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LOI NOI AU

Mo hindt hod la mot trong cde cong cu phan tich va diéu khién dd va dang
duve wng dung réng rdi trong nhiéu linh vac kink té-xd hoi khac nhau. Tiép theo
nhimg néi dung dd dwgc trinh bay trong cudn "Ly thuyét mé hinh todn kinh té"
cua tdc gid Hoang Dinkh Tudn, NXB KHKT Ha Noéi 2003, "Mé hinh todn immg
dung” irinh bay cdc mé hinh toan kinh 1€ c6 tinh chuyén dé, véi cic cdch tiép cdn
cu thé khdc nhau nhue Ly thuyét 1ré choi va ing dung trong kink doanh; Ly thuyét
tro chot trong 1V thuyét hdng; Ly thiyét phuc vu cong céng; Ly thuvét didu khién du
trit; Ly thuyét do thi va g dung; Ly thuyél kiém tra chdr luong..... . Trong méi
chuyén dé nhur vdy ching ta c6 thé dé cdp dén cde mé hink cu thé tir don gidn dén
phirc tap nhdr, tr nhitng mo hinh vé cdc hién nigng kinh t6°xa hoi thiong gap nhat
dén nhitng moé hinh ma viée trive tong hod lam cho bai todn cé ngi dung xa la vey
tén goi cia né. Cing nhir vy tuy thudc mmic dé phic tap cria hién tuong cén mo
hinh hod, ma chiing ta cé thé sit dung nhitng céng cu c6 ham heong kién thic todn

hoc rdt khdc nhau.
Trong khuon kho cho phép ciia thot lugng gidng day (60 tiét), cudn sdch nay.

"M hinit todn ting dung”, chi dé cdp dén nhitng i6p mé hinh don gidn va cé khd
nang wng dung cu thé, véi 3 chuong:

- Chitong 1- So luge 1y thuyét do thi va Phitong phdp so d6 mang luci

- Cleong 2- M6 hinh 1y thuyét phuc vit edng cong

- Chitong 3- Mo hinh diéu khién dur triv.

Trong mor chuong cluing 161 c6 gdng trinh bay nhimg nét co ban nhdr vé
phutong phdp tiép cdn va nhitng ndi dung cot 16i cia I6p mo hinh neong img. Trong
lan bién soan ndy ching t6i trinh bay ddy dit hon co sé todn hoc cia cdc céng cu
phdn tich mé hinh. Véi su trg gitip cita cdc phdn mém va cdc bdng tinh, hdu hét cdc
clitong duge mo réng so véi cdc gido trink va bai gidng truée day. Viée khai thic
cde phdn mém GAMSID, POM, MHA va bdng tinh Excel khéng chi' lam gidm nhe

cde tinly todn ma con trang bf cacl cdch tép can loi gidi cua mor sé' 16p bai todn
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nhe mdy tinh dién nt, budc ddu lam cho tin hoc khéng chi 1d cong cu lam viée ma
con c6 thé sit dung nhi mor cong cu v duy. Co thé lién hé véi ide gid dé nhan duge

cdch thiec whdn phdan mém ing dung.

Mdc du dd co rdt nhiéu cd gang khi lwa chon néi dung va cdch trinh bay,
whing cic mé hinh wng dung qud phong phit vi vdy chac chan con nhién vdan dé

chua duoe chiing t6i dé cdp tdi.

Tdc gid rdt cam on nhitng nguai di trude dd cung cdp nhiéu ne liéu tét, cam
on tdt ca nhimg Y kién déng gép vé ndi dung, phuong phdp tiép can trong xdv dung-
phan tich- ting dung cdc mo hinh todn kink 16 trong va ngodi khuon khé cha gido

reink nady.

Cde y kién déng gbp xin gui vé: nvthukt@hn.vanvn
Tdc gid
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CHUONG 1

SO LUQC LY THUYET pO THI
VA PHUONG PHAP SO PO MANG LUGH

- SO LUGC VE LY THUYET B0 THI
1- D4 thi hitu han

a. Do thi

+ D6 thi 1a mot cap gém mot tdp khong réng A vi mot dnh xa T tir A vao A.
K¢ hieu: G =(A, T)

Thi du 1: Cho mot nhdm diy dli n bién cd {a]-tap A va mot quan hé xic
. dinh P(a/a)) - dnh xa . Ta ¢6 mot dé thi G =(A, ') trong d6 méi phan 1r ciia A 16n
tai n quan heé, trong do co Pa/fay).

Thi du 2: Cho mot phép thu va k bién c6 A, Ay ..., Ay Ta xdc dinh quan hé
nhur saw: Néu P(AJ/A) #P(A) thi tén tai quan he (1,))- Tt — | nguge lai quan hé
naty khong xdc dinh. Nhu viy ta c6 mot d6 thi G=(A, T).

Mot cdch khic, ¢0 thé dinh nghia 4nh xa [ tir quan h¢ xdc sudt clia cdc bién
¢6 so voi mot bién ¢d cho trude, chiing han vdi méi a ta cho tuong {tng cdc bién co
a, sao cho P(a) = P@y). V§i cich xde dinh dnh xa nhur trén ta thay dé thi ¢ thé mo
1a duge dudi dang so dé hinh hoc nhu sau
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V6i cdch dinh nghia & d6 thi thd hai chiing ta thiy hinh thanh mot khdi niém
tric quan tir anh xa T, quan hé cua cdc phén tir trong A ¢ thé biéu hién bang céc
dudmg ndi ¢6 hudng. Véi cich quan niém thong thudng ngudi 1a goi cap (a,, T(a)) =
(a,a) 1a mot cung. ky hi¢u u(i). Diém a va diém g, (hayl con goi tat la diém i va j)
2 hai ddu mut ciia mot cung, i 1a diém géc va j 1a diém ngon ciia cung ui,j). Deé
dang thay ring mot do thj ¢6 thé mo ta lai bang nhing khai niém khéc.

+ Dé thi 13 mot cap hai (ap hop c6 dang G=(A,U}, trong d6 A la tap dinh va
U 1a 1ap cung cna do thi G.

Mot cdch chung nhdt c6 thé hinh thanh khai niém do thi tuy thudéc muc dich
nghién cii. Trong phdn 1iép theo ta s¢ sit dung chit yéu dé thi mé td dudi dang
G=(AU) viva néi & trén. Chut y rdng khai niém cung bao ham hiong cid gitan hé,
tHite 16 khi 160 tai ¢d (i) va (j.i) ta 6 thé thay quan hé hai chiéu ndy bdng mét canh.

b- P thi hitu han va do thi con

Trong cic mo phong thuc 1€, dac biet 1a trong kinh &, tip A thudng cd hitu

han cdc phdn 1, nhu vay dé thi G ¢6 hitu han dinh.
Ta goi mot dd thi ¢6 hitu han dinh 1a d6 iy fufu han.

Mot dé thi G* goi 1 dé thi con ctia G néu moi dinh va mei cung cha G* déu
thuoc 6.

Néu G ¢6 tap dinh tring vdi tap dinh cia G thi G goi 1a mot dé thi b phdn
cua G.

Thi du 3: + Goi A 12 tap cdc s ty nhién nho hon 10, U={u(i,j) 1 cung dira
tiri v di dén j néu i<j}. G=(A,U) la mot dé thi hitu han.

+ M& rong A 12 tap cde s6 tu nhién, véi cich xdc dinh U nhu trén ta ¢6 mot
d6 thi khong hitu han.

¢~ D6 thi doi xitng va phdn ximg, ddy chuyén
+ Ta néi mot do thi G 1a doi xUmg néu cung u(i,j) t6n tai thi cung v(j, i) ton tai.

Quan hé cong cdc s6 thue tao nén moét do thi doi xing vi 1On tai a+b thi ton
1ai b+a. Tuy vay quan hé chia khong doi ximg v6i tap s0 thuc.

+ Mot dé thi la phdn xing néu viée ton tai cung u(i, j) suy ra khong 1on tai

cung v(i, i).
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Quan hé thit ty trong 14p cdc 6 tu nhién tao nén mot dé thi phan xing.
d- Ddy chuyén va duong di

D& xay dung khdi niem nay chiing ta x4c dinh mot 56 quan hé cla céc dinh
Vi cac cung nhu sau:

Hai dinh i,j goi 1a ké nhau néu ton tai cung u(i, j) hodc cung L;(j, it
Cung u(i,j) goi 1a cung di khoi i néu j = i, wong W ui, ) goi 1a di toi jnéu 1 # .

Cho méi a, thudc A, cac cung Heén thude a; la céc cung ¢6 it nhat mot dau muit
13 a,. Nhu vay véi mbi a; tap cung lién thude b thé chia thinh hai tap con:

U, ={(i.k)} cdc cung di khoi i

U, ={(t.1}} cdc cung d1tGi 1.

Bdc ciia mot dinh la 6 cung lién thuoc dinh dé.

Day chuyén tit dinh a, dén a, 13 1ap cdc dinh va cung c6 dang: [ a,u,a,U,......

ua, ], trong d6 céc cung u; €O cdc mut 1a a., va a, khong phan biét thir we dinh cua
cung dé (cic cung cd hudng duge xem ja vo hudng).

Cha y riing v6i cach dinh nghia nay day chuyén ¢6 tinh déi ximg, tic 1a néu
¢é 1 day chuyén di tir « dén b thi do ciing la day chuyéa di tir b dén a.

Ngudi ta quan tam dén céc loai day chuyén sau:
o Mot day chuyén goi la don néu khong c6 cung nao xudt hién hon mot 14n.

o Mot day chuyén tir a, déh a, goi 12 su cap néu uir a, v a, til ca cdc dinh khédc
nhau.

« Mot day chuyén goi 12 mot chu trinh (mof mach) néu a, = a,.
¢ Mot chu trinh chi ¢6 mét dinh goi lz‘a mot khuyén.

Mot thuat todn bao gém cdc suy lun va k&t luan véi gia thiét a, va Ket luan
&, 6 50 budc suy luan (o thidu néu tuong tng voi qud trinh nay fa mot day chuyén
SO Cap.

Puomg di: Néu day chuyén tlt a, dén a, ma moi cung déu c¢6 dang u(i,i+1) thi
ta goi day chuyén ndy 1 mét dudng di tira, dén a,.

Nhu vy mot dudng di 1 mot day chuyén so cap, c6 hudng ma trlr dinh a, va
a,. mdi dinh déu xudt phdt diing mot cung va két thic mot cung khéc.



Chii ¥ ring dudmg di khong ¢6 tinh d6i xtimg ma la mot d6 thi con phan xing.

C6 thé thdy cédc bude chimg minh mdt ménh dé 1a moe duong di néu két luan
cba budc trude chi 1a diéu kién do cho cdc suy luan & budc sau. Mot thuar todn khi
gidi mot bii todn cu the [a mot dudmg di v.v. ..

e- Pé thi lién thong va do thi ddy dni

Mot dé thi ¢6 thé ¢6 cdc dinh va cdc canh vdi nhitng céu trdc riéng bigt,
Ngudi ta quan tam dén quan hé cia cdc dinh va mo ta nd bai tinh chat cua tap U.

Mot dé thi goi 1a lién thong néu mei cap hai dinh a;, a; ludn ton tai it nhat
mot day chuyén ndi hai dinh d6.

Né&u mot dé thi lién thong ma mdi cap dinh déu ¢ mot dudng di thi do thi

goi la lién thong manh.

Mot do thi goi la ddy dii néu moi cap a,, a; cha A déu t6n tai it nhit mot cung

nhan hai dinh nay 12 hai ddu mut; n6i cdch khdc moi dinh cia G k€ nhau.
2- Ruing va ciy

Mot trong nhimg (ing dung don gian cda 1y thuyét dé thi la cic bai todn tim
mot d6 thi con don gian nhat véi mot vai tinh chat xdc dinh trude. Trong phin nay
ta s& xemn xét mot vai bai todn co ban v ¢6 dién cha 1y thuyét dé thi ma cho dén
nay cac (ng dung cia ching khong hé mat ¥ nghia, ngay ca khi cdc c¢ong cu tinh
toan hién dai vi cic mo hinh mo6 phdéng da xuit hién khd diy du.

Nhuit phin truée ta da xem xét khdi niém d6 thi d6i xtng, day la mot 16p do
thi ¢6 nhiéu tng dung trén ¢ s& cac quan hé ¢ d¢ tr do cao. Tinh chat rat quan
trong clia loai dé thi nay 1A tinh khong thir s trong cdc cap dinh ké nhau, cdc cung
nht vay goi 1a cdc canh (khong xdc dinh huéng). Tham chi v6i hai dinh a, b ¢6 thé
1on tai hon mot cung.

Ta goi bac clia d& thi 1a s6 canh 16n nhal c6 thé cha mot cap dinh. Nhu vay
néu a, b 1 cap dinh cd nhiéu canh nhat thi s6 canh clia chiing la bac clia G.

Thuec t&€ nhiing do thi ¢d bac cao thudng chi xuat hién trong sinh hoc hay hod

hoc, ching han:

G, H-C=C-H (acetylen) la mot d6 thi ¢6 bic la 3, con goi la 3- do thi,
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con Gy H H

¢6 bac 1a 2 hay goi 12 2- do thi.

Khdi niém bac dd thi duge sir dung nham hé trg cdc mo ta sau nay, khi xem
xét tinh so cAp cha mot do thi con, mot do thi bo phan.

a- Do thi khing chu trinh

Trong céc ung dung thyc &€ mot dd thi, ching han mot mang giao thong
thanh pho, thudng ta mot do thy cé nhiéu chu trinh. Viéc phét hién ra cic chu trinh
néu co cling nhu viéc chon mot dé 1hi con (hay d6 thi bo phan) khéng chita cac
dutmg di khép kin (céc ¢hu trinh) 1a nhing bai todn thong thudng phéi giai quyét.
Trong phdn nay ta xét mét s6 ménh dé lién quan dén cdc bai todn trén.

+ Dinh va canh treo:

Mot dinh goi la dinh treo néu nd ¢é mot dinh ké duy nhat, hay né 1a dau mut
clia mot canh duy nhat.

Canh treo 14 canh ¢6 mot dau mut la mt dinh treo.
"+ Rimng: Rimg 12 mot d6 thi khong chu urinh va ¢6 {t nhdt hai canh.
Sau day 1a mot s& ménh dé lién quan:
Ménh dé 1: Mot rimg ludén tn tai it nhat hai dinh treo va hai canh treo.

Véi ménh dé ndy ta ¢ thé xdc dinh mot do thi khong chu trinh nhé thuat
todn sau:

Xod din cic dinh vi canh treo clia mét d6 thi G, néu tit ca cic dinh va canh
bi xod hét thi do thi khong.chu trinh, nguge lai phan con lai chifa cdc chu trinh
rong G (tim vong diéu chinh trong thuat toin giai baitodn van tai dang bang).

+ Cay: Cay la mot d6 thi lién thong, khéng chu trinh va cd it nhadt mot canh,

Thue 1€ 1a v6i mot d6 thi G cho trude, ta ¢6 thé chon mot dé thi con cha nd,
trén dé thi con nay ta quan tam dén phan toi thi€u, theo nghia dé 1& mot do thi c6
14t ci cdc dinh lién thong v6i nhau ma khong ¢6 cde “canh thira™.

Meénh dé sau cho phép xdc dinh mot do thi G la mét cay.
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Ménh dé 2:

Cho G=({A,U) ¢é n = 2 dinh, cde tinh chit sau 13 twong duong
- G la mét cay

- (3 khong chu trinh v ¢d ddng n -1 canh

- (3 lién thong va ¢o ddng n -1 canh

- (5 lien thong nhimg khi bd mot canh bat ki thi nban dirge mdt do thi khong
lien thong

- Moi cip hai dinh bat k¥ a, b cla G tén tai duy nhat mot duding di so cap.

- (3 khong chu trinh, khi thém mot canh néi hai dinh khéng ké nhau thi nhan
duge mot dé thi cé chu trinh,

b- Cdy bao tram cia mot do thi

Nhu cdch dinh nghia trén thi vdi mot dé thi G cho trude ¢6 it nhil hai canh,
mot cdy 1ap tit G 1a mot do thi con cua G. Mét ciy goi 1a cay bao trim ciia G néu

moi ¢ay cua G la con ciha nd.

Ciing nhu khdi niém cay, khi gdn v4i mot do thi thong thudng ngudi ta ndi
dén d6 thi lién thong. Trong dé thi lién thong G, ciy bao tram Ja mot dd thi con
chita tat ca cdc dinh cha G véi s6 canh t81 thiéu. Khdi niém nay hoin toan déng
nghia v4i 1ap ¢ co s¢ tmg véi mot phuong 4n cuc bién cua bai todn van tai. Tuy
nhién giai bl todn van tdi nho 1y thuyét do thi chi con 1a mot thanh tyu 6 tinh lich
s{r, ngty nay cdc thuat todn nhy vay qud phic tap, né doi héi nhiing kién thite logic
lrife quan ma khong phai dé dang nhan biét mot céch day du.

Ménh dé sau lien quan dén cay bao tram

Ménh dé 3:

Cho H |2 mét d6 thi con ciia G lién thong vadi n 2 2 dinh, cdc tinh chat sau 12
wrong duong

- H 1 cay bao tram cva G

- H 1a cay ¢6 n dinh

- H khong chuv trinh va cé n-1 canh

- H khong chu trinh v méi canh v € G\ H s& cing vdi mét s canh cia H

tao thanh mot chu trinh duy nhat.
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Vi ménh dé naty thut todn tim cay bao 1rim ¢é the tém tit nhu sau:

Trén d6 thi G (m mot chu trinh bat ky néu ¢, bo di mot canh cla chu trinh
d6. Lap lai cho dén khi khong con chu trinh,

Hoac, 14y mot canh bat ky cla G, chon canh ti€p theo sao cho canh nay
khong tao v6i cdc canh da chon bat ky chu trinh nao, khi chon ducc n-1 canh ta co
cay bao trum ctia G.

¢- Cay bao triem ngdn nhdt

Vi mot db thi G =(A,U) mbi canh clia G ta xdc dinh mot s6 thue goi la do
dai clia canh d(u) hay d(i,j). Bai todn thuc 1€ dat ra la tim mot cay bao trim cltia G
¢ 1éng do dai cde canh ngan nhat.

Titc Ia: néu H 12 mét cay bao trim ctia G, goi L(H) = > d(u) 12 ¢ dai cta H

uell

thi bai todn c6 thé phadt biéu nhu sau: Max|{L(FH)} véi 1 ta cay bao trim cla G

Chii y rang mot cdch thong thudng nguoi ta xic dinh d(u) khong am, tuy
nhién, mot cich tdng quat khong nhat thi€l nhu vay. Nhimg bai todn ¢6 d(u) < 0 thuc
sir16n tai nhung it ai do duge, vi vay ngudi ta chi gi6i han trong pham vi d(u) 20, ching
ta ciing khong dé& dang thodt khoi pham vi nay.

Ménh dé sau cho ta thuat todn tim cay bao trtm ngan nhat.

Ménh dé 4:

Diéu kién cdn va dit dé H ¢6 dg dai nho nhdt 1a moi u € GAH la canh cé do
lon cife dai trong cde canh cia chu trinh tao boi i va cde canh cita H.

Chitmg minh:

Cén: Gia sir H Ia mot cay bao trim ngdn nhat cia G v6i moi canh bat ky
ue G\ H x4y ra hai trudong hop:

+ u khong tao véi cdc canh clia H mot chu trinh ndo, trudng hop niy khéng

xdy ra vi moi cay bao trim phai chita hai dinh cua u.

+ u 1ao v mot s& canh ciia H maot chu trinh, n€u u c6 4o 16n nho hon it nhat
mot canh cia H trong chu trinh nay ta xod mot canh ¢6 do dai 16n nhit cta chu
trinh va nhan u vio H thi téng d6 16n cdc canh ctia H giam. Diéu nay trdi v6i gia

thi€t H 12 cay bao trim ngan nhat.



bu: Gia st H 1a mot cay bao trim cua G thi H chifa moi dinh cioa G, méi
canh ue G\ H déu tao v6i mot sd canh cta H it nhat | chu trinh va trong moi chu
trinh nhu vay khi thay u cho canh bat ky cia H d¢ 16n tdng céc canh cla H tang.

Vay H & cay bao trom ¢6 tong d6 dai cdc canh ngan nhat.

Qud trinh chimg minh ménh dé goi ¥ cdc thudt todn todn tim cay bao trim
ngan nhat ¢o thé mé ta nhu sau;

Thudt todn 1
Budc |: Xdc dinh mot cay bao trum H,, bat ky cia G

Budc 2: Vi mbi canh u € G\ I, lap chu trinh cila u véi cdc canh clia H,,
néu u ¢d do dai 1gn nhat trén chu trinh nay thi chuyén sang canh khdc, nguoc lai
thay v cho canh veH; ¢é d¢ dai Ldn nhat wrén chu trinh. Nhin duge H, 14 ciy bao
trim cla G, tré lai bude 2 tién hanh nhu vai H,,.

Thuat toan két thic khi moi v e G\ H, déu la canh dai nhat trén chu trinh
tao v&i H,. H, 1a cay bao trim ngin nhét theo cdch dinh nghia & trén.

Thi du 1: Cho dd thi G vé1 A={12,3,4} va U={(1.2).(1,3), (1.4}, (2,3),
(3.4)} (Hinh 1.1) )

V&ido lon cdc canh twong ing 1A d=(3 4 6 1 3).
Ta chon Hy = {(1.2), (1,3), (},4)) dé thdy day 1a mot cay bao trim.

Vi (2,3) ta ¢6 chu trinh : [(1,2) (2,3) (3,1)] canh (2,3) khéng phai canh lén
nhat ctia chu trinh nay ta bo canh (1,3) va thay bing canh (2,3).

Nhan duge H,= { (1,2) (2,3) (1.4)}

Vi canh (3,4) ta ¢6 chu trinh : [(1,2) (2,3) (3,4) (4,1)] trong dd canh (3,4)
nho hon canh (4,1) vay ta thay (4,1) bing (3,4).

Nhan duge H, = {(1,2) (2,3) (3,4)} ¢6 thé kiém tra truc quan v thay ring H,

14 cay bao trim ngdn nhit.
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Thuat todn 2

V61 G=(A,U) ta lan lugt bd di cdc canh dai nhat sao cho méi 14n bo di phan
con Jai vin lién thong. Khi phdn con lai ¢6 diing n-1 canh dé chinh la cay bao trim

ngin nhat cla G.
Thuat todn Prim
Chon canh v, : d(u,) =Min{d(v) | ue U}
Gia sty dﬁ.cé k canh dugc chon, goi A, 1a tp cdc dau mit chia k canh di chon.
Canh k+1 duge chon sao cho d(u,, ) = Min{d(u(i,j)l i €A, je Al
Thuit todn két thic khi k=n-1.

Hoan toan tuong tu ta ¢6 thé ty tao cdc thuat todn theo cdc tinh chat tuong
duong cta ménh dé trén dé-tim cay bao trim ngén nhat.

Chd ¥ rang v& mat ly thuyét ta cn G lien thong, tuy nhién thuc té ta khong
cdn khdo sat trudc tinh chdt ndy, c6 thé 4p dung thuat todn néu két qua khoéng cho
mot cay thi G khong lién thong.

3 - Bai toan dudng di

Bai todn tim dudng di ngdn nhat (dai nhat) 1a mot trong nhimg bai todn co
bin ciia 1y thuyét d6 thi. Trong phdn nay ching ta nghién ciru mot vai thuat todn
tim dudng di tir mot dinh a dén mét dink b clia mot dé thi G. Cic thudt toan nhu

vay ¢6 thé mo ta trén mot "dé thi” ¢6 tinh qui udc.



a-Tim dudmg di tic a dén b trén do thi G- Thudt todn G. Tarry

+ Qui tac: - Khong di hai lin wén mot canh theo cing mot hudng.
2- Khong di t6i dinh ¢ trén canh da ding dé di dén ¢ ngay &
bude di ddu tien, trir trudng hop khong cé cich nao khic dé d&n c.

b- Tim duong di so cdp tir a dén b trén G

Thuat todn tim dudng di so c4p tir a dén b doi hoi ma; canh chi duge di qua
t61 da 1 lan va méi dinh ciing chi duge 61 da 1 ldn di qua. Vi vay ta qui dinh trude
mot s6 tén goi nhu sau:

- Canh trang 1a canh chua di qua lan nio.

- Canh chon 14 canh di qua I ldn

- Canh loai 1a canh da xét vi khéng duge chon.
Thudt todn ¢6 thé md ta nhu sau:

Xudt phit tir a ta dén mot dinh ¢ ké a tren canh (a,c) canh nay thanh cqnh
chon, ti€p tuc chon canh tring tir ¢. Gia sir chiing ta di dén a; (khdc b) canh 1i€p

theo duge chon theo thif ty wu tién sau:

1- C6 hon hai canh chon lién thuéc 4, fa quay lat theo canh vira dén a, va
canh nay bi loai. Cich Jam nay cho phép tré lai mot dinh clia mot chu trinh va xod
di cdc canh khong cdn thiét (canh loai).

2- C6 canh trang lién thudce a, ta chon 1 trong cédc canh tring.

3- Neu a=a thi b khong ciing khéi lien thong v6i a vi khong ¢é duong di tir a
dén +-b.

4- C6 mot canh chon duy nhat lien thugc a;, quay lai theo canh d6 va canh do
trg thanh canh loai.

Thuat todn nay dimg sau hin han bude vk cho ta mot dudng di so cdp tir a

dén b, néu dudng di nay tdn tai, trén cic canh chon.
¢- Tim duong di ngdn nhdt tir a dén b trén G
Dinh 1y sau cho phép thié€t lap thuat todn tim dudng di ngin nhat trén mot dé

thi hiru han.
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Cho d6 thi G=(A,U}) hitu han. Diéu kién cdn vi dl dé dudng di M(a, a,) ngan
nhat 1a vai mbi dinh & 16n tai mot s6 k; sao cho:

k -k, <1 véi moi (1,)} ()

1 Y

ki-ki=1; véimoi(Lj)eM 2)
Trong do: 1; 12 do 1én canh (1)) : k, >k,
Thudi toan Ford
Gia st cdn tim dudng di ngan nhat tir a (a=a, ) dén b (b=a, ) trén dé 1hi G.
Chon k,=0
Vaij>1:
- Trude uén cho k; mot & duong tuy y
- Cho moi (i,)) da €6 k,, néu k; -k> [ ta thay k; = k; + 1.
Thuat tan nay xac dinh k+1 gid tri k;, dudmg di ngéin nhat tir a dén b qua cic
canh (i.j) thoa man (2).
Thual todn nay cé thé thuc hién qua hai budc;
Buge 1: cho k=0 sau d6 xac dinh cic s6 k, theo cong thite:
k; =Min(k; +i,) vdi k, da ¢é.
Budie 2: Biéu chinh k; theo thuat todan nhiy viée kiém tra diéu kién (1).

Thi du 2: (S dung thuit todn Ford tim duong di ngdn nhat tlr a dén b)

2.MHT-A



Cho k,=0. tinh duge k,=2, k=3, k.=4

K=6. k=7 k=06.k=11.

Puong ditim duge Ta: {0,01.5144,05.0),4,, (6,8}, a,].
d- Puong di Evler

Bai todn dutng di Euler dat ra [a: Ton tai hay khéng mat dudng di so cap M

tra den b tren G, sao cho moi canh cla G déu thude M.
Khi b=a ta goi M la chu trinh Buler.
Bai tedn nguti du lich:

(%6 4 viing a, b, ¢, d ngan cdch bdi mot dong song véi 7 cdu nhu hinh vé sau:

C

Li¢u co the di qua ca 7 cdu md mdi ciu chi qua ding 1 ldn hay khong?

Dinh ly:

Cho da dé thi G.

{- Can vh di 160 tai dudng di Euler tir a dén b (b=a) 1a G lién thong va a, b 1a
cac dinh bac 1€ ¢on moi dinh khic bac chin.

2- Cén va d ton tai chu trinh Euler 1a G lién théng vi moi dinh bac chin.

Dinh 1y duge Euler chimg minh va theo dinh 1y ndy cau ra 18i cho bai toan trén i3

khong 16n tai mot dudmg di nhu vay.

Hay vé lai d6 thi phang tuong img nhu sau:
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Ta thay 14t ca cdc dinh ciia d6 thi la cdc dinh bac 1&. Vay theo dinh y trén
khong thé bt ddu tir mot dinh nac d6 di qua moi canh méi canh ding mot 1an va
dimg lai & mot dinh nao do (¢ thé B dinh xuat phat}.

4- Mang van tai
a- Dinh nghia

Dinh nghia {- Mang van tai 12 mot dé thi hitu han, khong khuyén, mdi cung

u ducc gan | 56 thuc c{u) khong am goi la kha nang thong qua cuia u. Trong do:
1- C6 1 va chi mot dinh khong c6 cung di dén (dinh vao, ky hiéuw: x,)
2- C6 mot va chi mot dinh khong 6 cung di ra (dinh ra, ky higu: 2).
Dinh nghia 2: Goi U, la tap hop cung di ra1is dinh x; U7 12 tap hop cung di

dén x. Mot hinm @(u) nhan gid ti nguyen trén U goi 1 ludng trén mang vin tai néw:

1 owy =0,

2) Z oluy - Z p()=0 khi X#X, X#Z
vel's uel’y

3 piu) =c(u) v moi u el

Vi dinh nghia trén ta ¢6 thé xem ¢(u) !4 lugng hang van chuyén trén cung u

xudt phat tir dinh x. D dang thay ring Jugng hang 16 z la:



p.= > pluy= Y o),

el wali
Ta goi d6 la gia tri cha ludng @ (hay con goi i cudng do cta ludng 1ai 7).

Thi du 3: Gia sirm cang phat{x,} i=1..m, c6 cic mat hang ma n cang thu{y,}
j=1..n cin dén. Goi lugng hang cdc cdng phét 13 s, lugng hang cin cla cdc cang thu
la d. Néu hai cdng i v j c6 lién hé true ti€p ta ky hiéu ¢, {a 1dng khd nang van
chuyén tiri dén j. Van dé [a "c6 thé thoda man moi yéu cdu hay khong"? néu ¢é thi
van chuyén nhu thé nao?,

Bai todn duoc thiél lap H mang van 1ai sau;

N6 x; v6i y; bdi cung (i,j) ¢d kha nang thong qua c;;

Lap mot dinh vao x, va néi x, véi méi dinh x, bdi cung (0,i) ¢6 kha nang

thong qua cy= s
Lap dinh ra z va n6i z v6i moi dinh y; bdi cung (j, 2) véi c(j , 2)=d;.

Luong @ lon nhdt xdc dinh lugng hang cdan van chuyén tiv x; dén 'y, la o(x;, v;)

vt mire thod ndn 161 da ¢ thé,
b- Thudt todn tim luéng cuc dai

Xét mang van tai G(X.Y.U) vai ludng o(x.y). Ludng nay tong (ng mot gid
tri @,, ta s€ tim cdch nang gid tri @, n€u ¢6 thé nho thudt todn sau:
Goi cung u la cung bdo hoa néu @{u)=c(u).

Mot ludng goi la day néu moi dudng di tir x, dén z déu cé it nhit mot cung
bao hod.

Tang gid trj cia mot ludng:

Néu mot luéng ¢ khéng déy ta c6 thé tim duge mot dudmg di M tir x, dén z
gom tdt ca cdc cung khong bio hod.

Tao ludéng ©'(x,y) nhu sau:
+p W) =0u) +infuueM
+ @'(u) =e(u) néuu €M

Luong ¢'(x.y) c6 gid tri I6n hon ludng ¢(x,y).
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Tiép tye nine vdy ta nhan divoe miét luong @*(x,v) 1 mot luong ddv.

Vi ¢ 1a mot luong day sir dung phép lap danh ddu moi dinh ¢ha do thi ma ¢
d6 con 6 thé chuyén dén it nhat mot don vi hang nhu sau:

Binh x, duge danh didu ©

Néu x; 1a mot dinh da duoe danh ddu:

+ Pdnh dau +i cho cdc dinh y chira ¢6 ddu néu:

(x.v) € Uvao(x,y) < c(x.y) - cung {X;,. y) cOn khi nang van chuyén.

+ Pdnh dau -i cho cdc dinh y chua ¢6 dau néru: (v,x)) € Uva olyv.x) >0. .

Béang cach nay néu ta ddnh ddu duge dén dinh z thi ©n tai mot duong di M*
m& moi dinh déu khac nhau va dugc danh ddu theo chi s6 cia dinh lién irudc nd.

Tao ludng ©'(x.y) nhir sau:

+@'(n)=@(u) + 1 néuu e M* vi o duge dinh hudng trén M* tir x,, dén 2.
+@'(u) =(u) -1 néuue M*viunguge hudng trén M* tir x, dén z.

+ @'(u) =p(u) néu u ¢ M*,

Luéng tem nhdt:

Néu khong 6 cdch nac nang duge gid tri cla fudng ta ¢ mot ludng ¢ 1a
ludng cye dai (ic 12 khong thé danh dau dén dinh z).

Thi du 4: Cho mang van tai véi phuong dn van tai hién cd sau

[-5]

{13)

xu
0]
iU19)+1]

[+ (¥
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Cac s0 trong ¢ ) la lugng van taj trén cac cung, cde s6 khac 14 kha nang thong
qua cla cung.

a- 'Tinh gid tri luéng: Ta thay gid phucong dn trén 1a mot ludng véi g(z) =32.
b- Ludng trén ¢6 phai la luéng ddy khong?
Dé thay moi dudmg di chita (0,1} déu ¢o cung bao hoa.

X¢t cac dwemg di tir dinh vao dén dinh ra chia (0.2): {0, 2.3, z}: {0.2.4.7}

cic duong di nay déu chita cung bdo hoa. Vay day 1a mot ludng day.
¢- Tim ludng cue dai:
Piinh s& 0 cho dinh x,,, ky hi¢u {0].
Pinh x, duge danh [+01. sau dé x, ddnh dau [+21, dinh 7z ddnh dau [+4]......

Trén dudng di x,x,x,7 ta dicu chinh lugng hing bing cich tang trén méi cung

1 don vi.

Luéng mdi duge mé 1a trén d6 thi sau:

o
12 12

2
3
4 1Y)

C6 thé thdy day 13 luéng cuc dai vi moi cung di dén z déu ddy, nhu vay sé

L

13 X
V
r'%
En -
R \ (L1

R —
194

khong ¢6 dudng di thi€t 1ap theo cdch danh dau trén tir x, dén z.
Cid tri ludng cue dui 1a ¢*(z) =33.

Thi du 5: Mot co sé san xudt san pham A vdi ba nguyén cong. Nguyén cong
I ¢6 3,10 nang sudt tong ting 40, 60, 50; nguyén cong 2 ¢6 hai (8, nang sudt tugng
mg 60, 90: nguyén cong 3 ¢4 2 10, nang suat twong tmg 90, 70. Hay xde dinh mot

phuong dn ¢ nang sudt 1dn nhat.
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Mang vin tai tuong ng la:

S$o6 liu ghi trén cdc cung chi kha nang thong qua cla cung (c(up). & day
khong ¢ mot han ché nio vé viée chia ban thanh pham vi vay e(u) xdc dinh banyg
ning sudt clia céc (8 & cde nguyén cong nhan bin thanh phdm va sin pham cud

cing. C6 thé kiém tra thiy luéng sau la mot judng cyc dar:

Gia tri ludng cue dai fa 150.

Bai todn ludng cure dai cling nhu mot s6 bai todn khdce cua mang van tai co
thé duge gidi nhd su két hop mo @ dé thi voi vige sir dung cic phan mém chuycn

dung doi vai 16p cac mo hinh 101 tu va cin bang,
3- Chirong trinh trén GAMS voi mot thi du bai todn ludng cuc dui

Gia sit ¢6 5 dia diém cung ¢ip hing (al..a5) vi 4 dia dieém nhan hang
(b!..b4) v&i kha nang phit thu clia cde dia di€ém va Khd nang thong qua cta cic

cung dudng tuong tmg (don vi tin) cho ¢ bang sau:

I3
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bl b2 b3 bd

560 455 600 350
al 450 550.000 125.000
a2 250 340.000 150.000
a3oo00 300,000 450,000
ad 400 500.000  250.000
i) 320 ' 500.000

‘Hay xdc dinh kha nang chuyén hang t6i da ctia mang van i rong tmg.
Chuong trinh Gams (xem phu luc 3)

¥ Bai todn tim luéng cue dai;

set 1 cac tram phat /al *a5/

Jcac tram thu /b *hg/

duong(i,jy cac cung duong /al.bl, al b3, a2.bi, a2.b4, a3h2, a3.b3, ad.h3, ad.h4,
aS.hdf

Parameter phat(i) fal =450.a2:250.a3=200,a4=400,35=32(}f
Thu(j) /bi =560,b2=455,b3=600,b4=350/:

Table kn(i,j) kha nang thong qua
bl b2 b3 b4

al 5350 25

a2 o 340 150
a3 300 450

ad 300 250
as 500,

display phat, thu, kn:
variable z kha nang thong qua;
positive variable ve luong van chuyen;

Equation
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Tong Tong luong thong qua

Canbangl Can bang thu phat

Canbung? Can bang thu

Khanang Rang buoc kha nang ;
Canbang 1(i).. sum{j$duong(i.j).ve(i,jyi=l=phat(i);
Canbang2(j).. sum{i$duong(i,ji.ve(i,jn=l=thugj};
Khanang(i,j)$duong(i.j).. (ve(i,j)-kn(i,j))=1=0;
Tong.. Z=c=sum((i.j)Sduongii.j).vcii)));
Model luong fall/

Solve luong maximizing z using lp;
display vel,z.];

Két qua:  Mang van tai tuong img vdi ludng cuc dat Ja:
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Lugng van chuyén trén cdc cung dudng

bl b2 b3 b4

al 325000 125.000

a2 235.000 15.000
a3 200.000

a4 400.000

a3 320.000

Tong lugng van chuyén t6i da
Z (kha nang thong qua)y =  1620.000

Il. PHUONG PHAP SO DO MANG LUGI (PERT)

1- So dé mang ludi

a- Binh nghia

Sor do mang luoi (PERT} la mot dé thi hitu han, bgc 1, e6 hucng, lién théong.
klvoug chu trinh, phan ximg va 6 hai dinht ddc biét: dinh khoi ddu (1) ¢6 U= g,
dinhy két thiie (1) ¢6 U, = @. Déng theéi moi cung (i, j) xde dindt mét 56 thie 1,
khong dm goi la do dal cung (i, §).

Thong thudng mot so d6 mang ludi mo ta mot qui trinh bao gém nhiéu bude
cong viéc voi mot trat ty logic chat ché ma méi dinh ddnh dau mét su kién nao dé
va méi cung thé hién mot cong viee, do dai cla mbi cung c6 thé la thai gian, kinh
phi hay do do theo mot dac tnimg nao do. O nhimg mitc do phan tich khdc nhau,
viéc tmg dung phuong phdp so dé mang ludi cho phép thiét lap va gidi cAc bai 104n
khdc nhau. Trong gidi han cho phép chuong trinh nay chi xem xét nhiing nd1 dung
co ban cba phuong phap nay.

a- Dir kién va cdc yéu t6

- Ditkién

D¢ don gidn cho qud trinh trinh bay chiing ta xem xét viec lap so dé mang
lugi trén ¢o s0 mot qui trinh v&i tap cdc cong viéc {y;} v mot trinh 1 nhat dinh d6i

vdi cde cong viec niy theo nghia su két thic clia mot hay mot nhém cong vige la
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diéu kién dé ¢6 thé bat ddu mot cong viée khac trir cdc cong viée ¢6 thé bat ddu
ngay tir ddu qui trinh,

Nhur vay néu khong quan tam dén thdi gian tién hanh cdc cong viéc chiing ta
¢an ¢6 cac dit kien mo ta theo khuon dang sau:

Ma céng viéc Tén cong viéc Trinh ty

Y, i | e,

Y,

- Cde véu 1o

Trén mat phang ching ta sif dung hai y€u 16 13 cdc vong tron thé hién cdc "su
kién" vi cdc cung (doan thing c6 hudng) dé thé hien cic "cong viec". So dé 1a mot
d6 thi ma dinh dau tién - goi la dinh khdi cong chi cd cdc cung di ra va dinh két
thuc la dinh chi ¢6 cic cung di dén. -

- Mt sé tindt hudng can chii y

Dé ¢6 thé 13p sd d6 mang theo dinh nghia trén ching ta ¢é thé phai sir dung
cic dinh gia cling nhur cdc cung gia. Sau day chiing ta xem xét cdc tinh hudng ¢6
thé xdy ra va cdch sit dung hai y&u 16 phu nay:

+ Srdung cong viéc gia nham dam bae tinh don (bac 1) cla do thi:

Né&u ¢6 hai hay nhiéu cong viée X, Y, Z ciing bat ddu sau sir kién i va su két

thiic ciia chiing tao nén su kién j ta khong thé mo td nhu sau:

X

i >
Y

»
Z

>

Lam nhu vdy ta s& €6 mot dé thi bic cao hay con goi 14 mot da d6 thi. Gidi
phip trong trudng hop nay la sir dung cdc cong viéc gia ¢d thai gian tuong ng
bang 0 v& tao nén cac dinh riéng bigt xen gitra hai dinh tuong tng vé1 hai s Kién

noi trén.
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Chéng han:

Cac cung vdi nét dift 1a cic cung gid tuong tng vai cong viee gia.

+ Str dung cung gid trong trudng hgp mot s cong viéc chi duge thyc hién sau
khi hoan thiinh nhimg t6 hop khac nhau clia mot $6 cong viée khic.

Ching han phin cdc dé thi sau day mo ta céc tinh hudng nhur vay:

X

-
AN H

R
Z —>Q K __»

H ¢6 thé bar ddu sau khi X, Y hoan thani nhung khéng dot héi sau Z hoan
thanh trong khi K chi bat ddu diere sau cd X, Y, Z hon thenh.

O
Z > >

H ¢6 thé bat déu sau khi Z, Y hoan thanh nhimg kling doi hori sau X hodn thanls
trong ki K ohi bat ddu chege saw cd X, Y hoan thanh mé klidng can sau Z hoan thanh,
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H ¢6 thé bit ddu sau khi X hodn thanh nhung khong déi hoi saw ¥, 2 hoan
thanh trong khi K chi bdt dau dwoe san cd X, Y hodn thanlt ma khong can sau Z

hodan thanh con L chi ¢6 thé bat ddu sau X, Y, Z hoan thanh.

Hoan toan tuong tu ching ta ¢ thé Gm cdch mo ta bang do thi sao cho qui
trinh trén so dé hoin toan tuong duong véi qui trinh ban dau, ma do thy nhan dugc
}a mot sg dé mang ludi.

Trudng hop mot cong viée ¢6 thé chia nhiéu phan ma két thic mdi phin ¢d
* thé bit diu nhimg cong viéc khic nhau, ta c6 thé tich cong viéc nay thanh cic cong

viéc bd phan. '
Ngwioc lai néu mot nhém cong viée thé hién boi cdc cung ciing xudt phat tai
mot dinh va két thiic tai mot dinh khéc ta ¢6 the gop ching thanh mét cong viéc,
_tuy nhién tnidng hgp nay sé lam phic tap thém cic bai todn phin tich so dé. Trong
trudng hop nay ta ¢6 thé tich mot qui trinh thanh cdc qui trinh bo phan tuong fmg
vdi cac so d6 bo phan va phan tich ching.
c- So dé phdc thdo va so do chinh thic

+ Phdc thao so do

Tir mot qui trinh thyc t€ viée 1ap mot so d6 mang i ¢6 thé rat phiic tap.
Mot qui trinh dai tu xe du lich ¢6 thé bao gém hang tram cong viéc v61 trinh 1y
logic phirc tap, mot cong trinh xay dung hay mét qui trinh nghién ctiu- phdt hién
vin dé ... c6 thé bao gém hang nghin cong viéc. Lap so d6 phic thio la budc can
thidt dé thé hién ddy dii tinh logic cha qui trinh va cic tinh cht cia mot d6 thi véi
tr cich [a mot so dé mang 1udi. Duong nhién néu so d6 don gian thi so do6 phdc
thio c6 thé rit gan v6i so d6 chinh. V& mat 1y thuyél ching ta doi hoi mot trat w

logic ding & so dé phic thdo, tuy vay khong hoan toan ¢ nghia la ching ta chi
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quan tam dén trat tr nay vi chinh tir s¢ d6 phac thao 1a ¢6 diéu ki¢n hiéu chinh dé
duge so do chinh voi khd nhiéu yéu ciu. cic yéu cau nay phd hop véi qud trinh
phan tich tryc quan va diéu khién cong viéc trong thyc 16.

+ Ser do chinh

S0 d6 chinh dugc hieu chinh tir so dé phdc thao sao cho:

- Cic cung khong nguge huéng

- Cac cung chéng chéo it nhat

- Cde dinh va cdc cung c6 di diéu kién ghi cdc chi tieu thoi gian.

Thong thutmg mot dinh phai du diéu kien ghi cic thong tin nhu sau:

S8 hiéu dinh i

Chisé k

+ Qui tde danh 56" hiéu dinh
- Binh khéi cong duge ddnh s6 1

- Khi da dédnh $6 i cho mot dinh thi "xod” U, va dinh s i+1 cho dinh ¢6 U®
Ia 1ap rong, néu ¢6 mot s6 dinh ¢6 tinh chat nhu nhau thi ddnh s theo tha tu ngdu
nhién,

- Dinh két thiic € 12 dinh duoc ddnh s6 (n) khi U", chi con [a tap réng.

Chang han:
@
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+ Thidu 1

Lap so d6 mang ludi cho qui trinh ¢é cdc bude cong viee theo trinh tr ligt ke
0 bang dudgi day:

Bing li¢t ke cong viec, thai gian va trinh ty

Ma cong viéc Trinh ty j’ Thai gian {tudn) w
Y, Bat diu ngay 8
Y, Bt ddu ngay 5
Y, Bat d4u ngay B8
Y. Sau Y, hoan thanh 3
Ys Sau Y,, Y, hoan thanh 9
Yo Sau Y,, Y,, Y, hoan thanh 8
Y, 3au 'Y, Y hoan thanh 7
Ye 8au Y, hoan thanh =]
L Yo Sau Y,, Y; hoan thanh ] 8 ]

S0 do phdc thao ¢6 thé rat khdc nhau va dai khj phai 1ap nhiéu ldn sao cho tir
50 do phéc thio ¢6 thé sira thanh so dé chinh’

Do tinh khong nguyen tic nén & day ching ta chi dua ra mdt phac thao cé
tinh chat ngdu nhién.

So dé rén ¢6 mot dinh gia, sir dung dinh ndy dim bio mo 13 ding trinh t
cac cong vide & bang tren.



Vi sd do trén ta ¢6 thé hiéu chinh vi trf cdc dinh dé duge sa do sau;

Thit ty hai dinh 3 va 4 c6 thé doi cho nhau

2. Cac chi tiéu thoi gian trén so dé mang ludi
a- Cdc chi tiéu thoi gian cho cdc si kién (dinh) va dudng gdang

VG6i méi dinh hay méi sy kién trén so dé chinh ta cin xic dinh cdc chi tigu
thai gian véi nhiéu muc dich. Nhung true ti€p va khong kém quan trong 1a véi cdc
chi tiéu thoi gian cho cédc dinh, ta ¢é dugc théi gian ngdn nhit hoan thanh toan bo
qui trinh. Tuong (g v&i thai gian nay ta nhin duge dudng di so cip dai nhat tir
dinh khai cong dén dinh két thic.

+ Thei diém som cia dink va chi sé'k (chi so duong gdng)

Thoi diém sdm ciia dinh i Jathdi diém sém nhat cong viéc 1ir dinh j ¢6 thé
bit diu. Nhur vay thasi diém nay 6 thé do bang dudng di s cAp dai nhat tir dinh |
dén dinh i néu thoi diém sémcta dinh 1 12 0,

Ky hi¢u: ' 1a thoi diém som ciia dinh i @ ¢6 cong thie xdc dinh chi tieu nay
nhur sau:



+ =0

+Ui=maxr'+,) véi () e U,

Khi xdc dinh v, (thdi diém sém cua dinh i) theo cong thife trén néu (=0, +1,,
thi k la chi s6 dudmg gang ciia dinh 1. trong trudng hop chi s6 nay khong duy nhat ta
ghi tat ¢4 cde chi 56 tim duoe vao phan chi 6 k clia dinh i. Riéng dinh | khong cin
ghi sé k.

Thi du: V&i qui trinh néi wén 1a co:

7, =0; ,=8({k=1);

=8 (k=1);

U=max(8+3. 0+8, 6) =11 (k=2);

U =max( 0+8, 8+0)=8 (k=23

U= max(11+8.8+0N=19 (k=4);

C=max(19+7, 8+6, 8+8)=26 (k=6).

+ Thai diém muen ciia dink

Thai diém muon cua mot dinh la thasi diém ma tat ca cic cong viée trong img
vii cde cung di ra tif dinh dé phai bar ddu thuce hien néu khong muén kéo dai thin
glan ¢la toan bo qui trinh da duge xéc dinh nhd dudng gang.

Ta xdc dinh thoi diém mudn cia dinh | (1"} nhe sau:

+1" =

+ 1", =min (1", - Ly vaigy e U

Vai thi du trén:

- ", =1,=26,

- th&i diém muon cla dinh 6: 1", = 1", - .= 19;

- théi digm mudn cla dinh 5: ("= 1" -15,= 10

- thai diém muon clia dinh 4: 1",= t"-1,,=11;

- thdi diém muoén clia dinh 3; 1™ = min(1 1-0. 10-0) = 10:

- thai diém muon cha dinh 2: 1™,=min(11-3, 10-0, 26-6)=8:

- thoi diém muon cia dinh 1: ™ =0.

s
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+ g ging

Pudng ging trén so d6 mang ludi 1a dudmg di dai rhiét tir dinh khdi cong (1)
dén dinh ket thic (n). N6 cho biét thari han 16 thicu ¢6 thé hoan thanh qui trinh vai

cde cong viée va trinh tu cba ching di duge xdc dinh.

Do dai cla dubng gang chinh 12 ¢, (c6 thé dé dang kiém tra qua dinh nghia

thoi diém sdm ctia dinh dp dung cho dinh n).

Buong gang duoc xdc dinh nho chi s6 k, ¢hi s6 nay bét déu tir dinh n cho biét
cin lii vé dinh no (hay dinh nao 1a dinh trude do) trén dudng di dai nhat tir dinh 1
dén dinh n. Cdc cung nét doi & so dé trén cing cac dinh tir d6 két thic mot cung nét
doi va bal ddu mot cung nét doi tao nén dudmg gang (hai dinh 1 vA n duong nhién 1
hai dau miit cia dudng giang). Cdc dinh nam trén dudmg gang goi 1a dinh gang (hinh

1ron nét doi) va cac dinh khong nam trén dudng gang goi la cdc dinh khong gang.

So dd vdi cdc chi tiéu thoi gian cla cdc dinh va dudng gang

34
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+ Thet gian di trit cua cde dink

Thét gian du trir cia mot dinh a chénh léch cha thai diém muon va thai diém
sGm cua dinh d6. Ta ky hicu thai gian dy trit cia dinh i [x d, thi ¢6 1hé tinh the gian
nay theo cong thic: d; = - ©°,, (chu ¥ rang véi cdc dinh trén dudng gang ta ludn co
d=0).

C6 thé téng hgp cdc chi tiéu cho cdc dinh trén 1 bang véi cdc chi tiéu néi trén
nhir sau (50 hiéu tir thi du dang xét)

Pinh . Thoi didm sém Théi diém muén Thdi gian du trir Phan loai
1 0 a a gang
2 8 0 gang
3 8 10 2 khéng ging
4 11 11 0 gang
5 8 10 2 khoéng gang
8 19 19 0 géng
7 26 | 26 0 gang

b- Cdc chi tiéu thoi gian cho cdc cung (cdng viéc)

V6i so d6 mang 1u6i chiing ta ¢6 thé tam thoi dong nhat mot cung cla dé thi
vai mot cong viéc. Vi vay dé tién cho cdc trinh bay ¥ nghia kinh t€ sau nay ching ta
s& diing thuat ngif cong viéc thay cho cung. Sau day ching ta xem xét cic chi tiéu
thoi gian d6i véi cdc cong viéc va dua trén cde chi tiéu nay phan chia cdc cong viéc
trén gidc do phéan tich mot qui trinh da mo hinh hod.

+ Thot diém khai cong som

Thasi diém khoi cong sGm clia cong viec (i,j) ky higu: °(1,j) 1a thoi diém sém
cuadinh it t(,j) =, véi moi (i,j) eU;.

+ Thei diém hoan thanh som

Thoi diém hoan thanh sém cla cong viec (i,j) k¥ hiéu: (™(1,j) duge xdc dinh
theo cong thife saw:  (i,j) = t°(1j) + t; =t + ¢, voi moi (i,j) €U,

Chi ¥ rang v6i cong thite trén: t™(1,)) < € véi moi (i)

+ Thoi diém hoan thand mudn

Thoi diém hoan thanh muon cha cong viée (i,j), ky hi¢u: t™(i,j) 1a thot diém
mudn cta dinh j (1";).

[ %]
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+ Thet diem khoi céng muon

Thoi diém khoi cong muon clia cong viee (i), k¥ hiéw: (i), tinh theo
cong thife sau: PR = D - 1) = - i)

Turong w nhirtrén dé dang chimg 16 ré"mg: L) 2

Bon chi tiéu noi rén cla cic cong viec duge tinh wén co s& khong kéo dai
thoi gian hoan thanh qui trinh hay néi cach khic 13 cdc gidi han thii diém cia caic
cong viée trong tinh trang dudng gang da xdc dinh.

+ Phdn loai cong viee

Céc cong viée duge phan loai trén co sa tinh chat ve mat thai gian ¢ha chiing
trong toan bo qui tinh dd duge xéc dinh bdi do dai dudng gang. Ngudi ta phan chia
cdc cong viee thanh hat loai.

+ Cdng vide gdng: La cong viéc nim rén duting ging, day la nhimg cong
viée khong cd thai gian du 1. DE toin bo qui trinh hoan thanh trong khoang thoi
gian duge xdc dinh bang dé dii duong gang thi cdc cong viée nly ludn phat bat dau

ngay khi cde cong viée Lrude no hoan thanh.

+ Cong vice khong gang: 1A cong viee khong nam trén dutmg gang, trong

cdc cong viée nay ngudi ta chia thanh hai loui nho:

- Cong viée khong gang doc lap: La cong viée khong gang ¢6 hai diu mdt la
hai dinh gang.

- Cong viée khong gang lien quan 1a cong viéc khong gang ¢é it nhat mot
dau muir {a dinh khong ging.

+ Thai gian dig trif ciia cde cong viee

Thot gran du trir cua cong viec (i Ji+ ky hiéu: d(i,j) 1a thei gian cong vige nay
6 thé khoi cong cham hon ma khong anh huéng dén tién do oan bo qui trink,

- Cde cong vige gang d(i,j) =0.
- Céc cong viec khong gang doc lap: (1)) = 4; - (; +1,), trong d6 t,= C =t

- Cdc cong viéc khong ging lien quan: diig) =" - (1 + ty). Thai gian ndy
chia thanh hai bo phan:

36



e Thoi gian du tri doc lap: d°(.)}=max(0, U, -+ 1))
b 1

e Thoi gian dir it chung:  d'(i.j) =dtijy - (..

+ Hé ¢ gdng cra cde cang viee

Phan dnh mifc do khdn truong cia mot cong viée ngudi ta co 1thé st dung
them chi ticu he 6 gang. ky higu h(i,j). Viec tinh todn hé & nay tuong doi phuce tap
han cac chi tieu thdi gian cho cde dinh va cdc cong vice.

HE 56 gang ol cong vige (i) 1a 1y s& ldn nhal gitta do dai cdc duong di wr
dinh ! qua cung (i) va dO dan duong gang.

Nhu vay 6 thé qui ude hé s6 gang cua cong viéc gang hiij) =1.

D6 vai cung khong ging (1)) ¢6 1hé tén tai nhiéu dudng di tir dinh 1 dén
dinh n qua cung nay. Vi vay dé xde dinh h¢ ¢ gang cin tim dudng di dai nhal ti
dinh khoi cong qua cung (i.§), san 46 1ap ty 50 giita do dai 16n nhat nay véi do dai
duimg gang dé nhin duge he 56 gang,'

Vi thi du trén La ¢o bing tong hop doi voi cde cong vigC nhu sau:

|'_ T

‘ M3 I l Loai

| cong | (i) ‘ g | e | e ‘ em |t | dii) | dij) d‘(i,” céng viec |

| _vige | I 4‘

- ‘ ! | ! | !

| Y, 1.2 8 0 8 | 0 ‘ 8 0 ‘ gang ‘

‘ v, |14 i 6 10l 8 | 5 1 5 5 ‘ khong gang DL
Y, 13 8 0 ‘ 8 2 ‘ 10 2 0o | 2 khéng gang LQ

! v, ‘24 | 3 |8 \ 1| o8 | 1] o gang

i A\ 586 g g8 | 17 10 19 2 0 2 khéng gang LQ ‘

I Ye | 46 8 11 l 19 0 1 19 0 giing !

| ' | 5.7 7 ‘ 19 | 26 ‘ 19 26 0 gang }

LYy 27 8 ‘ 8 ‘ 14 ‘ 20 26 12 12 khéng gang BL !i

| v, 's7 | 8 | 8] 1 [ 19 ] 2 |10 g8 | 2 | knongganglQ |

Thue 1€ khi mo hinh hod mot qui trinh chiing ta cén van dung linh hoat cac

Ginh hudng dé ¢6 thé phan tich bai wodn don gian nhat.

© Mot vad tal Héu dinh nghia hé »o gang theo ciach khae, méi cdch dinh nghia ¢6 nhimg (ng
dung khac nhau. Cach dinh nghia niwe tren duoc chon vi né ¢ the don gian hon rong tinh

1oin v thé hien tuang doi ddy di y nghia duge néu ttong céc cich dinh nghla khdc.

37



+ Thidu 2

Phan tich qui trinh gém cdc budc cong viée sau day v lap so dé mang ludi,
néu cdch phan tich déi vai qui trinh nay

Ma : Thai gian
o, NgGi dung cbng viéc Trinh tu (ngay)
y1 !Hoan chinh gidi phap KT Bt ddu ngay 6 |

| ¥2 | Xay dung phan mém BAt dau ngay 18
y3 | T8 chirc tap huan 1 Sau {1} hoan thanh 3

—yi T4 chirc tap hudn 2 Sau (1) hoan thanh 3

y5 | Hap déng vdi cac co sd 1 Sau (3) hoan thanh 2
y6 | Hop déng voi cac cd sd 2 Sau {4} hoan thanh 3

. ¥7 | T8 chire khao sat Sau (5),(6) hoan thanh ) 24
¥8 |Kiém tra va thu nhan sdfiéu | Sau (2), (7) hoan thanh 18
¥9 | Thanh Iy hgp ddng véi cac co s | Sau (8) hoan thanh 3
y10 | Xay dung CSDL Sau (2), (8) hoan thanh 18
y11 |Két néi DL qua khu Sau {10) hoan thanh 12
y12 [ Téng hgp - Phan tich sé lidu Sau (9}, (11) hoan thanh 24
¥13 |Lap bao cao so bd iSau (12) hoan thanh 14
Y14 | Hai thao Ian 1 Sau (13) hoan thanh 2
¥15 | Higu chinh bao cao Sau (14) hoan thanh 12
y16 |Héi thao lan 2 Sau (15) hoan thanh 6
y17 |Viét bao cao chinh thirc Sau (16) hoan thanh 12

Du6i day [a cac bude xay dimg so dé mang Iudi véi cdc chi tieu thoi gian.
a- Mo 1d do thi va chidan hod dit kién

Trong cic budc cong viée néu trén ¢6 thé ¢d nhiéu céng viee nhu mot mach
noi t€p doc lap véi cdc phin cong viee khac. Dé den gian cho viée xay ding so dé
mang G, trude tién ching ta ¢6 thé mo ti dé thi cdc cong viec trén v ti€n hanh
cdc ghép noi ¢ the, cing nhwr suy xét dén kha nang phai ding 16i thifu cde cung
gia nhu da néi & phan trén. DS thi ban diu ¢6 thé mo t nhu sau:




Chiing ta thay cum cong viée y1, y2. ¥3, y4, y5, y6, y7 ¢6 thé thay bang mot
"cong viéc”, cling nhu viay vai y10,y11 via cum y12,y13,y14,y15,y16,y17.

Cum thit nhat 12 mét so dé vi vay sau ndy chiing ta s& phan tich riéng, trong
sd 46 chung ta s& 14y dudng di dai nhat 1am thdi gian hoan thanh cong viéc nay, cac
cum khic don gian hon chiing ta chi cdn céng cdc thdi gian la di.

(6 thé mo 14 lai qui trinh trén nhir sau:

Ma Nai dung céng vide Trinh tu Thai gian
v {ngay)
x1 |yt v2, y3 y4, v5, y6, y7 Bit dau ngay 36
x2 |Xay dung phdn mém B4t dau ngay 18
x3 |y8 Sau (1}, (2) hoan thanh 18 *
x4 |y9 Sau (3) hoan thanh 3
| x5 |y10.y1 Sau (2),(3) thang cot hoan thanh 30

Nhu vay chiing ta tich cum cudi ciing néi trén thanh mot nhém hoan toan
doc lap khong xét rong sa do.

b- Ldp sor dé mang hedi voi cac ohi tiéu théi gian

Bay gi®y ta ¢6 so d6 don gian hon déi chdc:
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Cht y ring x1 1a mot nhom cong viée, trong nhom niy v, y4, yo. y7 tao nén
duesng di dai nhat. x1 gang @ so dé weén nhimg y3. y5 van c6 | ngay dur trir chung,
rong khi vl. y4, y6. y7 khong co thoi gian du i

Toan bo qui trinh s& k€t thiie sém nhat sau 84-+70 =154 ngay.
Phan cong viée con lai duge xem nhu bai tap nho dinh cho ban doce.
3- So d6 Gantl va so do Pert ngang

a- So do (bidu do) Ganil

Mot cich mo ta qui tinh theo tryc thai gian don gian duoe dung nhiéu trong
xay dung la biéu dé Gantl. Bigu dé Gantl mo ta cong viée véi muc dich chi ra tai
moi thoi diém co nhitng cong viée nao ¢ thé dang tién hanh, déng thai véi bidu do
nay dudng gang cua 10an bo qui trinh duge nhin biél rat dé damg. Sau day 14 bicu

dé Gantl ¢iia qui trinh trong thi du 1.

Dit kien trong thi dy nay la:

T
i

. Ma tong vige Trinh ty | theigian (uan)
o Y, Bél.déiu ngay 8
Y, B&t ddu ngay 5 !
Y, Bat dau ngay B8 '
Y, Sau Y, hoan thanh 3
Y, Sau Y,, Y, hoan thanh 9
Yo Sau Y, Y, Y, hoan thanh '= 8
Y; . Sau Y, Y, hoan thanh 7
Ys Sau Y, hoan thanh 6
Y, Sau Y, Y; hoan thanh | 8 ;

Bi¢u do Gantl

Bidu dé nay don gian va dé xdy dymg, nguyén tae co ban va ciing li duy nhat
d6 13 mot cong viee sé duge bit dau khi né ¢o thé,uie & tuong (g voi thoi didim
khei cong sém rén so dé mang hudt. Viee xde dinh dudng gang khd dé dang nho
viee 10 din cde diu mut k¢ (¢p ben Uil cta cde divmg mo ta thoi gian cua cic

cong viée tuang img.
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Nhuge diém ctia bidu dé nay chinh {3 khong tinh duge cidc chi ticu thoi gian
cho cdc cong viee va cde sy kién. Hon nita cdc su kién ciing khong duge dinh nghia

10 rang vi trinh ty cdc cong vige cling khong dirge thé hién trén biéu dé nay.
b- So do PERT ngung

Mot hinh thitc khdc thé hién dudi dang hinh hoc mot qui trinh trong do ¢6

thém nhimg thong tin vé yéu cau thoi gian 1ién hanh cdc cong vie,

So d6 mang ludi ¢6 thé biéu hién trén truc thoi gian, vi vay muon cé so do
ndy cdn ¢6 so d6 mang Ui 18i thiéu, véi cdc dinh di ¢6 cde chi tiéu thoi gian.

Tir so dé mang luéi ta lap truc thdi gian (biang dé dai dudng gang) vat cde do
chia nhu nhau. Cde cong viéc x€p thit e 1lr dudi 1én trén nhur sau:

- Mai cong viee duge bidu dién bing mot doan thang song song v&i truc thir

gian ¢é do dai bang thai gian cua cong vice do.

- Poan thang biéu dién mot cong viéc nao d6 duge ghi so higu dinh goc &

mut trdi va s6 hidu dinh ngon & mut phai.
- Cong viee gia ghi bdi mot diém vdi hai sd hiéu dinh tuong tmg.

- Thit ty cong viée X€p 1ir dudi 1én theo s6 hiéu dinh ngon, khi ¢é nhicu cong

viéc ciing 58 hiéu dinh ngon ta x€p cong viéc theo trat ty clia s6 hiéu dinh goc.
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- Doan thang biéu dién mot cong viéc duoc dit sao cho ddu mat wrdi & cling
hoanh dé bén phai nhdt cla cdc doan thang tuong (ing vdi cic cong viee da biéu
dién trudc dé c6 s6 hi¢u dinh ngon triing vé6i 56 hiéu dinh géc cita c6ng viec nay.

Thi du 3: Cho so d6 mang

SO PO PERT NGANG

x10 [ 7

x9 5 r —

x7 4 7 A -
x8 4 6
x6 3 6
x4
x5

x3 1
x1 1 2

0 1 2 3 4 5 6 7 8 9 10

Nhuge diém co ban cla so dé Pert ngang 13 viéc tinh thoi gian du trif clia céc
cong viéc phic tap. Tuy nhién, v6i viéc didu chinh cdc doan thang twong (g voi
céc cong viéc doc theo truc thdi gian sao cho todn qui trinh khong thay déi thi &
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mbi thisi diém ta ¢6 thé nhan biét rit ro nhing cong viéc nao dang dugc tién hanh.
Bai todn nguoc sé cho phép tim cdch phan phdi cong vige khong gang sao cho tinh
phtic tap cha toan qui trinh  gidm t6i da ¢ the.

4- Phan mém Pom vdi So dé mang ludi

POM la phdn mém giii mot 1dp bai todn can bang va t6i uu vdi kich thudc
nho. Phan mém nay chi chia trén m@ hoan thanh hoan thanh t dia mém 1.44MB.

V& POM baj todn so dé mang ¢6 thé (:én hanh ¢ hai muc khéic nhau

- Khai bdo qui trinh: V&i thoi gian xdc dinh vi ngau nhién

- i lap so dé: Véi thai gian xdc dinh va ngau nhién

Thue t€ ching ta kho ¢6 thé xdc dinh ding thai gian cho mdi cong viéc, vi 1y
do nay ching fa cin xem X6t bai 10dn so d6 mang véi thoi gian 1(i,)) ¢6 thé cho 6 3
mufe: 161 thiéu, trung binh {(mot) va 18i da (véi mot do tin cay nao do). Bai todn trén
goi 1a bai toan véi thdi gian ngdu nhien (hay bai todn vdi thdi gian khong xdc dinh).
a- Bai todn voi thot gian xde dinh

Pé sir dung POM chiing ta cdn ¢6 mot qui trinh holic mot so d6 mang vdi cdc
s6 hiéu dinh di xdc dinh. Sau day ta xét ca hai trudng hop va xem xét cich thic
diing POM 1uong ng.

Bai todn voi dit kién la qnan hé logic ciia cde céng viée

Cho qui trinh v&i bang coéng viéc nhu sau:

Ma céng viéc Trinh tu Thei gian (tudn)
y1 B4t d3u ngay 7
y2 8at dau ngay 9
¥3 Bat ddu ngay 11
yd Sau y2
y5 Sauy2, y3 10
y6 Sauyi, ¥3, v4
y7 Sau y4, yB6
y8 Sau y5, y6,y7 12
y9 Sau y6.v8
y10 Sau y8, y5
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Decision and Breakeven Analysis Linear Programming

Forecasting Agpreguate Planning

Plant {.ocation Inventory

Transportation Material Requirements Planning
Operations Layout Sizing. Lot

Balancing, Assembly ling Job Shop Sequencing

Wating Line Models Assignment

fxperience (learning) Curves Quality Control

Reliabili:y © Exitto DOS

Chon CPM/PERT Project Scheduling

Trong bang chon 1iép theo ta ¢o:

Fi-Help 172-New  F3-Load.....

Hiy chon F2 thuc hién mot bai todn maéi, Bang chon tiép theo ta

Project Time Specification

Single time estimate PERT (AOA) network

(Pert vdi thoi gian don - xdc dinh tir so do mang)
Triple time estimate PERT (AQA) network

(Pert véi ba mie thoi gian ude lugng- 1r so dé mang)
CPM (AON) network - | time estimate

(Pert véi1 thasi gian don - xace dinh trmét qui trinh)
CPM {AON) network - 3 time estimate

(Pert vdi ba mac thii gian udc Jugng - tr mot qui rinh)
Return Lo submenu

Select mentt option by highlighied letier or point with arrow kevs and then

press RETURN ( Enter) key
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Hay chon: CPM (AON) network - 1 time estimate
POM yeéu cdu khai hio 1én tép (bat buoe), ta kKhai bdo thidul
Chung 1a di khai bdo s6 cong vice (Number of activities) 14 10

POM cho bang khai bdo ¢6 dang

————————————— CPM/PERT Project Scheduling ------------- Data Sereen
Number of activities (1-99) 10

——————————————————————————————————— thidu I ===

Task Time Predecessors

a 0 - - - -« -~ -

b R T T —

C 0 - -- -- -- - -- --

d L T R —

¢ 0 - - - - -- - e

2 0 - - -- -- -- -- --

h 0 - - - -

i o - - -« - . - -

{a,b.c.

Hay sira lai md@ cdc cong vide nhu da dat ¢ tren (y1, y2,..., y10) thay

)

cho

Sau dé dién gid i thoi gian cdc conp viee vio cot Time. Ghi trinh e cdc

cOng viée o bang twong g Predecessors. Ching ta ¢6 khai bdo cudi cing nhu sau:

Task
yl
y2
y3
y4

Time Predecessors
25
S
I - - - - e
8 ¥v2 - - - .
10 y2  y3 - - - -
7 ¥l y3 y¢ - - -- --
N s T —
12 ¥vd y6 ¥7 - - e
8 vo y& - - - -
9 ¥8 ¥y§ - - - -




Sau khi kiém tra lai hdy an phim F10 dé POM thuc hién chuong trinh. Két
gua nhan duge 1a:

r

------------------------ CPM/PERT Project Scheduling------------  Solution
Number of activities (1-99) 10

Project completion time = 54

Task Time ES EF LS LF slack
yl 7 0 7 10 t7 10
y2 9 0 9 0 9 0
y3 11 ¢c 11 6 17 6
y4 8 9 17 9 17 ¢
y5 10 21 23 33 12
y6 7 17 24 17 24 0
y7 9 2433 24 33 O
y8 12 33 45 33 45 0
¥9 8 45 53 46 54 i
yl10 9 45 54 45 54 0

Trong dé:  ES thoi gian khoi cong som
EF th&i gian hoan thanh sém
LS th&i gian khéi cong mudn
LF th&i gian hodn thanh mudn
Slack thi gian dy rit

Théi gian hoan thanh qui trinh (Project completion time)= (do dai dudng
gang) =54,
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Bai todn vei dit kién lad mét so do mang cé sé hidu dinh

iy

Lap tir bang qui trinh sau

Ma Cv Trinh tu Thoi gian Ma cv Trinh tu Thai gian
y1 bdn 4 y9 sau y2, y7 ht 8
y2 bdn B y10 sau y2, y7 ht 9
y3 bdn 5 y11 sau y2, y7 ht 7
yd sau y2 ht 4 y12 sau y8, y11hi 5
¥5 sau y2 ht 7 y13 sau y2, y7 ht 6
y6 sau y1, y4 ht 8 y14 sau y10 ht 4
y7 sau y3 ht 5 ¥15 sau y5, y6, yo ht 8
y8 sau y3 ht 6 y16 sauy10, y15ht 5

Sau khi ddnh s6 hiéu dinh ta ¢6

I Ma Cv Cung Thai gian Ma cv Cung Thai gian
y1 1.4 4 y9 5.6 8
y2 1,2 5] y10 5,7 9
¥3 1,3 5 y11 58 7
y4 24 4 y12 8,10 5
¥y5 28 7 y13 510 6
y6 46 8 y14 7.10 4
y7 3.5 5 y15 6,9 8
y8 3.8 8 y16 9,10 5
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Bang trén Jia dir liéu cin thiét cho POM.
Trong thuc don trén ta chon:  Single time estimate PERT (AOA) network
(Pert v61 thti gian don - xde dinh tir sg d6 mang)

Thuce hien cde khai bdo twong wr nhu & muc a, POM cho két qua sau:

T pe— CPM/PERT Project Scheduling-------—---- Solution

Number of activities (1-99) 16 Project completion time = 3|
Start Find
! Node Node Time ES FF LS LF  slack

1 4 4 0 4 6 10 6
1 2 6 0 6 0 6 0
l 3 5 0 5 0 5 0
2 4 4 6 10 6 10 0
2 6 7 6 13 It I8 5
4 6 8 10 18 10 | 18 0
3 5 5 5 10 5 10 0
3 8 6 5 1) 200 26 15
5 6 8 L0 8 10 18 0
5 7 9 10 19 18 27 8
5 8 7 1017 1 26 9
8 10 5 17 22 26 3l 9
5 10 6 10 16 255 3115
7 10 4 19 23 27 31 8
6 9 8 18 26 18 26 0
9 10 5 26 3] 26 31 0
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b- Bai todn voi thoi gian khong xdc dinh

+ Di¥ kién

Gia sir ciic cong vieo clia mot qui trinh duge cho vai trinh wr logic xdc dinh.
V@i méi cong viée v 1a xac dinh 3 gid el t(y) nhu sau:

- mt(y): Thoi gian trung binh (hoac ma&t hoan thanh cong viéc y

- It(y) : Thoi gian nhanh nhit ¢ thé hoan thanh cong viéc y

- u(y): Théi gian cham nhat co thé hoan thanh cong viéc ¥.

Céc gid tri trén thuong nhan dwoce tir cac s6 lieu quan sdt nhd cac ude luong

diém va khoang tin cay véi mot muic tn ¢y chap nhan duge.
+ So dd mang ludi véi tue cach mot dé thi phang

Vi trinh wr logic noi trén ching ta lap so dé mang ludi vai muc dich xdc

dinh cdc dinh vi cde cung clia do thi wong ing.
+ Phan mém POM vai bai todn thoi gran

Thue 1€ cic chi tiéu cho céc dinh va mdt 46 chi tiéu co ban cho cdc cong vige
Ja cd s cho moi tinh todn. Phian mém POM cung cdp thi tue xdc dinh céc chi tiéu
cho cdc cong viéc, ma tir do ta ¢6 thé xdc dinh cdc chi tiéu thai gian cho cdc cong

Viec.
Vé mat nguyén tac thi tye x{r 1y qua hai budc:

- Hiéu chinh gid tri trung tam theo cdc gid tri cho trudc sao cho phan phoi
ctia thai gian d6i véi méi cong viec phan phéi xap xi chuin.

- Tinh todn céc chi tieu trung binh cho cic cong viée va Xdc dinh do iéch

chuén cla cic chi tiéu thdi gian tuong ing.
Sau day 1a mot thi du véi POM
Dir Jieu co ban:
Vi Pom khi chon Pert cde khai bdo ban daw L
- Task: Tén hay ma cong viéc
- Opt time: Thai gian nhanh nhat.
- Lik time: Thoi gian trung binh hay c6 nhiéu khd nang nhat
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- P'es tinwe: Thivt pran cham nhat

- Predecessor: Trinh . Phan nay khai bio cho timg comp vice nhimg cong

vice phal ket thde Jam dicu Kién cho cong viee dang khai bdo bil diu.

Hiy xem thi dy sau: - trudng hop khai bée qui trinh

Predecessors

“lusk oopt dik pes
lime time time

| vl 405 6 - -

[ I S
- y3 57 9 - - - -

v+ 6 9 12yl y2 - o

v3 > 6 7 oyl oy3d oo -

yo 46 B v2 y3 yd - -

¥7 9 I 13 vy vy - - :
BLEN T L S ]

Sau khi khai bdo xong chiing ta ¢6 thé sita chita lai néu sai ot

POM thuce hién cde tinh 10dn va cho két qua:

lask opl lik .pcs |
lime time time  Time ES L LS 1Y slack o

vl 4 5 6 5 03 1 6 1 33

y2 4 6 8 6 0 6 0 6 0 67

v3 5 7 9 7 0 7 6 13 6 67

yd 6 9 12 9 6 15 6 15 0 1

v3 S 6 7 6 713 13 19 6 33

v6 4 6 8 6 5 21 15 21 0 67 |

y7 9 111311 15 26 19 30 4 67 |

L\x £ 9 109 2130 21 30 0 33
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Ching ta ¢6 thé két hop cic bude cong viee nhd sir dung mot dé thi PERT dé
mo td qui trinh, nhu trong bii todn vai thai glan xde dinh, sau dé nhd POM tinh

toan cdc chi tigu ¢ ban 1am co s& cho cic tinh todn khic wén so dé.
5- Bai toan tdi wu

Vi s do mang ludi cde bl todn 101 wu thong thuimg duge chia thanh hai
logr ma thue chat [a mot cap qui hoach doi ngau. Trong rat nhiéu tai lieu trude day
vi¢e gral bai todn qui hoach gap nhiéu khd khan chinh vi vay ngudi ta da xay dung
nhitng thuat 1odn giai bii 1odn 101 wu true HE rén mang. Trong didu kién ¢6 thé tan
dung vu the cua cic phan mém hién ¢o chiing ta ¢6 thé giai 16p bal todn nay tuong
doi don gidn. Vé mat y thuydt cde thuat giai da duge xay dung hoan chinh ching ta
co the tim thdy & cde gido trinh hay sdch chuyén khao vé qui hoach 10dn hoc. Trong
bai nay ching ta chi xay dung bai todn va néu cich st dung phin mém d¢ nhan
duoe lon giai va phan tich ching.

a- Hui bai todn co bdn

Xétqui trinh A vai cdc cong vige (1,j) nhan duge i so do mang ludi G = (ALU).

Got:

L, ia thoi gran hoan thanh cong viée (i.)).

s, 12 thoi gian ngan nhat ¢6 1hé hoan thanh cong viée (i,j)

my; li thot gian dai nhit ¢6 thé hoin thanh cong vige (i,j)

¢;, 12 chi phi cho cong vige (i.j) vdi gia thiet ¢;=C (1) la cdc ham giam theo t;.
Bai toan |

Xdc dinh 1, sa0 cho vai 16ng thei gian di cho M qui trinh duge hoan (hanh
v(11 chi phi nho nhat

Bai todn niy 14 bai todn qui hoach saw:
Tim { 1,1} véi (i) €U

sao cho: F(y= Z:(‘u (f,) = min

L ppet!
Vot -1 21 v moi (i,j) €U
5, = 1

; < my véi moi (1)) eU

Y
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Bai toan 2

Xic dinh 1, sao cho vai téng chi phi di cho C qui tinh duge hoan thanh vdi

thdi gian nho nhat.,
Bai todn nay 14 bai todn qui hoych sau:
Tim { t, t;] vOi(i)) el

sao cho: Fit}= 1, - 1, > min

Vai: 1-12 1 v moi (1)) €U
s, < 1, < vai moi (1)) el
>C,u)sC
[

Tuy thugc dang ham C ma cdc bai todn trén fa bai todn qui hoach phi tuyén
hay tuyén tinh.
b- Cdc buoc giai cdc bai todn

Pé giai cic bai toan trén 1a xuat phdt tir qui irinh da cho, xay dung sg do
mang Ui chi dé xdc dinh cdc dinh la cdc dau mur cta cic cung.

Sau khi di ¢é cdc cung va cac dinh, sit dung cic phdn mém (POM, TKT.
Fxcel, Gams) gidi cdc bai todn wong (ng. Két qua giai bai todn cho chiing ta cdc
gid g, 1t

Tir cdc gia tri ndy chiing ta xdc dinh ti€p cde chi tiéu uen so dd mang véi qui

trinh da 161 v hoa.

c- Gidi bai todn 16 wu trén Excel hoac POM

Cong viéc | Trinh tu s m c A
x1 B4t ddu ngay 16 20 5
x2 Bé&t ddu ngay 19 25 4
x3 Sau x1 hoan thanh 14 18 3
x4-- Sau x1, x2 hoanl _tanh 24 | 30 4

C6 thé minh hoa cdch ding Excel gidi bai todn 1 véi so do Pert don gian iap

tir qui trinh sau véi han che thoi gran M=45;
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Cic bang 1.2,3 12 cdc bang s6 licu ban ddu nhan dugc tir dit kién cua qui trinh

vit 0 d6 mang ludi (¢o thé chi ¢an ddnh <& hiéu dinh).

Bang 4 |a bang cua cdc bién t;;.

Tl bang 4 va cac bang 1.2.3 ta lap cdc bdng 5.6: hai bang nay nham tao ra
ham chi phi.

Bang 7 tao cdc bién thifc cho rang budce gitra thdi gian cua cdc cong viée va
¢dc thoi diém cta cdce dinh.

Bang phuong dn 61 wu ghi cdc két qua nhan duge khi giai bai todn toi tu veoi
theént gian han ché M.

Hoan toan ¢6 thé md rong cde bang trén cho so dd mang hrdi bat ky. Ngoai

ra ¢ thé tao mdt Macro cho viéc giai Toal bai todn nay.

DU LIEU BAN DAU TAO CAC RANG BUOC
| 1 | 2 T3] 4 Bang 4- W) |
Bang1- s(1.j) 1 1 20 20 "
| 1 16 | 19 2 0 18
2 | o | 14 1| 3 25
3 24 4
| _ 4 o ] Bangs- mik[)-t4)
Bang2- . mijy || 1 | © 0. 5 0
1 20 | 25 L2 | o 0 0 0
2 j 0 18 3 0 | 0 0. 5
3 30 4 0 {0 i 0 . o0
4 R Bang 6- cfm-t)
..., Bang3 ), 1 0 ! o 20 o
| 5 4 2 0o | o 0 0
2 0 3 3 0 L 0 0 20
3 a || 4 0o | 0 a 0
.4 [ :
M= 45 W 0 20 20 45
Bang7- t(j)-1(i)
Phucng an tt nhat W) =1 | j=2 : j=3 | j=4 .
i 1 2 3 4 0 20 | 20 45 |
Lt |0 20 [ 20 | 45 ||li=1] o | 20 20
20 | 20 i=2 | 20 0 25
_ ! , 118 =31 20 | . 25
g | ] 1 25 i=4 | 45 |
 HamtongchiphiF= | 40




Bai todn vdi qui trinh 16 cong viée (trang 47)

nhur saus

|
. Ma cv

i

Ham C A1) = C,l(lﬁ.,- ;) vit hun ch¢ thin glan M=43.

duge bo sung cdce dir kign

v, tung s@f) ol | el Mi‘"""_' cung | s{ip)_| M) | clii) |
1 ’l 1.4 '| 4 | g | 2 | Y9 | 56 |8 | 10 | 4 '
y2 . %2 . 8 . 9 |4 oyi0 57 o | 12 2

| | | | | | | | '.
3 1305 10 | 3| v | 58 . 7 ! 12 ] 3
va | 24 | 4 ‘ 6 , 4 | vz | 810 || s | 11| 4
| | !
ys | 28 7 9 | 2 | y13 | 810 i 6 | o | 2
' . ! | ) | I.
v , 46 | 8 10 ; 5 | yla | 7a0 4 | @ | 5
. | | : | |
g o135 | 5 |8 | 1 lys | 69 | 8 || 14, ||
v | 38 i |12 | 5 |I yi6 | o0 | 5 | 9 | 4 |

Vi thit tue nhu da Urinh bay @ rén ta ¢ K&t qua 16m 1at tr 5o

ahitt sau:

5

fve cua lixcel

I _ o
Conguse] |9 | oth | mw | |
|_y1J_1,4‘9|2'19 o |
SN TR INCEUEE T S
e 2 | e |4 e L0
.r y3_’L1,3 10| 3—1—10_‘_ 0 4
I_..._.. - }_.__ ___'_ _‘_ ——
7SN N YR T ML S
T T S
L 6 46 0| S T 0 o |
B Eama e B T
R0 TN S TR TR S A S
e as e s T Do
B R N T LI
[ y0 + o7 |2 _2j' 2 | o
| i : _
“yn T se |2 o3 1w [ o
e e | e | [ o
oy [ 510 | o | 2 | gj 0
Ty a0 I el s 19 L0 ]
s 1 es | Th T e e
e | eno | e a4 1o f_ 0 ]



Cot [(i,j) ghi ¢hi phi do phin nu ngdn héi gian so voi thoi gian 101 da m(i.j)

d¢ dam bao qui trinh hoan thanh trong han ch¢ M=45.
Chi phi nho nhat danh gid nhr trén duge xem gt hai 61 thice: I'= 40,

Vi POM ta ¢6 thé chon thu tue piai bai todn qui hoach wy¢n tinh vi nhin
duce ket qua nhu wen, Tuy nhien, Vi cdn (ride hé rang budce cua tdp bai todn nay
gomn cde ma g thua nén vige gidi bii dn wen Pom hay cdc cong cy lap trinh
khdc tuomg dér phie tap v lang phi thot glan. Cach lua chon higu gqua hien tai 1a
két hop do thi véi bang tinh excel nhu di trinh bay O 1rén.

{iai cac bai toian 161 wn nho Gams

V@ Gams viee giat bai todn 161 o ¢o the thue hien don gian hon tr mot s
40 Pert v 56 thit r dinh da ¢o. Sau day 1y chuong trinh viet rén Gams dor va bid
todn cue e chi phi vai sa do rang 35 (i thidu 2) v&i han che thoi gian M=88 vi

cac da kien ¢ bang sé licu sau:

e ! | | N
- mii.j} | C(i.j)

| cv i N&i dung cbng viégc \ Trinh tu | sli.j) |‘ 1

o Tivieyseyr wmoamgy | % | w0 ) 5 |
| X2y xay aymg phin mém | batdaungay B
i x3 ij L 'EU(Q,_Q) h_ganthén__h | 18 ! 24 | 4 __1
'__';4 _yQ _ ___ T sau (3) hoan thanh | | 3 | 7 | 5 ‘
a5 yioynt .i_fﬁ_“ (2).(3) hoan thanh | 0 Ii. 36 B _

#Chuong rirh giai bay toan pert tol uu vol han che thoi gian foptperti/:
set 1 Dinh cua Pert /1364
alias (1,0
“ Theo so do ap cung la;
setuti,j) cung /1.2, 1.3, 2.3, 3.4.2.5,45,3.6,46/,
parameter s(ij) thoi gian nhanh nhat /1.2 {8, 1.3 36, 2.3 0.3.4 18,250,
450463 563y
mitigy thoi gian cham nhat /1.2 22, 1.3 40.2.3 0. 2.50.3.4724,
4.50,4.67, 3636/
cligy chipht 1.24,1.35.230,344,250,450,
365,563,

A
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variable F;
positive variable t(i). tgligh
equation
hmt  Tong chi phi
rbigl  rang buac thoi gian duoi
rbtg2 rang buoc thos gian tren
rbtd rang buoc thol diem
rbqt  rang buoc qui trinh;
rbta t(iybudij)..
te(i.=g=s(iLi);
rheg2 (1 pdudi ).
tati,j)=l=mli,));
rb1d(i.))$(udi,j) and ord(3) gt ord(i)).. t(j)-1{i)=g=1g(1L));
rbqt(i,j).. t()-11)=1=92;
hmt.. F=e=som{(i,j)$u(i.j),c (. (mij)-teG )
model pert2 /allf;
solve pert2 minimizing F using Ip;
display f.l, 1, tg.ld

K&l qua nhan duge 1 Gams:
F.L = 26000
T.L
240,000, 340.000, 462.000, 562.000, 692.000

---- 30 VARIABLE TG.L

2 3 4 6
1 22.000 40.000
3 22.000
4 7.000
5 30.000

Thay phén cudi chuong tinh trén ching ta ¢ thé gidi bai todn thir hai (cuc
tiéu thati gian véi chi phi han ché). Téng chi phi han ché 1a 26.
*Chuong trinh giai bai toan toi pert toi uu voi han che chi phi foptpert2/;
set i Dinh cua Pert /1¥6/,
atias ()%
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* Theo so do tap cung la:
setu(i,j) cung/ 1.2, 1.3.2.3,34,2.5,45,56,40/

parameicr s(i,j) thoi gian nhanh nhat /] 218.1.336,2303.418.250,

4.504.6 3,56 30/
m(i,j) thoi gian cham shat /1.2 22, 1.340,2.30,2.50, 3.4 24,
4.50,467.5.6 36/
c(i,j) chi phi /124,1.35,230.344,250,450,
4.6 5,5.6 3/,
variable F:
positive variable tg(ij). Wi
equation
hmt  Thoi gian hoan thanh
rbtgl rang buoc thoi gian duoi
rbig2 rang buoc thoi gian tren
rbid  rang buoc thoi diem
rgbep Rang buoc chi phi:
rbig 1(i,j)Sufij)..
tg(1.))=g=s(1)):
rbtg2(i.i)Su(i,))..
tg(1,j)=l=m(.jx
rbtd(i,))$(u(i.j) and ord(}) &t ord()).. t(j)-t(1)=g=1g(.)%
rgbep.. sum((i.j]$ll(i.j),c(i,j)*(m(i,j)—tg(i,j)))=l=26;
hmit.. F=e=t("6™)-1("1");
mode! pert3 fall/;
solve pert3 minimizing I using I
display f.1, t],1g.];
Két qua nhan duge chinb la két qua cla bai todn th nhat.
28 VARIABLE 'L = 92.000
28 VARIABLE T.L
1.-92.000, 2-52.000, 3-52.000, 4-30.000, 3 -30.000
28 VARIABLE TG.L

2 3 4 §]
1 22.000 40.000 '
3 22.000
4 7.000
5 30.000

37



BAI TAP CHUGNG 1

- Lap s dd mang lusi v tinh cie chi ticu thes glan cho cie Cong vige, cic
s KILen U qui rinh sy

| — r . T T = —_ —

Cang

Trinh ty Thdi gian |

R — (tuan)
x1 Bat dau ngay . 4

e Vemsiungy T T T 7T 6|
%4 . Saux1. x2 hoan thanh . 5

I x5 ! é;au %2, x3 hoar-w thanh T 7 B

O L sauddnoanthenn | 1

| __x?_ | SaL_J__xB._sif_l. x_5_hoa_r‘_|_th{a£1_h o —f— _____ Q_ _

_ ¥ SauxsoGhemnthaon 05

- € ¥
Wl /// v\\D\__ .
/// 4 \\\
O\“‘i"}“— o '\i/
{ —_
L }‘ ¥h ;
O -

Vi thin gian cia cac cong vide nhur say:
B -

| x1 | xE | xi x4 BT RN Y4 " x8 I ¥9 x0T w12 w13 x14] 5(15]' xIE 17
i . 1_ L _.i __T _| _[ il — s — e |_ |

3179 55 ate s la 7ty
U S — L ____J _— l L el L]

a- Hoan chinh <o dd mane 1udi vai cie ehi tien thes glan cho cic dinh vt cdc

i

— R

cani,

b Xic dinh diimp gang. phan chia Gl cong vige vi tho gian dir i clia
chung.

¢- Hay cho higt khoang thési giun t6i da i cong vige ¢o the kéo dai vai dicu

kicn khong lam thay déj thai glan hoan thanh tan ba qui trinh.
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d- Lap biéu dé gantl va cho biét mot phuong dn sir dung tao dong néu nhu so

Jao dong thudmg xuyén cho moi cong viée cho ¢ bang dudi day:

|ia i x2 x3 i xéi [ x5 x5 X7 %8 x9 [ x10 | =11 | x12 1 x13 | x14 *15 “-><16 x17 i
Ih_‘?_ T 3 | 3 I[ & 5 | 7 . 1_.0 9 4 12- | 23 4 2 ‘ 16 5] i " 9 |
! . I o A i ——
3- Lap s do mang, tra l0i cdc cau hoi b, ¢, d nhu trong bai todn 2
Cong vise Trinh ty | Thasi gian (ngay) | Lao déng(ngusi) |
o %1 Bat déu ngay h 14 | 5 |
x2 -.E’:Iét dau ngay i 16 o 8 o
x3 __ Sau x1 hoan thénh - 12 | 7 “"
| x4 ‘_.Sau x1, x2 hoan ihémh _ 10 6
x5 Sau x2,x4 hoan lhé;‘lh 15 5
xB Sau ;(3,)(4 hoan thanh 12 - 9
- x7 Sau x5 hoan thanh 10 4
x8 | Sau x4, x5, x6 hoan thanh 9 8
xé Sau x7 hO;n thanh 14 11'
x_10 ‘| Sau x7, x8 hoan thanh 16 8
4- Cho qui trinh
Cdng vigc Trinh tl_; l' s(x-i t{x) - [ m{x}
x1 | .Bét dau ngay ‘ 4 6 8”
N ->(2 Bat dau ngay 6 | 8 12
x3 _ ! Bat dé‘lu.‘n.gay 10 12 o 15 _
x4 Sau x1, x3 hoan thanh 6 9 11.“
x5 Sau x2,x3 hoan thanh 5 7 10
x6 -éau x3,x4 hoan thanh ! 8 10 14
x7 ] Sau x4, x5 hoan thanh 10 12 16 '
x8 Sau x1, x3 hoan thanh G 11 14
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a- Lap 50 d6 mang ludi va tinh céc chi tiey théi gian cho qui trink wen v
thot gian t(x).

b- Tim 16i gidi ciia bai todn e tiéu chi phi voi tong thoi gian khong vuot
qua 80 ngay biét ring chi phi cho cong viee x 1a: Cio)= 14t + 20A.
¢- Lap so d6 mang va tinh cde chi tiéu thyi gian vai ket qua tim duge & cau b,

d- V&i ham C(t) & ciu b hiy

tim thdi gian hoan thanh nhanh nhit qui trinh
néu chi phi han ¢hé béi C = 1200,



CHUONG 2
LY THUYET PHUC VU CONG CONG

I MO HINH HE THONG PHUC VU CONG CONG
1- Bai toan 1y thuyé&t phuc vu céng cong

Bai 10dn phuc vy cong cong cting cho chiing ta cach nhin mot hé théng ngau
phien, su khdc biét clia 0é voi cic he théng trong d6 mei qud trinh dién ra déu dan.
Chuing ta s& giai thich day du hon nhiéu vin dé trong thuc i€ khi mot he thong, mdt
qué trinh van dong dudi sy tdc dong clia céic yéu 16 ngdu nhién. Ching ta s& thay sy
khong an khép ciia cde qué trinh tudng nhir da duge thiét ké ddng bo. Ching han,
tai sao Mot siéu thi von khi nhiév quay thanh 10dn viin xay ra tinh trang n 1ac vao
thesi didin ndy v vang tanh vao thoi diém khdc. Mudn dam bao nang luc cho mot
tram cap ciie ¢ ba todn ly thuyét phuc vu cong cong hay 1y thuydt xCp bang la mot
[Gp bii todn di¢u khién he thong. Thuat ngi “"phuc vu ¢ong cong” hay "x€p hang”
xuilt phat gian don tir viee nghicen i, thigt k& cac he théng thoa man mot loai nhu
ciu nio do. Trong thuc t€ cdc h¢ thong nhu vay cé thé goi chung la cdc he thong
phuc vy, mac di rong mot 56 truong hop hé thang phuc vu cong cong khong duoc
116 hinh hod tir cic hé théng phuc vu theo nghia thong thudmg. Trong rat nhitu
tuong hop cdc hé thong nay gdn lién véi hién tuong xep hang chd clia cdc doi
trgng cin phuc v,

Pac trung quan trong rong cde he thong phuc vu cong cong la si bién dong
cha cde yéu 16 cdu thanh ¢ tink ngiv nhién va dam dong. Thong qua viéc nghién

citu cdc mo hinh hé mot khu vyc thod min hdv het cac yéu cdu cap cvu thi phai
thiet k€ nhur the nao? Lieu ¢6 thé xdc dinh so miy kiém tra can trang bi bang nang
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sudl trung binh cla mét day chuyén san xudt chia cho nang sudt clia mbi may kiém
tra sdn phidm ma viée kiém tra sin phim [uén hoan thanh véi ty lé cao hay
khong?..... . Nhimg vidn dé nhy vay rong diéu kién thong thutng vdi gia thi€l moi
yéu 16 cau thanh hé thong xdc dnh, déu dan c6 & khong phai 14 nhimg bai (odn
phiic tap, né duge giai quyél gian don bdi cic phép tinh $6 hoc thong thudng nhat.

Vi he thang phuc vu cong cong ching ta cing ti€p can vdi mot trong nhing
cich mé hinh hod cac hién tugng kinh t€, xd héi ¢6 tinh ca bigt - d6 1a mo hinh hoa
biang su dé trang thai. V€ phuong phdp Liép can h¢ thong chimg ta lam quen vé1 mot
céch 1iép can "hop rang”, tée la phan tich su van dong cua hé thdng qua cau frie
hén trong clia né (cdc trang thdi) va sy van dong cla hé théng do.

Cic mo hinh ndy ¢6 nhiéu tng dung trong thye L€, tir don gian dén phic tap.
Trong khuon kho cho phép, ching ta chi nghién ctru mot vai dang co ban, tuy nhién
phuong phédp nghién ciu ¢o6 thé sit dung cho cdc hé théng phifc tap hon nhiéu. Sau
day [a mot vai thi du dan dén cic bal toin phuc vu cong cong don gian va mot val
finh hudng dé gap.

Thi du 1: Xé1 mat bén cang ¢6 4 ciu tau, ta goi A |a sy kién ¢6 tau cin vao
cang béc hang. Trong da 56 cdc trudng hop, A la bicn ¢6 ngau nhién, moi tau can
mot thosi gian boc hang T tai 1 cdu tu va T cling 13 mot bi€n ngiu nhién. Nhu vay
khong thé tinh todn Tuu luong tau vao cang mot cdch thong thuong, phit hgp theo
mot nghia no d6. Chi ¢6 thé tinh kha nang va cic chi tiéu dinh gia hoat dong cua
cang mot cdch trung binh. Bai toan dén dén viéce thiét k& bao nhiéu cau tau dé ¢o
thé dam bio kha nang hang thong qua cing v6i nhimg han ché& vé mat hiéu qua su

dung cdc cdu tau cling nhu cdc yéu cdu khdc 6 lién quan.

Thi du 2: Trén mot tuyén dudng ¢ mot tram thu phi giao thong, dong xe
chay (rén tuyén ndy cd iinh chat ngau nhién; ndi cach khdc s8 xe qua tram trong
méi don vi thai gian i mot bién ngdu nhién va rd rang 1 thoi gian tra tién cna moj
xc khi qua tram ciing 14 ngau phien. {lai van dé 161 thiéu duge dat ra 1a: mic do
thong tuyén vi 1én dung cong suit coa tram. Bai 1odn dat ra ta xdc dinh mot ciu

tric cua tram hop 1y theo mot chi tieu nao do.

Cic thi du trén cho thdy tinh chat ngau nhién, dim dong cla hé thong loal
nay. Hily xé1 m@t vai tinh hudng ma qua do ta cam nhan thay tinh ngau nhi¢n trong

ket qua.
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Mot nhdn vién lam viee khong tich cac: Gia st mot cra hang tap pham nho
c6 mat quiy thanh todn, trung binh moi gior ngudi ta thay cé 20 khach mua hang va
cén thanh toan. Nhan vien qudy thanh todan cho moéi khach miat trung binh 2 phut.
K&t qua thue t€ 12 rat nhiéu 11 phiin ndn vé viéc bn tac trong thanh todn (d6i véi
khach hiang thoi gian dao chot, lua chon 1a co ich v (bl gian chd thanh todn ludn
dse nang 1én lu§ thira va thitt vo ich). Nguot quan 1y cho rang ong thoi gian 1 gioy
cta nhan vién quiy chi can 40 phiit trong khi mét gio ng nhien la 60 phdt. nhur vay

nhan vién lam viée khang tich cire, 1ang phi than glan.

Thue & thi moi viee khong don gian ahu vay, hay dung mot mo hinh xdc suat
dom gian dé phan tich higén tuong nay. Néu ta goi thot gian Kiém tra va thanh todn
cho mat khdch hang 1a X thi X 14 bién ngiv nhign ¢d E(X) =2 (phin). Got Y la
khoung thefi gian trung binh ¢6 mot khdch hang cin thanh todn thi Y ciing la bién
ngdn nhién ¢6 E(Y)=3 (phit). Lap bicn Z=Y-X , bifn nity cho biét thoi gian roi gifta
hai tan thanh todan, Ty I¢ thot gian On e trudc guay thanh rodn la P(Z < 0y > 0.
Biéu do cho thay bn tic 1a khdch quan, tal sao vay. Cau wra 1ot nhan duge tr cic
tinh ¢hat caa trung binh vit phuong sal hi¢u hai bién ngau nhién doc 1ap: E(Z)=1
nhumg Var(Z) =Var(Y) + Var(X).

Waoe) =2
¥agzi=L

Trén day 12 hai phan phoi cta Z véi hai phuong sal khde nhau, chac chan 1a

P( 7 < ) cting khic nhau. Phai chang ching ta mudn udéi ring nhan

vien phuc vu hoin toin 01, khong chac nhu vay, nhwag chac chan 1a khi Var(Y)
16n thi Var(7) 1én dii cho ring Var(X) du nho,

Nhitng chuyén bay chdm gio: C6 18 nhiéu ngudi cho rang diéu khién
dong thi hét stic chinh xdc theo nghia 1a chinh xdc 100%. Xin ban dimg tin qua nhar
vay khi chuan bi cho mot chuyén bay hay di xe la cao t6¢ & Chau Au hién nay.
VEi ngudi quan sdt cdic chuyén bay qua mdt khong phan thi cang khong nén tin.

N&u ban muon chiup anh 1at ca cde chuyén bay qu mdt khong phin ma can o vio
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lich bay, hanh trinh bay nhan duge vao dau ca truc thi hily cho camera cua ban lam
viec 24/24 gits trong ngay. Ban s¢ mat khong it quan sdt néu theo lich bay, ban
phong ngira bang mét bo diéu khién ty dong theo cdch bat mdy trude nura phit va
(At may sau nira phit so vdi gio cdc mdy bay vao vira khoi khu vuc quan sat,
2. Hé thong phuc vy cdng cdng va cac yéu to

Sau day ta nghién ctiu so bo vé ciu tric cua mot he théng phuc vu cOng céng
véi cic y€u 16 ¢ ban cua nd.

(6 thé mo ta mot cich so bo hé thong nhu saw:

Yéu cau Cac kénh phuc vu dong phuc vu
L ECEEL) va ch& do PV * ok
hang ché Y/C khong thoa man

a- Dong yéu cdu dén hé thong (dong yéu cdu)

Dong cdc doi tiong hutong dén hé thong nhdm thod méan mot logi nhu caw me
hé théng phuc vu c6 khd nang dap g goi la dong yéu cau.

Pac trung quan trong cua dong yéu ciu la qui ludt vé sur xudi hién cic yéu
cdu theo thai gian. Mot trong nhimg dong yéu cau phé bign 1a dong wan theo qui
Juat Poisson (Podt xong) va dac bigt 1a dong tudn theo qui luat Poisson dimg. Trong
mot 4 truong hop khi dong yéu cdu ngiu nhién hinh thanh do 6 ldn cdc tic dong
ngdu nhién ta goi 1a dong yéu cau phan phéi téng quat (xap xi chuan).

b- Kénh phuc vu

Tdp hop mor s6 didu kién vat chdr, con nguoi, thong tin,.... cé chite ndng thoa

mdn mét logi yéu cdu ndo dé goi la kénli phic vi.

bDac trung cua kénh phuc vy la thoi gian phyc vu mot yéu cau hoac s6 yéu -
cén c6 thé phue vu trong mot don vi thoi gian, Thoi gian phuc vu 1 yéu cau (con goi
1a thai gian phuc vu) cling la mot bién ngiu nhién, wan theo mot qui luat phan phoi
xdc suat nao do.

Mot trong nhimg qui luat phd bién 1a qui luat chi s6 (hay phan phéi mi), voi
hammatde: F (1) = we “'.
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c- Déng phuc vy
1.3 dong cdc doi tong da duge phuc vu di ra khor hé thong.
Qui luat phan phdi xdc sudt clia dong phuc vu tuy thugce qui luat phan phot

¢lia thoi gian phuc v cua cac kénh. Néu thdi gian phuc vu tuan theo qui lugs chi s6

thi dong phuc vu a dong Poisson dimg va nguoc lai.
d- Hang cho

P61 vai mot s6 he thong, ty thude ché do tiép nhan yéu cdu va tinh chat clha
cic yéu cau, ¢o th¢ xudt hién hang chd trude cac kénh phuc vu, d6 1a déng cde yéu
can dén hé thong nimg chifa duwge phuc vie ngay, phai xép hang cho theo ot
nenyén 1de ngo do, 0 day ta chi xét hang chd don gidn, khong ¢6 mot suf phan biét,
tru Lién nao.

e- Dong cde yéu cdn khong dwge phuc vit

Pay la bo phan yéu céu dén hé thong nhung khong duge nhan phuc vy vi mot
li do nao do.

f- Ché do phuc vu
Ché dé phue vu xde dinh cach thite lant viée cda cde kéndi va cdch thite tiép
nhen cdc véu cdtt.

C6 thé phan chia ché do phuc vy theo mot 6 cich thic khdc nhau, thong
thudmg ngudi ta chia cic hé théng thanh cidc h¢ thong kKhong chd (tlt chdi) va ¢d
chéy, hé thong phuc vy song song. doc lap hay hop tc, hé thong don hay h¢ thong
noi ticp.

3. Tinh chat ctia m6t dong yéu cAu Poisson va Poisson ding

PE ¢6 1hé nhin biét mot dong yéu cu co phan phéi Poisson, nguoi ta o the
can o vao cie tinh chil ctia nd, d6 la:

¢« - Tinh don nhdt

Mot dong yéu cdu e6 tinh don nhat néu trong mot khoang thisi gian do nho
hiu ahu chac chan Ja khong ¢6 qua | yéu cau xuil hién. Nhu vay néu ta ki hi¢u
P,(t,A0) 13 xdc sudt trong thil gian (e t dén t+Af ¢ k yéu ciu xudt hign thi:

Pt.AL + P (LAD =1 - O(AD. (O(AD [ mot vo cling bé clia At ).

5.MHT-A



b- T'inh khéng hau qua

Mot dong yéu cdu ¢ tinh khong hau qua néu xdc suat xual hién X yéu cau
trong khoing thai gian t dén t+ At khong phu thude vao viée trude thoi diém t da ¢o
bao nhicu véu cau xudt hién. Nhu vay bign ¢ ¢6 x yéu ciu xuat hién trong khoang
théri gian Ld&n 1+ At va bién ¢d ¢6 X yéu cau xuat hién rong khodng that gian 1 dén
(+ At vai diéu kién trude do da ¢d k yéu cau xuldl hién doc lap vdi nhau v6i moi K.
e la:

P,(t.AD) = P0LAVK yéu cdu da xudt hién)  véi moi k.

Binh 1¥: Dong veu cau vai hai rindt chet khong héu qud va don ihdt la dong
Poisson, o xde sudt xudt hién v yéu cdu trong khodng thoi gian t dén t+ At duwoe

tind theo cong tHure Polsson whie sai:

LA e Y
P . = 280 L x=0.123....
X.

trong do a(t,At) 1 s6 trung binh yéu ciu xuat hicn tr t dén (+AL
Chutng miinde: X6t dong bién ¢ A theo thai gian
Goi: (1) 12 xdc sudl A dd xuat hién n lin tinh dén thai diém t
P(L, A 1a xdc suat A xudt hien k 1an tir trong khoang thai gian (t, t+At).
Nhu vay xdc suat A xuit hién n lan tinh dén t+ At 12: P(1+A1D),
Vi tinh don nhét cta dong bién ¢6 1a ¢o the viét:
P{t+AU= P, (OP' [(t+AD/(Ln-1)] +P, (1) P7 [(t+ADA L)) (1)

Trong do: P'{t+AD/ALx)] T xde sudt A xudt hién t 1an rong khodng (1, t+A1)
vGi diéu Kién tinh dén t, A dd xudt hién x lan.

Do tinh khong hau qua cla dong biéh ¢o ta ¢é: P' [(+AUALX)]= P (t+AL)
Tie 1a (1) tro thanh:

P(t+An= P, (OP' (1+AL +P,(1) PPt+AD. (2)
Vai gid thiét cuong do xudt hién A 1a (1) ta co:

P'it+A0= 2(DAL

P I(t+AD= 1- DAL
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Thay vio (2) ta cd: P'it+At)= P, (1) A(0AL +P,(1) (1- ADAL ). (3)

Tir (3) ta co:

P+ Aan-r)
Al

Véin=0 -P, (1A

Khi Atdantoi Dtaco: Py (1) = -Pt) At (4)
dIn(P,(1))/d1 = -A(L)

- d
P[,(I]= e'[ Ay

Pau ay = _[)v(f)df,la c6: Py(1)=e¢

Ta thay tai t = 0, P,(0) =1 vi vay hang s¢ C =0
Cudi ciing tacéd: P, (1) = ¢ ™" (3)

Pt+AD=-P,(1)
Al

Véinz | P (A - P ADA(R)

Khi Atdin i Otaco: P,(t) =P, (1) L) -P(0) A1) {6)
P,(t) +P (1) A1) = P_,(t) A(D)

C6 thé gidi hé phuong trinh vi phin (6) véi diéu kién chudn 1

if’,(r)ﬂ.

i={}
bang ciich thay {5) vio phuong trinh trong (6) khi n = ta ¢6:
Pt} +P, (1) (D)= e " i(D)
Nghiém phuong rinh B P (1) = a(t)e ™" (hH
Tir (5) va (7) ta ¢6 thé dua ra cong thitc 10ng quit:

f 14 , el
P, (:):“’_(ljkf— ®)

D¢ dang ching minh cong thiic (8) cho k bat k. That vay: (8) ding véik =0,1.
Gia str (8) diing vdi k=n-1 ta $& chimg minh (8) ddng vdi k=n.

Vaik =ntacé:
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Flay: P,{0) = P, (0 (1) -P,(1) (0 (chu ¥ rang: a(t) = IA(!){."( y oo tdpem).

[u(.f_m)]h' RS
k!

Khi thay t bing 1 + Attacé: P (1 A1) =

LRI

Vi a(f. Al = j‘)b(.-')dr

He qua: Néu dong vér cdu phan phai Poisson ver mat do A thi thor gran
@it hai lan lion tiép vudl hién véu cdn phan phoi ol so.

That vay néu goi T 1a thdi gian xuit hi¢n 1 yéu cau ké tir t%=0 (hi xdc sudl
(T<t) 6 the tinh theo cong thie PCT< 1) = 1 - P0*. 1.

Vi dong yéu cau phin phol Poisson ta ¢o:

)” )_ [“’ !)] e —¢ st 1
o

Vay: FT)=T<y=1-e"""
Day chinh 13 haim phan ph&i xdc sut cua qui ludt chi s0.
¢- Tinh ditng
Dong yéu ciu ¢6 linh dimg néu nhu xdc sut xudl hién x yéu cdu irong

khoang thifi gian At khong phy thuoe vao diém dat cda khodng thoi gian do. Tic
lar PALAD=P (ALY véimol L -
Dong Poisson ¢d tinh chat dimg duoc goi lh dong Poisson dimg.

N6i cich khac mat do dong veu cdu khong doi: a(At) = AL va ta ¢é:
();Al )w e—r,.\1

x!

P (AtY=

LS
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trong do : A Ia 86 yeu cau trung binh xuit hién treng moét don vi thoi gian.
Néuw chon At =1 ta ¢6 cong thire cia gqui Juat Poisson quen thuoc:

p-"% . x=0.123..

4- Kiém dinh gia thiét vé phan phdi Poisson
«- Tiéu chudn khi binh phuong

Nhu tréa ta d bidt cic tinh chat co ban dé xac dinh qui ugt cia cdc dong
véu ciu. Tuy nhién, thue € hai tinh chat néi trén v k€ ¢d tinh dimg cua dong bién
¢O chi duge xdce dinh qua mo hinh théng ké, Néi cdch khdc 1a ching ta khong cé .
mot dong Poisson 1§ thuyét ma hau nhu chi ¢6 cde dong véu cdu gan Poisson. Vdi
cde bai todn thue 18, can kiém dinh sy phit hop cia cde gia thidt vé phan phéi cua
chiing. ta ¢6 (hé stt dung thang k¢~ . ¢ kiém dinh gia thiél dong yéu ciu phan

phai Poisson ta thy hién.

- Chia thoi gian thanh cac don vi nho vi tién hianh quan sdt su xuat hién cic
yéu cau trong cac khodang thii gian dé. Ta nha‘;ﬁ duoe bd sa licu bao gébm 58 yéu cau
Xuat hign rong mot don vi thoi gian: X, viv s6 Khoang thoi gian tuong Gng: n,. Néu
cac khoang thoi gian €6 $6 yéu cdu tuong ting nhd hon 5 ta ghép cac khoang dé dé

con, 25, gid i dai dién la gid tn trung binh,

- Tinh gid tri thong ké

& . 2
T (”} B n;)
A= a2
[ HI
trong do s, 1d gid tri tan so 1y thuyét nhan duge tir phan phot Poisson vai irung
:
binhla A = Z K la s6 nhom gid tri X, iy 1a tan s6 quan sat; n 13 tong so

quan sit.

Thi du: Khi quan sit s6 khdch hang dén mot clra hang, ngudi ta thu duge s¢

liéu sau;

S5 khach o 1 2 3 4 71

$6 khoang thdi gian 21 23 10 4 1 1
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Dé kiém tra gia thiétl s6 khdch dén clra hang phan phai Poisson ta tién hanh
cdc thu tuc sau:
i "
- Tinh giad tri quan sdt A4 = Z -—== =],1; k 1a 6 nhdm gid 1 X, . n; 1a tan
= H
NG quan sat: n la ©ong s6 quan st
- Dimg gid tri nay udce lugng gid tri trung binh cta phan phdi, tr do tra bing
Poisson P(#) v&i cdc gid tri ¢6 tan s6 thap da duge ghép lat da diéu kién n, = 5 va
lip bang.
- Chon mét méc ¥ nghia o néu gid wi théng ké y~ < y° («.m); trong do
m= k-2 thi gia thiét dong yéu cau phan phoi Peisson khong bj bac bo.
V@i cdc guan sat irén ta co A =11 vit gid 1 quan sat caa thdng ké Khi binh
phuong 1a 0,03439, ra bang ta ¢6 gid tri 1y thuyét »” (0.05:4) = 11.0705.
Vay gia thiét dong yéu cau Poisson khong bi bac bd. Hay c6 thé xem li dong

khach dén cira hang phan phot Poisson vai trung binh A= 1.1.

, , (n,—n)
56 yic 58 khoang ' Px, . n' s

X, thdi gian n, A,
0 21 2,33287 18,8722 0.002648
1 23 0,36616 21,9886 0,00219972
2 10 0,20139 12,0824 0,029728
3 4 007384
4 1 0,02031
5 0 0,00447 59742 0,00002
6 0 0,00082
7 1 0,00013

] n=60 ' 0,03459

b- Tiéu chudn Kelmogorov- Simirnov

V@i cic phin mém thong ké hién ¢6 viée kiém dinh nay khéng phie tap nhu
trude. Chang han vai SPSS 1a ¢6 thé Kiém dinh gia thiét vé phan phoi khd dé dang.
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Sau day 14 két qua kiém dinh phan phéi Poisson ctia dong yéu cau trén nho

SPSS bang tieu chuan Kolmogorov - Smirnov.

One-5ample Kolmogorov-Smirnov Test

SO YEU Cau
N B0
Poisson Parameter @b Mean 1.10C0
Most Extreme Absolute 034
Differences Pasitive 034

Negative 017
Kolmogorov-Smirnov Z 266
Asymp. Sig. (2-tailed) 1.000

a. Test distnbution is Poisson.

b. Calculated from data.

K4t luan hoan toan nhu kiém dinh khi binh phuong.

Il. TRANG THA! HE THONG, QUA TRINH CHUYEN TRANG THA!
1- Phuong phap phan tich

Khi nghién ctu mot hé thdng phuc vu cong céng, ngudi ta cb thé ding cac
céch i€p can khac nhau, & day ta st dung phuong phdp phan tich, noi dung cy thé

li:

~ Thu thap s6 liéu vé cic dong bién ¢6 lién quan dén hé thong: dong yéu cau,

dong phuc vu hoge théi gian phue vu cia cie kenh.
- Xdc dinh qui luat dong yéu cfiu va dong phuc vy; xdc dinh ch¢ do phuc v,

Cin cht v ring d6i vai he théng phuc vu dé va dang hoat dong vice thu thap
56 lieu ¢6 thé thue hién trye uép. SO ligu vé dong yeu cu trong dai don gian wy
nhién trong mot s6 trudmg hop cling cdn cha y dén dac diém rat khdch quan cua cic
he phuc vu, dac biét 1a hién tuong gid cao diém. Dot véi dong phuc vu ihi vige thu
thap s& liéu khong trye 1i€p cho ndng sudt kénh vi cde kénh luon ¢6 mot khoang
thai gian r6i nhat dinh. Véi dac diém nay ta phii thu thap & mot kénh ngdu nhicn
hai loai 56 licu 14 thet gian phuc vu | yéu cdu va thdi glan 1oL giffa hai fan phue vu.
Thoi gian rdi gilta hai 1an phuc vu clia kénh s€ 12 co sa ba sung théng tin dé xdc
dinh nang suat kénb thye t€ Nang sudl nay 6 thé khong gidng ndng sult thiét ke
ducre thiét 1ap tr cic thong s0 ky thuat.
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Thi du: Quan sdt mot tram ti€p xang ¢ 4 mdy trong hai nghy theo dom vi

210 ngudi ta o s lidu saw:

Gid thit S& yéu ciu 22"19 kpéhn‘;c T:_’ai gja"
: ‘ réi 1 kénh
1.00 2700 9.00 20 )
2.00 24.00 7.00 30
3.00 28.00 8.00 30
4.00 31.00 9.00 25
5.00 26.00 9.00 20
6.00 28.00 7.00 25
7.00 32.00 9.00 20
8.00 28.00 7.00 30
1.00 26.00 6.00 30
2.00 27.00 8.00 25
3.00 27.00 7.00 25
4.00 31.00 9.00 15
5.00 28.00 8.00 25
6.00 29.00 8.00 24
7.00 30.00 9.00 18
8.00 26.00 7.00 25

Hay kiém tra dong yéu cdu, thdi gian phuc vu, xdc dinh nang sudt mai may.
Vi SPSS nha kiém dinh phi tham s& (K-8 Poisson, trang s4u) ta ¢é:

Két qud kiem dinh cho thay dong yéu cdu la dong Poisson véi trung binh 28
yéu cau/git con dong phuc vu & moéi kénh [a dong Poisson véi trung binh 79375
yéu caufgio.

Ty 1& thai gian r6i trung binh 12 24,19%.

Nhi vy nang sudt kénh 1a 79375/ 0.7581= 10,47 yéu cau/gio.
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One-Sample Kolmogorov-Smirnov Test

DONGPY | NSUAT

N 16 16
Poisson Parametef®  Mean 28 G000 7 9375
Mosl Extreme Absoplute 265 278
Difterences Fositive 1485 276

Negative -.265 - 250
Kaimogorov-Smirnov Z - 1059 1103
Asymp. Si1g. {2taled) N 212 176

a Tes! distnbution 15 Poisson
0 Calewated from data

Thong thutng ché do phuc vy dirqc qui dinh bai nguoi thiél ké hoac do dac
diém ctia loai hink, véu cdu cn phuc vi.

- Xdc dinh trang thdi he thong, so d6 trang thai va 1ap heé phuong trinh trang thdi.

- Gidi hé phuong trinh trang thai; tinh cdc chi tiéu ddnh gid hoat dong clia hé théng.

- Cai tién he thong theo mot chi tiéu hiéu qua nao do.

Viée xde dinh qui luat cde dong yéu cau va dong phuc vu lap so do trang
thdi la hai noi dung quan trong hon ca. Sau day ta s& dé cap dén ndi dung thit hat.

2- Phan loai hé thong
Theo cdc tiéu thire khic nhau hé théng phuc vy cong cong ¢é thé phan loai
nhur sau:

Heé dimg va khong dimg: Thue & cdc hé 160 tai ¢ trang thai dimg hay dimg
theo chu k. V4i cac heé khong dimg cdc phan tich tap trung chi yéu vao tinh chit
hoi tu dén hé dimg va thoi gian hé duge xem la dimg <6 tinh thong ke.

Heé chdr va khong chd (tir chdi}: Vi cde hé chd ngudi ta ¢6 thé chia thanh céc
hé chd vdi cdc rang bugc vé thoi gian, chd chd hay s6 yeu cau 101 da ¢6 trong hé
thang. '

3- Trang thai hé théng va qua trinh chuyén trang thai

a- Trang thdi hé thong

Ta goi tap hop mot hay mot 6 dac trung mé trén co s& d6 ¢6 thé phan bigt su
16n tai cha he théng trong nhimg tinh trang khdc nbau 1ai mdi thoi diém 12 trang
thdi cia hé théng.
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Néu ki hi¢u A(t) 1a moi trang thdi clia hé théng thi At} 12 mot bien 6 ngau
nhién. BE ¢4 thé phan tich he thong phuc vy cong cong, cin xdc dinh tat ca cic
trang thai ¢6 the ¢6 clia h¢ thong, tap hop cac trang thdi tai 1 thoi diém t bat ky la

Mot nhém ddy di cdc bién o6,

Vi nhimg h¢ théng phuc VU cong cong Poisson, tir day vé saw ta s¢ ki hiéu
céc trang thii cla chiing 1a X(t) dé chi hé thong & trang thdi X, tai thoi didm t.

b- Xdc sudt trang thdi

Vi¢e k¢ thong 16n tai & mor trang thdi cu thé 1a mot bign og ngau nhién nén
g itng voi moi trang thai ¢é mot gid 1} Xde sudt goi la xde sudt rang thai dé chi
ra kha nang h¢ théng & trang thdi tvong img. Ta ki hiéu xdc suat h¢ théng & trang
thai X, 1ai thoi diém 1 1a P

¢- Qud trinh chuyén trang thdi

Tai méi thoi diém t hé thong 16n 1ai & mét trang thar nhit dinh- ching han
Xi(t), sau mot thdi gian At he théng ¢6 thé chuyén dén mot trang thdi khéc
X{(t+At) nhd su tic dong ciia cic yéu to ngau nhién nao dé. Ta £01 Xdc suat he
thong chuyén tir X(t) dén X(t+A0) 14 xdc sval chuyén trang thai. Trong cdc mo
hinh s& dé cap sau nay ta quan 1am dén sy tdc dong chuyén trang thd:, thay vi xdc
sudt chuyén trang thai. Ta ki hicu cuong do cita dong bien i lam cho hé thong
chuyen 1y X(t) dén X(1+1) la A, 1).

4. 50 d6 trang thai va hé phuong trinh trang thai
a- So do trang thdi

Ngudi ta ding mot so dé mo 13 toan bo cdc trang thai va qud trinh chuyén
trang thii clia hé théng. Trong do méi trang thdi duge thé hién bdi mot o vuang vidi
ten trang thii, chiang han: X, (). Dé chi sir chuyén trang thdi nguoi ta diing mot

mii tén trén d6 ghi cudmg do cua dong bién ¢6 lam hé théng chuyén trang théi theo
chicu miii tén, ching han:

T ae | x
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b- Hé phuong trinh trang thdi

be phan tich mét hé théng phuc vu cOng cong can xdc dinh cdc trang théj
¢ the ¢6 vi cdc xde suat trang thdi tuong tng. Theo thai gian, do cic tdc dong cla
cdc yCu 0 dén qud trinh van dong cua hé théng déu cé tinh ngau nhien, nén viee he
thdng chuyén tir trang thai nay sang trang thdi khic ciing ¢6 tinh ngdu nhien. DE
mo ta mdi lien h¢ vé kha nang chuyén trang thdi nhu vay, ngudi ta sir dung he
phuong trinh trang thdi, trong d6 cdc xdc suat trang thdi va dao ham theo thdi gian
cta no la cdc bién, con cdc tac dong lam chuyén trang théi (3 cdc hé 56, He phuong
trinfy nay cho phép xde dinh edc xde suat trang thii. lam co s& phan tich he thong.
Nh& s0 d6 chuyén trang thai ¢6 thé thiét 19p he phuong trinh trang thi theo qui tac
AL

Qui tac viét hé phuong trinh trang thai

Bao ham béc nhdt theo thoi gian ctia xde sudt trang théi P(t) bdng téng ciia
mot s6 s6 hang, 56’ s6 hang d6 ding bdng s6 mii tén néi trang thai dé voi edc
trang thdi khdc. Moi so" heng la tich cita xdc sudt trang thdi ma mii tén xudt phiit
va cudng do dong bién c6 ghi theo chiéu mii tén ds. Ddu cia 56 hang la dian ="

néu miil tén xudt phdt 1ir X(1); fa ddie "+ nét miti tén huring dén X(1). Tic 1a:

% =S A (OP1) =S A ()E(0)
¥, x

vai diéu kién chuin 1a: Z P(ty=1,
Yk
C6 thé chimg minh cong thitc nay nhur sau:
Tai t bat ky vdi mat s6 gia Al ta ¢d:

Pt+a0 =3 A0 =2, (00~ 3 PAOA (110

=P =D BAOA A+ Y P AN, (DA

L+A)-F ) _

Suy ra: ” = -2 PNA O+ Y. P (DA, ()
£ ! !

Lay gidi han khi Ar — 0ta ¢ kél qua trén.



Biéu kien chuan thé hi¢n 1dp hop X, (1) 1a mot nhém ddy di chc bién c6. tie
|3 tai mot thoit diém he theng phai t6n tai 6 mot vii chi mot trang théi ndi ren.

Bay la m&t h¢ phuong wrinh vi phan cip mot. Tuy nhién vai he théng ma cic
dong bi¢n ¢o tdc dong dén he thdng déu 1 dong dimg (hé théng dimg), thi hé oo
thanh he¢ phuong trinh dai s& tyén tinh thudn nhat vi viée giai hé trd nén don gian.,

8- Qua trinh huy va sinh - 18i giai ciia hé phwong trinh trang thai

a- So do trang thdi: Trong cdc hé thang phuc vu cong cong & x¢&t sau day ta gap

cdc so dd chuyén trang thai ¢é dang sau:

() Pl 1) A0 Pt (U
] T o — Y ) L
X[ Ay | X0 20 Al | XU} A,y lD) Xyl
}"n-l\n(l)_h =

+— Xn-l([ }"n.n-l(”r Xn(l} ]

*

>

trong dé mai trang thi o ¢4 thd eluyon quea lai v cde trang thii ké né (irir 1raig

thai dan tién va cudi cling 16 ¢6).

Ta got cdc qud trinh nhur vay 14 qua trinh huy va sinh. Qud trinh nay cho

phép thiét lap va giai hé phuong trinh trang that kha don gian.
b- Hé phuong trinh trang thdi
Pty =4, (OPLO) + A, (DP (1)

Py =2 (0P (0 - X 5(0P (1) 2, (0GP + Fo (1)

véi didu kién chuan 1 Z P (=1,
vk

Trong trudmg hop hé dimg, cic dao him theo thasi gian déu bang khong, ta c6
hé phuang trinh sauw:
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0 =-h., P+ 2P
0 =-1,, 2 - 2 Poig Pt 2.,

(1
0= Pt Pt Po+ 200 P

voi didu kién chudn : 3 P = 1.

o
c- Lot piai hé (1)}
Neudal U, =-A, . P+ 2, WPy thi he (1) udthaah:
U, =0
-, =0 ci=12...)
Nghiém cta hé L L =0.
Tir dé ta cé thé dua ra cong thiie tinh cdc xde suat Py theo P, nhu sau:
Pi=(h0 /A 00P,
P = AP

I -

A
Hay: P = n — P,

=1 i+1.d

Cong thire nay s¢ duge st dung lam giam nhe viée giai hé phuong trinh trang
thai, clta cdc hé thong phuc v cong cong, wrinh bay trong chuong nay.

Trong do: Ay, = & va Ry, =k+ 11

Néu dat o =/ thi P =—FP, (2)

il1. MOT SO HE THONG PHUC VU CONG CONG POISSON DUNG

Trong giGi han cua cdc ¢cong cy todn hoe don gidn chiing ta xem xét mot s6
hé thong phuc vu cong cong ¢o dién va cdc bién dang cia chiing. Hau hét cic h¢
thong duge nghién ciu la cdc hé Poission vi Poission dimg. Tuy vay cdch thic tiép
can hoin toin 6 theé sir dung cho cdc hé thong khic. vé mit ki thuat khé khan 1ap

trung ¢ thuit gidi cac hé phuong trinh trang théi.
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1- Hé théng phuc vu céng céng tir chéi cé dién (Hé théng
Eclang)

Mot trong nhimg h¢ thang phuc vil cong cong don gian nhat, duge mo hinh
hod ddu tién 13 hé théng tir chéi e dién. H¢ thdng nay mang 1én ngudi dé xuat bii
todn tvong (mg: hé théng Eclang, né bat dau tir bii todn phan tich mét tram dién
thoai thong thuong, voi mot vai gid thiét don gian. Nhung ciing chimh tir bai todn
nay, tir h¢ théng nky ngudi ta da van dung phén tich nhiing hé théng rat 16n, chang
han h¢ thong phong thi, he théng kiém dich, h¢ thong san tin,.... Sau day ta chi
nghi¢n cin hé thong Eclang don gian nhat.

a- Mo Id hé thong

He thong phuc vu cong cong ¢é n kenh phuc vy, nang suit cic kénh bing
nhau va bang 1, dong yéu ciu dén he thong i dong Poisson dimg mat do 4. Thai
gian phuc vu mot yéu ciu cta kénh tuan theo qui luat chr s6. Mot yeu cdu dén he
thong gap hic ¢6 {t nhat mot kénh 6 thi duge nhan phuc vy cho dén thoi min (ai
mot trong cdc kénh réi dé. Nguoe lai néu tat ca cdc kénh déu ban thi phai ra khoi hé
thong. Cin xdc dinh cdc chi tiéu phan tich h¢ thdng.

b- Qud trinh thay doi trang thdi va so dé trang thdi cia hé théng

+ Trang thii

Ta quan tdm dén hiéu qua phuc vu clia hé théng vi vay dac trung dugce chon
dé xdc dinh trang thi 1a s6 kénh ban tai moi thoi diém.

Goi X,(1) 1 trang théi heé thong c6 k kenh ban tai théi diém t (k=0,1,2.......n).

Chit y rang véi ché€ do phuc vu clia h¢ théng Eclang s6 kenh ban ciing chinh
14 86 yéu cau dang duce phuc vu tai thai dicm t.

+ Sa do chuvén trang theii

o A 2 A A
‘Xnm X,(1) Xiei () " X
at — 3 ‘1 —
1 2p k-Dyp kp k+1)p
A Ay A
Xin (D) ' X0 X, (1)
TR -
(k+2) (n-1) p oL
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So dé tren thict lap trén co s& phan tich tinh chat cia cdc dong Poisson dimg

nhu sau:

- Nho tinh don nhdt cia dong yéu ciu ma khi hé théng & trang thdi X(t1) nd
chi ¢6 thé chuyén dén trang thai X, ,(0), khong thé chuyén thing dén cdc wrang thdi
X,.i(1) v&i i >, Ciling twong tr do tinh don nhat ctia dong phuc vu cua cdc kénh hé
thong chi ¢6 thé chuyén dén X, (1) ma khong the chuyén thing dén cdc trang thai

- Nhés rinh khéng héu qud cla cdc dong bi€n cd néu trén ma cutng do céic
dong bién ¢6 khong phu thuée vao trang thd cha he théng khi né 1dc dong dén.

- V4 tinh chdr ding ta ¢6 mat do dong yeu cau khong déi, ciing nhu vay mat
do dong phuc vu chi phu thude vao s6 kénh dang phuc vy,

Nhimng phan tich nhu trén ciing g dung cho viéc xac 1ap su do chuyén trang
thdi cla cac hé thong tuong tu.

- Hé phuong trinh trang thdi va cde xdc sudl trang thdi
0 =-2P,+ uP,
0 =-AP,- uP+LP+ 2uP;
(3)
0=-AP,-kuP+2 P Hk+1) uby,,

0=-n P+ AP,

v6i diéu kién chudn 1a: P, =1
k=0

Vai: U, =hii Pt AP = -APH (DR, =0, véi moi i (theo (2))

Tacé: P P . dat Ap tacd x
, P, =—P data= acohr, = ——h
act: B = ® H +D
Hay: I')'.:E.Epi—l. ZE”_G_._OKMEEP“
i i1i-1i-2 21
P-, :_Q'_P“

1!
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Thay vao diéu ki¢n chuin ta cé:

1 &

iPA :Z%Pu =1

k=0 L

ﬁf’.]:"l—r

L]

>
el 4|
Bing céch nhan ¢i 11 $6 v miu s6 trong cong thidc trén véi ¢ “1a ¢6:

— I+
e e /O
== )

:i: c--aczl
!
o k!

ky hiéu: Plak) = ¢ “c*k! - 1a xdc suat mot bi€n ngdu nhién phan phéi Poisson nhan

gratri k.
i
Rk} = Z P(a.i) 1a xdce svat tich luy trong ing ta coé:
1=
P e a’ /0 PlaD)
i H e _”(Ik R(a,}?)
in k!
‘.
Plak
irds:  p =% p o l@K)
k! Rie, n)

Cac gid i xdc sual néi trén ¢6 thé 1inh dé dang khi cdc tham s6 hitu ty va n
du nho. Trong tridmg hop tong qudt ta ¢6 thé sir dung bang gid trj phan phdi
Poisson (Bang: gid tri phdn phéi Poisson),

d- Cdc chi tiéu ddnh gid hoat dong ciia hé thong.
Béi vai he théng nay cic chi tién co ban dinh gid he thong Ia:

L. Xac suat h¢ thong c6 n kenh 16i: P,

[l )
pop -2 p Pl
r L] ()! 4] . }?(CZ‘ }1)

Chi tiéu nay cho bict ty le thasi gian he théng réi hoan todn, thoi gian rdi hoin
toan (on tai & moi he thong Poisson néi riéng va cac hé ngiu nhién néi chung, dii ta
¢6 giam dén 16 thidu sé kénh phuc vu hay tang 161 da cudmg do dong yeu ciu.
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2. Xde sudt hé théng ¢6 n kénh ban (hay xdc sudt yéu cu dén he théng bt
.. o Pla.n
chot P P =—07F-= Na.n) :
n! R(er.n)

Pay ciing 12 hiéu suat 1y thuyét t6i da cua he théng. Nhu vay trong truong
hop hé ngau nhién khong c6 kha nang thi€t ké mot hé thong khai thic toan bo cong
suat ky thudt clia cac kénh.

3. Xdc sudl phuc vu (xdc sudt mot yéu cau dén h¢ théng duoc nhin phuc vu)
la:

P, =1-P=1-P,

DG cling 1a ty 1¢ cdc déi tuong dugc hé thong ti€p nhin va phuc vy, dei véi he
théng phuc vu cong cong, day 1a mot trong s6 {t cac chi tiéu quan trong nhit, voi
cung mot tiém nang k¥ thuat nhy nhau co thé chon chi tiéu nay fam muc tiéu thi€t
k& hé thong.

Sau day li mot s6 chi tiéu tinh todn ¢ mic trung binh, cic cong thifc dua trén
co s& tinh k¥ vong todn hoc cha cdc bién ngiu nhién.

4. S6 kenh ban trung binh (hay s6 yéu cau trung binh ¢6 trong he thong):

o # H ak -1 ak
N, =;kﬂ =§?Po =QZ?P0
=1 =1 . =0 .
—a(1-P)=all- Pla.n), =a.P,
R(a,n)

5 - 6 kenh rdi trung binh: N =n- N,

. N,

6 - Hé s0 ban (161): H, = SRR
n
H, =1-H,

7 - Hiéu qua chung: F

Tuy thuode cach ddnh gid loi ich va thigt hai trong qua trinh phuc vu va vigce
tan dung céng suit hé théng cling nhu cdc loai loi ich khéc ngudi ta c6 thé lap mot
chi tiéu t6ng hop danh gi4 hi¢u qua chung clia hé théng. Chéng han:

Viéc phuc vu 1 yéu cdu mang lai | loi ich {a ¢,y moi yéu c4u bi tir chdi gay
thiét hai 1 ¢,; m&i kénh réi gay Yng phi c,,: thi rong 1 don vi thi gian ¢6 thé tinh
duge chi tiéu hiéu qua chung la:
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F= AP.cp- N, cu- AP.c,.

Trén cd s& cdc chi tieu dé ta ¢6 thé chon mat hay mot vai chi ticu dé 161 v
hod he thong.

e- Phan tich va cai tién hé thong

Trong thirc t€ ngoai viéc ddnh gia hé théng phuc vu cong cong bing mot s6
chi tiéu, xuat phdt tit cdc gid tri xdc sudt co ban nhu gid tri cdc bién noi sinh clia mo
hinh, ngudi ta cdon quan tam dén sy bién dong chia cdc chi tieu dé khi cic tham s6
cha hé thang (vdi tu cdch cde bién ngoai sinh) thay déi. Trén co s phag tich cu thé
cic chi tiéu ndy ngudi 1a ¢o thé cai tién hé thong theo mot hay mot so chi tiéu chu
yé&u. Sau day 12 mot s6 phan tich cu thé va mét vai hudng cai tiéa hé thong.

1-Trudce tién 1a xem Xét van dé hiéu sudt 1y thuyét cia mot hé thong phuc vu
cong cong kiéu Ecling phu thudc vao n va ¢ nhu the nao: Hiéu sudt 1§ thuyét duoce
xem la céng sudt phuc vy t6i da cua hé thong, chi tiéu nay duge tinh theo theo cong
e p = p o Pl

n! Ria,n)

kenh va hé s6 dam nhan yéu cdu cha mdi kénh khong déi.

. Nhu vay hiéu suat 1y thuyét 12 khéng doi néu so

Xét chiéu bién thién cia P, theo n:

] " i i+l k neld 13
173 o a a n+l
Ta cé: po__ ; kU ;Z-{; k! _Z{ k'«
aco - a”-ﬂ uel aﬁ' - o it aﬁ( - n a’k
i+l
)R DA NS
(n+1}! o« n+lis K o K

T $6 ma mau s& cla phan thic trén 1a (dng cédc s6 duong. Theo luy thi
giam ddn cha o 14 thay mdi s6 hang trén ti 56 déu tong (g 16n hon hoac bang s6
hang & mau s6. Ngoai ra s6 hang bac (-1) cta o 1a 1/a >0. Vay phan thic trén 16n
hon | v6i moi n, hay khi n tang thi P, giam.

Xét chién bién thién cha P, theo o véi (o >0)

Dat o =ho (véi h >1 thi o >a)tacé:

h”all
!
Pn {0..') =L-.
i af‘_ h*
£=0 k!
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2. Xdc sudi hé thong 6 n kénh ban (hay xdc sudl yéu cdu dén heé théng bi tir

chdi P.): p=%_p- ——;Ea‘”i ‘
a.n

” nl

Day cling [a hi¢u sudt 1y thuyét t6i da cla h¢ thong. Nhu vay trong trutmg
hop hé ngau nhién khong c6 kha nang thiét ké mot hé thdng khai thic toan bo cong
sudt k¥ thuat ciia cdc kénh.

3. Xdc suat phuc vy (xdc suat mot yéu cdu dén hé théng dugc nhan phuc vu)
la:

P,=1-P=1-P,

Do ciing l1a ty 1¢ cdc ddi tugng duge hé théng tiép nhan va phuc vu, dsi vai he
thong phuc vu cong cong, day la mot trong s6 it cdce chi tieu quan trong nhat, voi
cung mot tiém nang k¥ thuat nhu nhau ¢6 thé chon chi tieu ndy 1am muc tiéu thiél
ké he thong.

Sau day 1a mot s6 chi tieu tinh todn & miic trung binh, cic cong thite dua trén
c0o & tinh k¥ vong todn hoc cla cdc bién ngdu nhién.

4. 86 kénh ban trung binh (hay s6 yéu cdu trung binh c6 trong hé théng):

n " k nel Lk
—_— [#4 [#4
Vo= LKR =2 o hma
[ = . = H
Pla,n)

= - PYy=qafl -
a(l-Fr)=«al R(a.n)

j=a.P,
5 - 56 keénh rbi trung binh: N =n-N,

6 - He 56 ban (rét); H, =+

7 - Hiéu qua chung: F

Tuy thudc cich danh gid loi ich va thié hai rong qua trinh phuc v va viée
tan dung cong sudt hé thong ciling nhu cdc toai 1gi ich khdc ngursi ta c6 thé lap mot
chi tiéu téng hgp ddnh gid hiéu qua chung ctia hé théng. Chéng han:

Viec phuc vy 1 yéu cau mang lai 1 loi ich 1a ¢,.; mdi yéu cau bj tir chéi gay
thiét hai la ¢,; méi kénh r6i gay lang phi c,,; thi trong 1 don vi thafi gian ¢6 thé tinh
duge chi tiéu hiéu gua chung 1a:
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vain>0 vik <n, ta cé h* »h*,

hh’aﬂ ;‘1”(1” a?f
! f |
Vi Ple= o Lo > o B p g
' h PR ol Zo:
k-0 kI k=1 k! kid k!

Vay khi o tang, P(a,n) tang, e 1a higu sudt 1y thuyét 1ang.

Nhu vay trong diéu kién nhu ciu én dinh, khéng ¢6 canh tranh (A khong déi)
thi gidm s& kénh hay giam nang sudt kénh s tan dung duoc cong sudt thiét bi. K&t
luan nay s¢ khong ¢6 ¥ nghia khi h¢ théng phue vy chi ton tai trong diéu kién tién
lgi 151 thicu déi véi cic yéu ciu.

2- Vin dé thu hit nhu ciu va chat lugng phuc vu: R6 rang 1a do thu hiit nho
cau duoe ddnh gig qua kha ning phuc vu cua hé théng (ngoai cde chi sd nhu gid ca,
thoi gian phue vu...). Chi tiéu ty 1¢ yéu cdu dén hé théng duge phuc vu ¢6 the xem
li thuGe do chi s& nay, Ta cé P,=1 - P, Trén quan diém thu hit yéu ciu, hanh vi
coa hé théng phuc vu o rang la nguoe chiéu véi viec tang hiéu sudt cia hé thong.
€6 1he ket hop hai chi tieu nay bing cach cho méi chi tieu | trong 6 (ddnh gid Loi
ich) hodc dat trude mot chi tiéu vit tim cich hudng chi tiéu thit hai ¢6 loi nhal cho
¢O s phuc vu,

Ham F néu rén thue chat 13 mot trong hai cdch lam nhu vay: Ta ¢6 thé bign

d6i chdt it ham F nhu sau:
F=AP.c, - N, ¢ - APc.=AP,c,, - ( n-aP, ey, - AP e,

= 2P - ne,, +aP, o, - Ae, +iP e,

=P (Ac, + he, + e - ne,, - AC

.

V6i mot he théng phuc vu ¢6 thé xem A 13 cho trude (tham s6&) van dé con fai
la nang sudt kénh vi 56 kénh (bién ngoai sinh) hodc nguoc lai s6 kénh va nang sudt
keénh cho trude (tham s3) va thay ddi (bién ngoai sinh) s& [am thay deéi chi tieu
hiéu qua nay. Bing céc cong cu dao ham va vi phan chiing ta ¢6 thé khao sat Sur
thay déi cta hiéu qui F khi ¢6 st thay doi cia cic bign ngoai sinh trong méi trudng
hap.

J- Thi du

Thi du 1: Bo phan kiém tra sin phim ciia mot co s& sin xuat ¢é 3 mdy lam
viée tr dong, nang suat cdc mdy déu 1 6 san pham mot phit. Méi san pham ra khoi
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day chuyén dén bo phan kiém tra néu gap lic ¢é may rdi sé duoc kiém tra tai mot
trong cdc mdy roi, nguoc lai san phdm nhap kho khéng qua kiém tra. Dong san
pham ra khoi day chuyén la dong Poisson dimg mat do trung binh 12 sdn phidm mot
phit. Thai gian kiém tra mot san phdm phéan phéi theo quy luat chi s6.

a- Tinh cdc chi tieu ddnh gid hoat dong ctia bg phan kiém tra.

b- Néu mudn ty 1é san pham duge kiém tra khéng nho hon 96% thi cin cé 15i
thiéu bao nhiéu may nhu vay.

c*- N&u 3 may dat ké ti€p nhau nhu 3 hé théng tir chéi ¢6 dién néi tiép thi ty
lé san phdm dugce kiém tra s€ 1ang hay giam (bai tap cho sinh vién).

Giai: Pay la mot hé thong phuc vu cong cong Eclang vdi cdc tham sa:
S kénhn = 3
Nang sudt p = 6
Dong vao mat do A = 12
o= 2
a- Cdc chi tiéu danh gid hoat dong cia hé thong

' P,= 0,157895
P.= 0.,210526
Ny = 1,578947
H,= 0.526316

b- Ta nhan thiy P> 0,04 nhu vay can tang s6 kénh sao cho P,.< 0,04 thi ty 1&
san phim duge kiém tra s& khong nhé hon 96%. Bang sau 1a cdc gid tri P,. twong
(tng v&i s6 kénh n:

n 3 4 5
Ptc 0.210526 | 0.095238 | 0.036697

Vay n =5 ty 1¢ san phdm duge kiém tra khong nhd hon 96%.

Thi du 2: D& thiél lap mot tram xir 1y tin néng ngudi ta ¢6 thé chon mot
trong hai phuong dn:

-Phuong 4n 1: 1ap dat 10 mdy, méi mdy trung binh 1 gid xt Iy duge 4 ban tin.
-Phuong 4n 2: 1dp dit 8 mdy, mdi mdy trung binh 1 gid xir 1y duoc 5 ban tin.

Tram lam viéc theo ché€ do cha hé thong Eclang, dong cdc ban tin can xir ly
la dong Poisson dimg ¢6 trung binh 30 bdn tin/gid. Hay chon phuong dn ¢é kha
nang xu ¥ tin cao hon.
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Huéng dan giai:

Goi H,1a hé thong theo phuong dn 1 va H, la h¢ théng theo phuong 4n 2. Day
14 hai hé thong phuc vy cong cong tr choi co dién, véi cdc cong thite da tinh & trén,
ta tinh cac xdc sut phuc vy cla timg hé théng:

Vdi H, 1a ¢é P, (1)=0.9005.
Vdi H, ta c6 P,(2)= 0,8701.
Vay chon phudng dn thit nhat.
Bai toan niy s& duge xét dudi dang tdng quit trong phan sau cha muc nay.
2. Hé théng Eclang ndi tiép
Trong bai nay ta s& xem xét mot cich thiét ke he thong thudng duge mo 1a nhu

mot he théng phong thit. Trén co s& phan tich, thi&t k& hé thong chiing ta s danh gia
hiéu qué chia cic thiét k& qua mot chi tiéu thong dung va ¢6 ¥ nghia thuc t&.

Gia st mot hé théng phong thi 2 tuyéh duge mo ta nhu sau:

Tuyén |

Tuyén |

Dé don gian cho qud trinh tinh todn ta gid sit mdi tuyén cé mot he thong
phong thi vdi khé ning tieu diet d6i phuong twong Ung thé hién nhu nang sudt clia
cic kénh: 11, va p, . D6i phuong ¢6 luc lugng dot nhap trung binh A don vi trong
mot don vi thai gian. Gia sir cdc dong bién ¢6 tuong tmg véi lyc lugng dot nhap
cling nhu luc lugng dot nhap bi tién diét déu Ya cdc dong Poisson dimg.

1- Hay xdc dinh ty I& don vi c6 thé dot nhap qua ca hai tuyén phong thi.
2- Néu p, khdc , nén b tri cdc tuyén phong thi nhy the nao thi hiéu qua

hon (15 1 don vi dot nhap qua ci hai tuyén thdp hon).
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Mé Rind Ité thong phuc v cong cing

Ta ¢6 thé mo td hé théng trén véi cic y&u 16 nhu sau:

Xét moét hé thong phuc vu cong cong hai kénh néi tiép, trong doé dong véu
cau dén hé¢ thong thit nhal la dong cic don vi dot nhap cla d6i phuong véi mat do
h, =A: ndng sudt phuc vy cua kénh py. Hé thong thi hai 1a hé mot kénh véi nang
Suat |, vt dong yéu cdu dén hé théng la dong cdc véu cdu bi tir choi (chua bi tién
diét) cua he thong thit nhat A,.

1- Ty 1& don vi dét nhip qua cd hai tuyén chinh 13 xdc sudl mot yéu cdu bi tir
chdi & ca hai hé thong ndi tiép ndi trén.

Ta ¢6 Ly & yéu cdu bi tir chai & he thong tha nhat 1a:

« Pla.l) 2
PAy=Zpm="00 g2 Ay
I! R(a,]) A
2I
{ "
Hay don gian hon la: P (= —‘t‘— - .
M A
g
Ta ¢6 dong yéu ciu dén hé thong thi 2 ¢6 mat do 7., = P(1) &,
A 3
Hay: Ay=—
M+ A

Tuong tu hé thong 1, voi hé théng 2 xdc suat r chéi duge tinh theo cong
thic sau:

A,
P (2y=-—"2
My + A,
S6 yéu cdu bi tir choi la:
A,
P24, =—"—-21,
T+ A,
Ty 1é yéu cau bi 1t choi la:
A, L]
P(12y=————4,—
Hs + A4, T4
& :!
Thay Py = e
My + A,
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B Ay
(1ts + A 0A, + 1)

Bing mot vai phép rit gon ta cé:

Ta co: P (12)

i}

P (1.2)= 5 5
(A+p Yy g+ 27 (u, + A)

dat 1= ap, voi ax»01a o

A

Pr((l"z) = ” b 3
(A+ap, ) p, + A{ap, + 4)

P.(1,2) 1a ham giam theo a, tic 1a khi a>1 ta c6 P,(1,2) nhd hon khi a<1.
Diéu dé twong duong vai y, > ..

Vay can dit hé théng ¢6 cong suat Ién trude va hé théng cé céng sudt nho <au.
3- Hé théng tit chéi v&i viée phan chia nang suit kénh
Trong thit k& hé théng, dac biét la hé thdng mdi ngudi ta luon phai lua chon

cac thi€t bi phuc vu. Sau day 1a xét mét $6 trudng hop thudng gap trong thigt k€ he
thong.

a- Hé thong c6 tong cong sudt khong déi va cic kénh ndng sudt nhu nhau
+ Tinde huong:
Gid sur can Jua chon cho mot hé ki€u Eclang theo mét trong hai céch:
He 1- Chon hé n kénh, nang sudt méi kénh [a . .
Heé 2- Chon hé s = n/m kénh, nang sudt méi kénh [2 mp.

Vé mat tiém nang hai hé nay c6 cong sudl t6i da nhu shau. Gia sir dong yéu

cau la dong Poisson dimg mat do A. Thoi gian phuc vy wan theo qui luat chi s6.
Lua chon chi ticu so sdnh 12 181 da ty 1¢ yéu ciu duge phuc va.
+ Phdn tich va léi gidi:

Véihé [ taco: o =AU

' a” /I
pl\;(l) = n & 1

o
Zz’c!

k=il
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V& hé 2 tacé: a* = A/my

L
P2y = 271
o k!
Ta cé:
_ o] _ _ -
_l_zﬂi,-, nin-1.2 +_n(n l,)“ﬁ - n(n ]'MJ““* L
Pk“) an an | un—._ C(n— o
Va:
T G 0 YA N S P ELE (e .
=0 _,mm L +.,, + 1L |
a n o - 2 n--2 a 11— a
RO @y, Sy %)
m m m m m
vérm 2 | ta thdy:
ok A N—Mn-2m
" %Y amenage
O'.n_k - |__In—k

So sdnh cic $6 hang c6 cling bac theo o ta thiy s6 hang trong biéu thirc (rén
khong rhé hon s6 hang 1ong ing trong bi€u thifc dudi, trong khi d6 biéu thitc trén
€6 %0 56 hang 16n hon. Vay P(2) > P.(1) néum >1.

Keét tudn nhin duge tir tinh huong nity la: Trong hai hé cé tong cong suat nhur
nthau, h¢ ¢6 s6 kénh I6n hon ¢6 xdc suat i chéi yéu cau nhd hon.

Tuy nhién, trong thuc & khi phan chia tdng cong sust ny thanh s bo phan ¢6
nang suit méi bo phan Ia mp (m=n/s) ta luén lam phat sinh cédc chi phi khdc déi vén
h¢ thong. Neu [dy chi tieu ty 1é phuc vu yeu cdu do hiéu qua phuc vy khi phan chia
nhu vay thi can tinh dén chi phi phdt sinh néi trén, Mo hinh t6i wu trong trudmg hop
nay la:

Tim m sao cho MinF(m) = C(P,.(m)) + C(n)

Trong d6 C(P,.(m)) la thiét hai do tir ché mot yéu cdu

C(m) L4 chi phi phdt sinh khi phan chia téng cong suat h¢ thong thanh m bo
phan bang nhau, thong thudng ta ddi hoi C'(m) >0.

Du6i day 1a mot thi du cho tinh hudng trén véi cdc ham C(te) va C(m) cu thé
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Gia sir ta ¢6 thé thit k&€ mot hé théng c6 tong cong suit la 20 yéu cau/l don

vi thai gian. C6 thé lua chon cdc loai cong cu phuc vu ¢6 nang suat khac nhau nhu

thé nao néu cic loai chi phf nhu sau:

Clte) = 12 + 20M(tc)

C(m) = 2m + 0,04m’

vGi M(ic)=P, A 14 sG yéu cdu bi tir chdi trong mot don vi thai gian.

C6 1hé lua chon s6 cong cu, loai céng cu phuc vy trén ¢o s& nhan xét rang

bam tong chi phi fa mot ham 16i vi nhd tinh chit nay ma xdc dinh cuc tri dia

phtrong va cfing la cuc tri toan bo.

Vi bang tinh excel ta ¢o thé 1iéh hanh tinh toan diy cdc gid tri cua ham chi

phi khi s6 kénh tang dan trong bang dudi day:

Téng cdng suit: | Dong vao Clte) C(m)
12+20/P(tc) |2m+0,04m*2
20 16 12 2
20 0.04
S0 kénh | Ning suat | Alpha P{tc) F
1 20 0.8 0.444444 156.2622
2 10 1.6 0.329857 121,727
3| 6666667 24 0268406 104.25
4 5 3.2 0.228145 093.64638
5 4 4 0.199067] 86.701
6 3.335333 4.8 0.17678 82.00948
7 2.857143 5.6 0.158998 78.83936
B 2.9 6.4 0.144394 76.76604
9 2.222222 7.2 0.132133 75.62262
10 2 § 0.121681 74.93154
1 1.818182 8.8 0.112592 74.86932
12 1.666667 9.6 0.104647 75.24696
13 1.538462 10.4 0.09762 75.99844

Vai ket qua nay, chon phuong dn chia thinh 11 bo phan ¢6 nang suat nhu nhau.
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Pé thi Tong chi phi theo s6 kénh
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b- H¢ thong néi tiép vdi viéc phdn chia céng sudt cho hai bé phéin

Chang ta di xem xét h¢ théng phong thu hai tuyén véi nang suit hai kénh
khdc nhau. Trong phan ndy chiing ta nghién ciu viéc phan chia cong suat nhu mot
bai 10dn dong, 19ng quit cla bii todn da néu,

+ Tinh huong:

Gid sl 16ng cong suit cla he thong 13 ny (mbi cong cu phuc vu ¢é nang suat
p1}. C6 the phan chia n cong cu thanh hai tuyén vai s6 lurgng khdc nhau va hai iyl
nay duoc ghép ndi ti€p nhu mot hé phong thi. Hiy xdc dinh cich phan chia sao
cho:

- Ty 1¢ yéu cau bi tir chsi nho nhit.

- T6n that do yéu cdu bj tir chdi va iang phi do kenh rdi nhéd nhat.
+ Phdn tich va loi gidi:

- Ty 1é yéu cau bi tir chdi nho nhat:

Goi mat do dong yéu cdu 1a A; n 12 6 kenh cla h¢ 1 v n, 12 s6 keénh cia he 2

(n, + n,=n); 1 la nang suat ciia médi kénh.

e . a™/n
Xdc sudt tirchdicua he 11 P (1) = —
L a
o K!
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Dong yéu cau dén he thong 2 1a AP(1)
Xde sudt tir chéi ctaa hé 2 la:
(el (1)" /ny!

& (ap, ()
2

P2}y =

Xdc suat yeu ciu bi tirchoi la: P, =P (1)P{(2)
a™ fn ! (aP (1))”l /n,!

(1»
Z ‘ Z |

A=0

Vi mdi n, >0 gid tri bi¢u thirc trén nho nhat khi n,=0 va nguoe lai véi méi 0, >0
biéu thic trén ¢é gid 1ri nhod nhat khi n,=0.
Chung ta thay rang khi n,=n hodc n,=n xic suat tir chéi i
a' in!
Z 14
Lol k!
vit chac chan day la hai trudng hop xdc Sudl tir chi cye dai. Trong hé phong thi ta
da chimg to rang néu hai hé ndi tiép cd cong suit khdc nhau thi cin dat hé cé cong
sufit 1on trude vt hé ¢6 cong sudt nho sau néu mudn xdc sudt tir cht nhd nhat. Két
ludn nay cho phép chiing ta gid thiét n, > n,> 0, nic 1a n, >n/2.
Do n hitu han nén ¢6 thé tim 1& gidi clia bai todn 6 w nguyén nay nhd so
sdnh mot ntfa 36 tridgmg hop c6 thé. Cong cu 1ap wrinh cho phép gii bai todn tuong

dor higu qua (Mot chuong trinh irén C, Puscal hay Game tuong déi don gidn cho bai

10dn nay),

Sau day ta mot thi du bang s6 vdi (ong cong suat 1a 165, nang suit mdi kénh
la 5 va dong vdo he thdng 14 150,

Vai bing tinh excel sir dung ham Poisson(x, mean, logu,) la ¢cd két qua ¢
bang sau, véi phan phai t6i wu 1a n, =26, n,.=9:
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n1|n2 Ptc(1} yc(2) Ptc{2) Ptc Tinh trang
1817 0.437842 6567636 0.064852 0.028395

19|16 0408749 61.31241 0.066794 0.027302

20|15 0380085  57.01273 0.069158 0.026286

21|14 0351903  52.78542 0.072066 0.02536

2213 0324264 48.63957 0.075683 0.024541

23|12 0.297236 44.5854 0.080235 0.023849

24 | 11 0.270895 4063428 0.08604 0.023308

25|10 0.245325) 36.7988 0.093554 0.022051

26| 9 0.220618  33.00268 0.103441 0.022821  Tei uu
278 0.196872  29.53075 " 0.116692 0.022973

28| 7 0.174191  26.12866  0.134826 0.02348§ |
29| 6 0.152684]  22.90265 0.16022 0.024464

D6 thi P,

XAC SUAT TUCHO1 MOT YEU CAU

003

0.025 M

0.02
0.015
0.
0.005

4]
18 19 20 21 22 23 24 25 26 27 28 29

s kénh
- Tén that do yéu cdu bj tir chéi va ling phi do kénh rdi nhd nhat:

Loi giai cia truomg hop nay nhan duge khi ta c6 cdc ham tén thdt do hé thong
rdi C(0) va 16n thit do yéu cdu bi tir chdi C(ic).

Ham 1dng 16n that F= [P,,(n)A +Py(n-n,) P,o(n,)JAIC0) + P (n,) AC(tc)

Luu y rang F 12 mot ham hop va nhiéu bién, chiing ta thay vé mat hinh thite
tham s& A nhr mot nhin tir tuyén tinh trong F, mac dir vay khong thé két luan diém
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cuc tiéu cha F khong phu thudc A. Nguoc lai, tdt ci cde xdc sudt 6 trong F déu [a

ham caa A.

Sau day la két qua nhan duge tir Excel d6i v6i bai todn trén khi: C(Q)= 2;

C(te)=06
n1 | Pte{1})| ye(2} | Pte(2) | Ptc | P1{0) | P2(Q) | M(1,0} | M{2,0)| M(tc) F
0 1.000 | 80.00 0.189 0.198 |1.00000 |[0.00001[0.00000|0.00013| 11.914 | 71.485
1 0.923 5538 | 0.209 | ©.193 |0.07692|0.00001|0.07692|0.00015| 11.595 | 69.722
2 0.847 | 50.82 0.222 0.188 [0.0117610.00002 | 0.02353|0.00018| 11.290 | 67.788
3 0.772 46.33 0.238 0.183 [0.00268|0.00003|0.00804|0.00023 | 11.006 | 66.031
4 0698 | 4191 0.256 0.179 [0.0008110.00004 | 0.00323|0.00032| 10.745 | 64.500
5 0.626 37.58 0.280 0.175 |0.00030(0.00007]0.00151|06.00048| 10.529 | 63.179
6 0556 | 3337 0.310 0.173 [0.00013{0.00013|0.0008C|0.00080| 10.359 ; 62,159
7 0.488 | 2928 | 0.350 0.171 |0.00007 |0.000300.00048;0.00151] 10.257 | 61.544
8 0.423 2536 | 0.404 0.171 |0.00004 | 0.00081 | 0.00032 (0.00323 | 10.245 | 61.475
g 0.360 | 2163 | 0.479 | 0.173 [0.00003|0.00268 |0.00023|0.00804| 10.354 | 62.143
10 0.302 18.12 0.587 0.177 }{0.00002|0.01176]0.00018[0.02353| 10.629 | 63.820
11 0.248 14 87 (.748 0,185 |0.00001}0.07692|0.00015|0.07692| 11.124 | 66.600
F- Ham tong ton that

74.0000

72.0000 -

70.0000

68.0000

66.0000 -

64.0000

€2.0000

£0.0000

58.0000

56.0000 -

01 2 3 4 5 6 7 8 9 101
n1

Trudmg hop b néu 1én mot 18p bai todn thiét k€ hé théng khong cd 101 giai

16ng quét nhung bl vao su thi€u hoan chinh nay ching ta ti€p can voi mot cdch lua

chon t3i wu rdi rac. Cdc cong cy lap trinh, bang tinh cho phép gidi quy€t cac bau
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todn thyc t€ ma vé mar ly thuyét c6 thé tim 1o gidi hét sitc khé khan va doi khi 1a
khong thé giai duge ma chi ¢d thé chitng 16 rang bai todn tén tai nghiém ma thoi.
Cidch lam nhu vay da phin nio cho thay tin hoc khong chi 1a cong cu tinh todn ma

trong chimg muc nhat dinh né con la céng cu i duy.
4- Hé thong phuc vu céng cong chd thuin nhat

Mot 16p cdce heé thong phuc v cong cdng khdc, cling kha phé bign, dé 1a hé
thong ¢6 chd. Ddi véi cdc hé thong nay, méi yéu cau, y thudc vio ché do tiép
nthan cua he théng phuc vu va dac diém cia cac yéu clu, ¢d thé duoe phyc vu trong
diéu kién nao d4 (thoi gian. s6 chd chey) nhung phai xép hang cho, khi h¢ thang ¢é
14t ca cdc kénh ban.

a- Mé td hé théng

He¢ théng phuc vu cong cong ¢d n kénh phuc vy, nang suit cic kénh bing
nhau va bing , dong yéu ciu dén h¢ thong la dong Poisson dimg mit do A. That
gian phuc vy mot yéu cdu cia kénh tuin theo qui ludt chi $6. Mot yéu cdu dén he
thdng gip lic ¢o it nhit mot kénh réi thi duge nhan phuc vu cho dén thoi min 1al
mot trong cdc kénh rdi do. Ngwore [ai néu tat ci cde kénh déu ban thi xép hang chd,
thoi gian va do dai hang cho khong han ché. Cdn xdc dinh céc chi tiey phén tich he
thong,

He thong nay dugc goi 13 he thdng chdr thudn nhat. Trong thuc t& 16n tai
nhiing h¢ thong nhu vay. Mat khdc ¢6 nhiéu hé thdng khong thoa miin céc diéu kién
néu tren, nhung ching ta ¢6 thé sit dung két qua phan tich hé thong nay nhu mot

x&p x{ cho nd néu mot vai dicu kién duoge thod man.
b- Qud trinh thay doi trang théi- so d6 trang thdi cia hé théng

+ Trang thdi: Ta quan 1am dén hieu qud phuc vu cla h¢ thdng vi vay dac

trimg duoc chon dé xdc dinh trang thdi [a s6 kenh ban tai moi thai diém.
Goi X,(1) 1a trang thdi he thong ¢6 k kenh ban tai thoi diém ¢ (k=0.1,2,....., n).

Xus(0) [ trang thdi he thong ¢6 n kenh ban va s yéu cdu chd tai thoi diém
t(s=1,2,......). '
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+ Sor do chuyén trang thdi

A A 3 A

A
- > S

) ._’ ———’ 1
Xn{[)‘_}»}_ Xl 2u Sk'l)ll X (O ‘k“ X (O [(k+1p Xkﬂ([}*_

}

Sy A A A y
— — — — —
(n-1yu| X0 | np | X,(1) [ np np | X ,,.(0 np

So do trén 1hiét lap weén co s@ phan tich tinh chat cva cic dong Poisson nhu
di néi O hé thong Eclang.

¢- Hé phuong trinh trang thdi va cde xdc sudl trang thai

Ap dung qui 1ic viét hé phuong trinh xdc sual trang thdi, ta ¢6 thé viét he
phuong trinh trang thdi ctia h¢ thdng nay.

Trong dé cac phuong trinh img vdi cdc trang thai tir X,(0) dén X.(t) khoéng ¢c6
gi khdc so vdi cdc hé phuong trinh trén, tir cdc trang thdi sau X(1) fa ¢d vO 50 trang
thai ¢é cau tric s¢ dé nhu nhau vi vay cdc phuong trinh cling nhy nhau,

0 =-AP+ uP,

0 =-AP,- uP,+AP+ 2uP,
Q=-AP-kuP,+x P +{k+1) pP,,,
0=-n “PII_}“PI'I + ;\'pll-l+nl’tpn+l

0=n p‘Pni-ﬁ-lPer + an+.~.-i+n”Pn+s+l

voi diéu kien chuin b Y, P, = 1.
k=l

13 H 5

o
dit a:_}_/p, () tacd: B, =?

meNx



Dit x=a/n. Thay vao diéu kién chudn ta cé:

i ff » 2

> Zp+>Zxp =1
k=0 k‘ =} n!
: |
Tir dé: Iy =——— — (3)
' @ X
E Koo Z.
Vé x= — <1 taco
4]
1 P(a0)
}—J(] - " ak L = x
@ E X Ra,n)+Plan).
i k! M l-x 1-x

R/ 1 e L I -
biéu kien — < 1 wong duong diéu kién A<ny, tifc 13 cong suat t6i da coa h¢
n

théng Ién hon mat do dong yéu cau.

Viy néu diéu kién nay khong thoa man thi hé¢ théng nhu the nao? Tir (3) ta
thay tdng thit hai cé mét nhan tir 1a vo cling 6, tuong img vdi né dé dang thay P,

phai 14 mot vo cling bé cling bic vdi

- khi s déin t61 vo han, C6 thé xem 1a P,
Zx.\
s=0
bang khong. Vi (2) ta thiy moi P,, P,.. ciing 12 vo ciing bé va ddn tdi O khi s dén
i&1 vo han, hé thong bi phd vd hoin toan. Thyc t€ diéu d6 tuong ting vdi tinh trang

mot hé phue vin ludn ¢6 "vo 56 yéu cdu chd”- mdt hé thong thyc t€ Khong thé tdn tai
nhu viy.

d- Tinh cde chi tiéu
I-Xdc suat hé thong ¢6 n kénh rdi: P=P,,

1 P(a.0)
})0 = " & o " =

Y YLy Ram+ Pa m—

o k! n! - X

v=|

2-Xdc sudt mot yéu cau dén hé théng phai ch&:P,

R‘:ZRH—? ig_‘=Pﬂa—” 1

n'l—x
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1
P(a.n)]

Ria.nm)y+ Pla.n) | g
- X

3. Xde sudl mot véu cau dén he thong dige phuc vu ngay:

P.=1-P,
= Ria.n—1
Hoace: P..= z f tor.n—1)
- Rlar.m)+ Pla.n) X
l-x

4- 86 keénh ban rung binh:

N, —ZH’ +HZP {i]ik “—l +nb, “—‘ Z;.

ALk
ar

S e e
P
asz,[k' %T[Tl_x—%
el S

5- Do dai hang chd trung binh:

i

R/[_c = z .‘ian = P“"OL—|Z, 5X°
n.

v 0 s U

xP(a.n)

(1 - x){Ra.a)+ Pla.0) )

6- Vhai gian chd trung binh:

Thoi gian chd trung binh duoge xdc dinh nhur sau:

Goi T, 1a thoi gian chd cha mot yeu cin, T, 12 bi¥n ngdu nhién xdc dinh theo
cong thifc sau:
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0 Neu s=10

T = )
v s—l Néu s3>0
Y,
Te=% 2 p
‘ ,Z:i., mp T
. np

7-Thoi gian trung binh yéu cdu har lai rong he théng

¥

,1_.“: Z & o+ IPHH :.i s ..|n 1}3”_“! =_?_"~;

o M u A A

8- Théx gian roi gitra hai lan phuc vu

Got T, 1a thési gian réi gidta hai 1dn phuc vu ctia mot kenh ta cé thé xde dinh T
theo cong thic sau:

1
BTy =Y —(n-k)P,
b= A
-l
=N —(n-k)P,
k-0 A
] - I a
:—}?Zﬂ, - - Zkf’k
A k=)

- LN |
"o, a @

_ - )]

“_!t]
IR S TV

A Rla,n~-2)
= lf]l'r-' - ;t‘

Rice.ny + Py, x
- X
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A R{c,n—1) Ria,.n—2)
- - —)u

" Rany+ Plawn) o R@sm s Pla.ny
: -X

Chung ta ¢6 (hé sir dung P, trong cong thic trén trong qud trinh tinh todn.
e-Thi du

Thi du 1: Mot thir vién c6 6 ngudi lam thu muyc séch, mdi gid mot ngudi lam
duoc trung binh 4 cudn. Trung binh mbi givy ¢6 18 cudn sich vé thy vién can lam
thu muc. Néu mot cudn sdch v gap lic co nguoi lam thu muc i thi duce lam thu
muc ngay, nguge lai phdi xEp tam vao kho chéy lam thu muc. Dung tich kho du 1én
vh gia s(r dong sdch vé 1a dong Poisson dimg, con th&t gian fam thu muc tuan theo
qui luat chi 5. 11dy tinh cdc chi tieu ddnh gid hoat dong clia (6 1am thu muyc.

Giat:

Ta xem bo phan lam thu muc 14 mét hé thong cho thudn nhat. K& qua nhén
duge tir MH4:

So kenh phuc vun =6

Nang suat mot kenh phuc vu w = 4.00

Mat do dong yeu cau y = 18.00

Cée ohi tieu danh gid hoat déng ciia 16

1- Xac suat he thong co 6 kenh roi P(0)=0.0091

2- Xac suat mot yeu can duoc phuc vu ngay Popv=0.5783

3- Xac suat mot yeu cau cho Pc= 0.42

4- So kerzh ban trung binh Nb= 4.50

5- Do dai hang cho trung binh Mc= 1.26

6- Thoi gian cho trung binh Te= 0.05

7- Thoi gian roi giua 2 lan PV Tr= 0.08

Thi du 2: Xdc dinh s6 mo to can dy trit trong kho clia Mot cd $6 san xudl
diing dé thay th¢ cho mét loai thiét b suo cho tn that trong nam 1& nhd nhat. Biét

rang hang nam cin trung binh 1095 mo 0 dé thay thé. Thoi gian cho dé mua vi

nhap kho mot mo 1o lrung binh 12 2,5 ngay (day ciing la thdi gian thay thé xong 1
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mo o lam cho ché clia moé 10 1dy ra khoi kho thite su tréng). ‘1on 1hat do thigu mot
mo 10 thay the trong mot ngity la 300 nghin déng. Gid mot mé to 13 3 triéu dong:
¢hi phi bao quan mdt mé 1o trong nam trung binh 1% theo gid mo to.

Giai: Diy thue chat 1a mot dang ctia bai todn du trit s¢ duge trinh bay trong
chuong 1. Thi du nay dua ra mot cich mo ta mot dang bai wdn dir i bing mo
hinh phuc vu cong cong. D€ mo hinh hod bai toidn trén ta xem heat dong caa kho 1i
mot he thong chés thudn nhdl véi s6 kénh (n) 1a 56 ¢hd du rir mo 165 (qui mo di i
ciin xde dinh). Tho gian phuc vu clia kenh 13 thai gian mua vi nhap kho mot mo o,
Qui tac hoat dong cla h¢ thong la: Khi ¢ mot mé o hong va trong kho ¢6 mo
thi mot mé 1 duge lay khoi kho dé thay thé vi xudi hién ché rong dé nhap tiép mo
to. Nguge lai khong €6 md 16 trong kho thi 1hiét bi nay phai ché.

D¢ giai bai todn 161 vu kinh 1€ néi trén véi mé hinh phuc vu cong ¢ong ta cin
xace dinh hat chi tieu cho méi moé hinh ¢6 k kénh d6 la: thisi gian cho trung binh
(P}, do dai hang cho trung binh (M, ) va thoi gian rdi trung binh giita hai ldn phuc
vu (T,).

Cac tham s6 cua bai todn nhu sau:

Cuong do dong yéu cau (ngay): 1095/365 =3.

Thot gian phuc vu trung binh: 2.5

Tacoa=3 2,5=75.

VGi modi s6 k ta tinh 160 that theo cong thic:

TC (k. o) = 300T.M, + kT, 0,01. 3000.

Nhu da chi ra & rén ta phai bat ddu trk > .

Bang tinh todn sau day cho 1o giai cta bai todn:

k Mc Te Tr TC
8 12.11 4.04 0.17 14718.12
9 2.25 0.85 0.5 708.75
10 0.92 0.31 0.83 334.56
11 0.38 0.13 1.17 400.52
|12 0.16 0.05 1.5 542 .4
13 0.07 0.02 1.83 714.12
14 0.03 0.01 2.17 911.49

Nhu vay can du orir 10 mé to ( n=10).
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5. Hé théng chd voi dé dai hang chd han ché va théi gian chdo
khong han ché

Trong thue 1€, tinh hudng phé bién [h do dai hiing ches vt ca thoi gian chd déu
han ché, tuy vay néu do dai hang chd han ché thi cling ¢é thé xem thoi gian chd coa
mot véu cidu hau nhu la han ché. Pe don gian cho viée nghién ciu, ta s€ xem xét
mo hinh phuc vu cong cong. v6i do dai hang chd hun ¢hé hay con goi la hé thong
cho v6i dé dai hang cho han ché.

a- Mo ta hé thing

Mot hé thong phuc vu cong céng ¢é n kénh phuc vu, nang suét cac keénh
bang nhau va bang p, dong yéu cau dén h¢ théng 1a dong Podt xong dimg mat do A.
Thoi gian phuc vu | yéu ciu clia kénh tuan theo qui lut chi s6. Mot yéu cdu dén hé
thong gap lic ¢6 it nhat | kénh rdi thi duge nhian phue vy cho dén thoa man i |
irong cdc kénh rdi dé. Nguge lai néu tal ca cde kénh déu ban thi xép hang cha, s6
yeu cdu chd i da la m. Trudng hop did ¢6 m yéu cau chd, mot yéu cdu dén hé
thong s¢ bi tit choi. Can xdc dinh cdce chi tiéu phan tich hé thdng.

b- Qud trinh thay doi trang théi va so dé trang thdi cia hé thong
+ Frang tudi

Ta quan 1am dén hicu qua phuc vu cla hé thang vi vay dac trumg duge chon
d¢ xde dinh trang thii la s6 kenh ban tai méi thai diém.

Goi X, (1) 1a trang thai hé théng ¢ k kénh ban tai thoi diem 1 (k=0,1.2,.......n).

X,..(1) 1a trang thdi he thdng ¢é n kénh ban va s yéu cdu chd ta1 thai diém
tis=12.....m.

+ S de chiven trang thai

Ao, A, A, Y A,
X0 B X2 (k-1 ] X0 kp X0 | (k) p
o p— g ——— .+
A A A Y
e e » L
Xk-rl([} (n'l) I‘l Xn-i{l) n“ Xn(t) Ilj.L X l1'l|([)
-+ 4 —— - ot
A Lo, LA Ay
np | X, (0| nu fp LX L S T X rlt)
i - +— —»
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So dé trén thiét 1ap rén cd s& phan tich tinh chat cla cde dong Poisson nhir
i ndi ¢ hé thong Eclang.
¢- Hé phuong trinh trang thdi va cde xdc suat trang thai

0 =-AP+ 1P,

0 =-4P - uP,+iP,+ 2P,

(1
O=-AP-kpP+3 Py +(k+1) pl

O=-n uP,-AP, + 2P, ,+npbP

n+1

O=-n F""Pnh"';\-pnﬂ + ?"P|11—~-J+np'Pn

+nr ]

{)=- n IJ-P;nm + 1«Pmm-l

véi didu kien chudn l: ), P, =1,
k=0
datc = Ay, wr (1) tacod:

I‘. " )
a oo
P=Sh oo =Sl @
k! ntn '
. . a H
Néu a/n =1 thi P, — P, =r, (3
n'

Bat x= a/n . Thay viio diéu kién chuan ta oé:

%a* a” &
-Khix = 1: PU(/_J_,JFTZX )=1
i K Lo
l
e
7 (Z g " Ht .
+ - Z X
oo k! nto
_ I
- ] a K o " (I xm)
=, k! n! 1 - x

102



Ple )

Hay: P, =—
Ria.m)+ Pl

x{(l-—x" )
—x
Plee))
R(or._;r) + P(a.}?)};

-Khi x =1 thi o=

d- Cdc chi tiéu danh gid hoat dong cua he thong
1-Xdc snat hé thoug ¢6 n kénh roilP =P,

2-Xdce suat mot yeu cau dén he thang phai chanP,

no | o=t
B
P" - Z Pn-a—.\' = ' X P{]
=1 1. =1
Pla.n) (1-x")

Rice.n) + Plee,mx |

khi x =] P=mP,

3- Xdc sudt mot yéu cau bi tir choi: Py,

r

(4
r.=r,., =—x"P,
nt
e,
khi x # | Poo ) o
(1—x")

Riax.m)+ Ma.n)x
- X

ki-li X :] [)IL': l_-’n'i'il'l'l‘:l:,ll'

4- Nic sudt mot yéu cau dén hé thong duge phuc vu ngay:

pnp\'z 1 _PI\"pu:'
3- 83 kénh ban trung binh:
_ + i " ]
N b= z kpa + nz Pi.r+.s :Z kPk + nz F:Hs
k-0 5= k=1 51

(4)
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aR{c.n-1)+ nP((x.n)] X (1-=x")

Khi x # | Ny =- —X

Ricr.my+ Plany  (1-x")
1 —x

) — aR(a.n—1)+nmPla.n)
Khl X =1 :'\‘" r = .
Ria.n)+ Pla.n)ym

6- Do dai hing cho trung binh:

Khix #1

o

P(a.n)z sx°
M = Z sP,.. = = —
X

=l R[a.;3)+ P(a,n),\‘ ]
z §xX :xz.\').‘ I
=1l |
trong do: ;m_] )
b Y
= y- A=l
o
X m =1
= ~(m=1)x" —mx +1]
(I-x)
X " w=1
Pla.n) c = x " e T+ ]
W = (I-x)
Nhur vay: < 1 -x"
Ria.n)+ Pla.n)x
| —x
—_— m(m+1
Khi x =1 M. =F, (n; :

7- Thi gian chd trung binh cha mot yéu chuw:

Thdi gian chd clia mdl yeu cau duge xdc dinh bang khoang thoi glan he¢
thong giai phong méi yéu cau vi 6 yéu ciu chd hign ¢d. Vi vily néu goi thoi gian
chor 12 T, thi T.=0 khi hé théng con kénh 1oi; khi ¢ s yeu ciu chd thi thdi gian cho
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cla mdi yéu cau trung binh sé 1a s/nyt, vi vay ¢6 thé tinh thin gian cho trung binh
nhir sau;
Goi T, [a thin gian chd clia mot yéu ciu, T, 1A bién ngdu nhién xdc dinh theo

cong thie sau:

] Néu s=0
lo= si Néu s=>0
n
Khi x=1:
? _ m _\—P
‘ .-Z=n n it an
—  Mec
7. =—
nuy
Pla.n) * [ = Dx™ - mx™ 1]
_ 1 (1 - x)’
np - m
R{a.n)+ Pla,n)x
l-x
Pl ™
Khi x=1: Tc. = -—l-—

np Rio,ny+ Pla,nym

8- Thai gian trung binh yéu cau hru lai trong hé thong

m Hr

T = ZS+1P = .s'+lP |:£€—
s -t n;{ LIS | — /4“. L] /1

0- Thoi gian rdi gitfa hai lan phuc vu:

Tuomg ty nhu hé chd thudn nhat, goi T, 1a thai gian roi giifa hai lan phuc vu
cha mot kénh ta c6 thé xdc dinh T, theo cong thifc sau:

0 Neéu >0
T =

v

(n—k)% Néu k<n



E(T) = zi.[n - kb
L_n /‘n.
ol ]
= --(n—-K)P,
i-n A
l -1 ‘l nol
=— ”Z P, -;—Zkﬂ_
& =0 RN (]
:f-])m” _l“ ] k_afh_ )U
A = k!
7 agl o'
= - P.\-, _— R 3
A ! ; k=1 (k _]
A R -2
Khi x#1: BT =2 P, - il——" Ria.n )l— -
" Ria.m+ Plu n}x(l )
__x‘
4 Ranm-b o Renmd
x(1-x" x(1—a"
" R(a.n)+ P((r,n)-’c( <) R(a.n) + P{a. n) )
- -x
; _ _2
Khix=l:  E(T)= A _R(a n |) — Rlae.n— 2)
n Ric.nm)+ P(a nym R(a )+ P(a n)m
e- Thidu

Mot tram dang kiém xe mdy ¢
xe/ngay. Dong xe dén tram i

gian dang kiém | xe wan theo qui ludt

thi dyoc nhan ngay ta1 mot 16 roi nguge lai pha

cac chi téu phan tich hoat dong cuatr
Giai:
S6 kénh phuc vun =2
Nang sudt mot kénh p =06

Mat do dong vao A = 10
Sg chd cho toi dam = 10
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a dong Podt xong dimg lrung binh 10 xe/nga

62 16 tam viée doc 1ap. nang sudt moi o 6
ay. Tho
chi s¢. Mot xe dén tram néu gap hiic ¢4 10 1o
A ¢hd néu s6 xe chd chia qud 9. Tinh

am trén nhu mot he thong phuc vu.



o = 2/ =1.6600667

a/n =0.833333

Cic chi riéu danh gic hoat dong cita tram

{-Xdc sudt tram 6 2 kénh rdi la P,=0.101231

- Xdc sudt | yéu cdu phai cha la P, =(,707344

3. Xdc sudt tir chdi | yeu cdu P, =0,022707

4- Xdc suat 1 yéu cdu duge phuce vu ngay P, =0.2699438

5. $6 kénh ban trung binh N, =1,628821

6- D0 dai hang chd trung binh: M, =2.401353

7- Thoi gian trung binh trong hé théng T, =0,162882

8- Thesi gian 16i trung binh giita hai {an phuc vu ciakénh T, =0),03798
6- Mé hinh xac dinh s6 ché chd t6i wu cho mot hé chd voi thoi
gian cho khong han ché va sé ché chd han ché

+ Xde sudt v choi gidm theo 6 ¢cho cho (m)

Trude khi khio sdt p bai todn nay ching ta chimg minh ménh dé sau:

Vigi heé cho vai thoi gian ché khong han ché khi s6 ché che tang thi xdc sudt

tir chei mor véu cdu giam.

Thay vay theo cong thitc tinh P, khi x # |

Pla,
. Pm: (an) 1 ” 'r "
R(ax.n)+ Pla,n)x ( ; x__)
ap " Pla,myn x(Rla ny+ Pla.n) XUI -t -]) - Pla.m)x"(Pla.n) I“x (-x"¥nx
T _ - X - X -
o [R(a,n) + Pla,m) r(l}—x }l:
-x

Vigt lai biéu thife trén dudi dang:
aP,  TS(m)
om  MS(m)
ta thdy MS(m) >0 véi moi m d&u cha phan thite 1a ddu cta TS(m).
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Ta co:

TSGim=

X" Ploon (Rl + Pla. n}l-(- -1-—\ ——}-] — Plex.m)x” P{(z‘n}l—-\--—(—,\"" FRIERY
- X -X

"_'_P(]ﬁ"ﬂni“\,( .l ~x) + Plan)x(1—x") + Pla.)x ™'
— X

ru !p I
_XT PN by - Rl x4 Plam]

A’” P((x ml ln\

1 | R{c.ny— R{exn - x|
- X

Vi

"Pla.n Inx .
@ ] 'Y« 0 v6i mot x >0, ta xét dau cua A= [Rice.mn) — R{a.n - [BRS!

l—x

Vaix = 1 dé thay A =0,
o 1 =

of

K&t trudng hop x> 1, thay x=a/n ta O A= Z—-f
k! nim k!

LRl

Lay dao ham clia A theo o 1a o

M ke 18 et GHkebal 16 b

sa S K Eh..:_., Y BT oA 3
’.}" i | k 4‘1 ] l
el (kx LA 3> 0, vi k<n-1 hayk+i=n
Jut i k! k+1 n

Nhu vay A la ham ting theo o. tal o=t 1A (x=1) ta thiy A >0, diéu d6 cho

phép két ludn A duong v mot x>0,

. . P(a’ h)
Khix=lth £, =—
Riee. H) + P((x n)m

. dé thay P, cing giam theo m.

Taém Jai cho mol X duong khic | ta ¢6 P, 1achivn giam theo m. (dpcm)
+ Bai todn xdc dinh $6 chd chd (01 1

Trong cdc bai todn thue 1€ khi ting s6 chd ¢hd to1 da pha sinfi mot chi phi

mio dé nhir mot haun tang cia m. Hun ch& niy doi hdi xic dmh & chd chd sao cho
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tong 160 that phu thudge m nho nhat. Hoan toan tuong tng vdl ¢dc bai toan di néu
chting ta ¢6 thé gia st rang ty 1¢ hay $0 véu cdu bi ir ¢hoi gy nén mot loai that
thi¢t duoe xde dinh bon him Cam); vige wo thém chd chir gay nén that thiét C(m)
bao gom ca chii phi vat chat co dinh va chi phi Tui yéu cau cho, vi khi cac tham 50

khdc khong doi thi m tang s€ lam tang thési glan chd coa ede yéu cau.

Trong truémg hop don gian nay ching ta im m sao cho ham ong 1on that

Fomy=Ctm) + C(m) cue tidu.

Tuy thuoe cde him chi phi (ton thil) mi so chd chdr ¢6 thé 1a mot & duoug
hitu han: bing khong hay vo han. Tuong tmg véi cdc trudng hop nhu vay ta ¢6 th¢
Iua chon hé tir chai, hé chdr hin cheé hay he chis thuan nhat. Thi du sau s& mo 1 Ciac

tinh huéng nhur vay.

Thi du : Xét he phue vu cong cong ¢6 20 kénh phuce vy, nang sudl cac kénh
bing nhau vi bang 4 yéu cdu/gid. Dong yeéu ciu dén he thong la dong Poisson dimg

mit do 60 yéu cau/giv.

Nén 16 chiic he nay 13 he khong ché hay chd, néu 1a he chd thy nén ¢d bao

nhién chd chiy T i da, trong cac trudng hop sau:

a- Ton that do 1 choi mot yeu ciu 1a 14 don vi tien t&; Chi phi do 16 chuc
¢hd chir v chi phi cho yéu cdu chd la: Cami= 0.4m +0.5McTe, trong do m la 50
¢hd chd 181 da Me, Te la do dai hang chd trung binh va thdi gian chd trung binh.

b- Véi cde diéu kien trén vi Com=25 + 2m - 0.02m’ + L.S5SMcTe -
0.05(Mc'Tey

a- Ta ¢6 thé tom tat cac dir kién nhu sau;

Nhu trén di chimg minh P, 1a hiun giam theo m, nhung P >0 v moi m=>0
vi vay P, phai 12 ham gidm cham din. Trong khi v6i ham C(m) nhu trén khi mtang
ham s6 nay ting nhanh din. F thyc ¢hat 1d mot ham 16i nén néu (on tai cye tri dia
phuong thi 46 1a cuc tri toan bo. Loi dyng tinh chat nay 1a ¢6 thé tim gid tri m rén
bang tinh mot cich don gian. Cu the 1 ta tang m cho dén khi tim duge m* thoa
min Fim*-D>Fim#*) viy Fim#+ 1) >F(m*) thi m* 13 101 giai coa bai toan.

Vi Excel ta nhan duge o1 giai
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[{(1-x*m)i(1- ! " ]
m [ x*m x} Ptc Pc Mc Tc Cc(m) ! Cte{m) F

{0 | 1.0000 0.0000 0.0456 | 0.0000 | 0.0000 | 0.0000 | 0.0000 382983 | 38.2983
1 0.7500 1.0000 0.0331 | 0.0441 | 0.0000 | 0.0000 | 0.4000 27.7740 28.1?40_
2 1 05625 1.7500 0.0242 | 0.0753 | 0.0323 | 0.00685 | 0.8001 203264 | 21,1265
3 | 04219 23125 0.0178 ! 00977 | 0.0792 | 0.0158 | 1.2008 14.9731 16.1737
4 | 0.3154 27344 0.0132 | 0.1140 | 0.1309 | 0.0282 | 1.6017 11.0817 12.5834_
5 | 0.2373 3.0508 0.0088 | 0.1260 | 0.1819 | 0.0364 | 2.0033 82298 ‘10.2331_
6 | 01780 3.2881 0.0073 | 0.1348 | 0.2292 | 0.0458 | 2.4053 6.1273 | 8.5326 |
7

8

g

0.1335 3.4661 0.0054 | 0.1413 | 02715 | 0.0543 2.8074 | 45705 | 7.3779
0.1001 3.5995 0.0041 | 0.1481 0.3083 | 0.0617 | 3.2095 | 3.4139 6.6235
0.0751 36897 0.0030 | 0.1497
10 | 0.0563 3.7747 0.0023 | 0.1524

0.3398 | 0.0680 | 3.6115 | 2.5527 G.1642
0.3663 | 0.0733 | 4.0134 | 19102 5.9236

111 0.0422 38311 0.0017 | 0.1544 | 0.3884 | 0.0777 4.4151 | 1.4302 | 58453

| .
[ 12 | 0.0317 38733 0.0013 | 01558 ‘ 0.4066 | 0.0813 | 48165 | 1.0713 | 58878

Trung binh dong yeu cau: Lamda=60; S6 kenh: n= 20: Nang suét kénh:
Muy=4;

C(te) =14%lamda*Prc: C(m) =0.4*m+0.5McTe

Nén chon h¢ ches véi $6 chd chdr 16i da 1A m=11.

Céch lam tren day 4p dung duoc cho 16p ham C.(m) tang, 16i theo m.

b- Vi diéu kién trong cau nay 1a thdy F gidm khi m tang tir O dén 6, sau d6 F

tang dén cuc dai khi m= 50 v gidm ddn khi m tiép tuc tang (c6 thé chimg 16 ring
ham F bién ddi nhu vay theo m). Loi giai la:

- Néu khong thé s6 chéd cho qud 90 thi chon hé ch& véi m=6

- Néu ¢6 the ting s6 chd chdy m 90 thi 6 thé chon 110 ¢hd chd (coi nhur vo
hz;:m_]. Phin tinh todn cu thé danh cho sinh vién thu mot baj tap thuc hanh.
7- Hé thong phuc vy phin doan

Thuc 1€ tén tai nhimg he théng phan giai doan rong phuc vu, cé thé mo 14
don gidn nh sau:

Dong yéu ciu Pong yéu cdu Dong phuc vu
—— ™ Céng doan 1 T ® Céngdoan2 }—""
! (hé 1) ! {hé 2)
! =dong phuc vu!
-------- > BREEREEESS 4
Y&u cau bi iir choi Yéu cdu bi tir choi
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Mdi cong doan trong tmg mot hé phuc vu cong cong, nhu vay ching ta co
thé xem X&t cac trudng hop két hgp Khde nhan ¢l hat loai hé théng (Hai hé tir chol:
He L tir chéi, he 2 cho..... ), Mot yéu cdu duge thoa mian néu nhu duge phuc vu
xong & ca hai giai doun theo tha tr ndi trén. )

Sau day ching ta xél trumg vat hop don gian nhung ¢6 kha niang tong quit
hod (it nhat 13 cach tiép can) cho cic trudmg hop khac.

a- Hé 1- tir choi ¢d dién, hé 2 - cho

Gid sirhé 1 13 hé Eclang voi cde tham so 0, Jop . ki higw Eydng 2y p). HE 2
13 he chi v 50 yéu cau chey 161 da 1d m (m - hitu han hodc vo han), ky hiéu:
T[540, . My, m). VO cach t6 chite néi wén thi dong vao cia hé 2 chinh la dong phuc
vu ¢ he 1.

Qud trinh xde dinh cde chi tiéu chii véu
- V§i he 1: Cac yeu chu duoe phuc vi xong lap thanh mot dong bién ¢& ngau
nhien Poisson ¢6 trung binh 1a 2 P, (1) xdce diph theo cong thite sau:

o =x,PD

|\\

=, (1-P.(1)
allll

!

T n!

n..[ (lk] ]

2

k=1t

- Vdi hé 2: Trén co sa dong vao A, duge Xac dinh nhu trén 1a co thé tinh tat
ca cdc i teu doi vor hé 2.
- Vi tohn bo hé théng, cde chi tiéu chung cdn quan 1@m ¢é the tinh todn nhur sau:
+ Ty 1¢ yéu cdu bi tir chon:
AP M+ A,P (D) A,
= 2o p D+ =P (2).
A A

l)

+ 86 kénh ban trung binh ¢la cdc he.
+ S6 yeu cdu chy v thoi glan chd trung binh.

+ Hiéu qua chung.
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Hicu qud chung va bar todn 167 wu
( &

Chiing ta c6 thé gid sir ring ning luc cha ¢d s@ phuc vu 1a ¢6 han. Nhu vay
viée thiét 1ap so kenh phuc vu cho méi hé 16l trén ¢6 thé dac wung bai mot duomg

dong mutc nhu saw:

bPutmg dong mic nay co thé sinh tr mot ham 16ng c¢hi phi khong doi co
dang: G=G(n,, n,) xdc dinh vGi n,, 0, nguyén duong, tai muc G VA G=Gytaco
mot tap cidc cap ¢o tha e Ny={(n,, n,}

Ching ta ¢6 thé thiét lap mot ham hiéu qua chung F phu thuge cdc ty 1& vai
cdc chi phi tuong ting hinh thanh tir he thong trén khi cho (n,. n,) nhan cdc gia tri
wrén N, Thue 1€ ¢o thé chon mot hinh chit nhat bao N,, trong R? va lién tuc hod ham
F. nhung di¢u do ¢o thé dan d&n nhimg yéu cdu k§ thuat phic tap. Thong thutng

nguol ta gidi trye ép b todn cuc tr1 ham F uén N, nho cde cong cu tinh 1odn.

Thi du: Mot ¢d s@ sin xudt san pham A vdi s6 san pham tnmg binh sau dira
tir may kiém tra 14 20 san pham phit. Bo phan ti€p nhan va déng goi 1am hai giai
foun:

_ Giai doan 1: Dan nhdn méc tu dong hoat dong nhur mot hé Eclang 4 kénh (4
mdy). nang suat mdi kénh 5 san pham/phut.

- Giai doan 2: Déng g6i san pham véi 10 nhdn vién, nang suat mdi nhan vién
2 san pham/phiit. Céc san phim da ddn nhin s& duge dong 261 100%.

a- Hay xdc dinh qui mo cba kho chd dong 61 sao cho 99% 0 san pham chd
dong g6i "c6 chd" (Hau nhu chic chin khong cé san pham da dén nhén khong duge
dong gon).

b- Vi qui mo kho chd & giai doan 2 13 m {bl- m dit lén; b2- m=10). Viéc lya

chon s6 thiét bj dan nhan tu dong (n,} vd nhan vién dong gdi (n,). c6 chi phi xdc

dinh theo cang thiic sau:
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Gin,, n.) = 14n, + 2n,
Tong chi phi cho khoiin niy t6i da la: G,= 200 don vi tién 1¢.

Xdc dinh n, vi n, sao cho tong t6n that do phdi ddn nhin thi cong cho cdc
san pham bi tir chdi & giai doan | va bdo qudn san pham chua duoc déng g6i & giai
doan 2 nho nhét. Biét rang tén that do ddn nhin thi cong la 1 don vi tién té, déng
g6i thu cong cho méi san pham 14 3 don vi tién té va bio quin trong mdi phiit | sin
pham 14 0,5 don vi tién 1&.

(iai: Day 1a mot bai todn duge thi€l 1ap & hai cdp khdc nhau thé hien trong
C&U a vi cdu b, Yéu cau & cau a thue chat 1a mot bai todn déi véi hé chd han ché, cé
bo sung dic trimg néi ti€p clia mot hé tir chdi ¢6 dién 1a thay déi ddng vio cla he
ché han ché duge mo 1a & giai doan 2.

a- Chiing ta bi€t rang khi m tang 1y 1¢ yéu cdu khong duge phuc vu ngay va
duge cho tang. vi viy méot cdch dun gian nhat ching ta tang m sao cho ty 1é yéu ciu
can chd duge chd qud 99%.

Trudce hét ta tinh dong yéu cdu cho hé 2:

=P (1) h=k,(1- P(1))= 13,78641.

Ta c6 bang tinh todn ty 1& yéu ciu c6 chd chd trong giai doan 2 nhu sau

A= 13.78641

My =2

nz - 10
m Ptc Pc Pc;(Pc‘-Ptc)
5 0.010177 | 0.055212 | 0.84436559
6 0.006966 | 0.057967 | 0.89271803
7 0.004779 | 0.059844 | 0.92604835
8 0.003283 | 0.061128 | 0.94902362
9 0.002258 | 0.062007 | 0.96486094
10 0.001554 | 0.062611 | 0.97577793
11 0.00107 | 0.063027 | 0.98330323
12 0.000737 | 0.063313 | 0.98849058
13 0.000508 | 0.063509 | 0.99206632

Tit bang trén 1a ¢d m=13.
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b- Vi G, =200 tap N, cé 1hé liét ké nhu sau:

n1 : n2 n1i n2 |
1 93 8 44
2 86 9 37
3 79 10 30
4 72 11 23
5 65 12 6
6 . 58 E
LA -] 14 2

V@i méi cap n,, n, twong Umg ta cé gid tri ham F duge tinh nhu sau:
F= 3, P (1+3) + 32,P (2} + 0.5T(2IM (2)
trong d6: P(1), P.(2) 12 cdc xdc sudt rir chdi ciia hai hé; T.(2) v M(2) la thai gian

chéy v do dii hang chd & hé 2.

+ bl- Vi m di 1én 1a <6 theé coi P(2) bang 0 va tinh cdc chi tiéu hé 2 nhu hé
cha thudn nhat.

K&t qua tinh duwoe nhur sau:

L n2 | Ptc(1) | lamda2 | x Mc(2) | Te(2) F

[ 1 93 0.8 4 |0021505|2.6E-119 | 1.4E-121] 640 |
2 86 |0.615385]7.692308]0.044723 | 8.87E-84  5.16E-86 |492.3077

3 79 |0.450704]10.98592|0.069531 | 1.03E-62 | 6.51E-65 | 360.5634 |
4 72 | 031068 [13.78641]0.095739 4 51E-48 | 3.13E-50 | 248.5437
5 65  |0.199067 |16.01866| 012322 | 3 5£-37 | 2.69E-39 1592535

L6 58 [0.117162|17.6567510.152213 | 9.59E-29 | 8.26E-31 |93.72998
7 51 |0.062749]18.74502|0.183775| 5.55E-22 | 5.44E-24 | 50.19915
8 a4 | 0.03042 [ 19.3916 [0.220350| 2 16€-16 | 2 45E-18 | 24.33605
9 37 | 0.01334 [19.73321|0.266665 | 1.14E-11 | 1.54E-13 | 10.67174]

| 10 30 |0.005308]19.8938510.331564  1.14E-07 | 1.9E-09 |4 246039
11 23 10.001926/19.96147 |0.433945|0.000232 | 5.04E-06 | 1.54104
12 16 |0.000642|19.98717 |0.6245990.0779960.002437 | 0.513445
13 o [0.000197]19.996051.110892
14 2 [5.64£-05]19 99887 |4.995718

Ham F dat cue tiéu tat (n1=12, n2=16), véin, 16n hon 12 ta cd x>1 vi vay hé
2 la he thudn nhat thi khaw déng g6i coi nhu bi phd huy do s6 yéu cdu cho tang vo
han.

+ b2- Vai m=10ta ¢4 két qua sau:
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F
14E-121 | 640
5.16E-86 492.@4

360.5634 |
248 5437
150,255 |
93.72998

2.5E-134
5.79E-96

26E-119
8.87E-84

86 ‘0_615@_ 7692308 | 0.044723
t_ 79 | 0.450704 | 10,98592 | 0069531

4 | 72 | 031068 | 1378641 | 0096739 | 451E-48

5 | 65 0.199067’{716.012@ 0.12322

6 | 58 0.117162 17.656?5_1_0&&;5

7 | 51 | 0062749 18.74502_| 0183775 | 884E-29 5.56E-22 | 544E-24 | 5019915 |
o Tas | ooosz | 1909t | 020080 | 101622 | 216616 | 245610 | 2435608 |
o |57 [ ootaa | 1973321 | 0266665 | 41717 | 11461 | 154E13 | J0GTIIA

0.005308

19.80385 Eﬁ%li‘?&ﬁi’*_ﬂ_ﬁm _19E09 | 4246039
0.001826 8

19.96147 | 0.433945 | 406E-08 0.000231 | 5.03E-06 | 1.541042
0.000642 | 19.98717 | 0.624599 | 0.000194 0.088955 | 0.00278 | 0525085
0.000197 | 19.99605 | 1.110892 | 0.126253 | 4.027241 0.223736 | 8.302086

564E-05 | 19.99887 | 4.999718 | 0.799989 | 1.750095 0.437524 | 4842459

14 | 2

K&t qua trén cho thay phuong 4n trong trudmg hop bl ciing la phuong dn cé I!
cuce tiéu.
b- Hai hé cho thudn nhat

Gid st hai hé déu 1a cac hé cha thudn nhat TG00 10): Es(ahe, 1)

Ta c6 A=A va hy =NW(1). 1y

Cic bude phan tich mo hinh cling nhy lya chon cdc phuong dn thiét k¢ hoan
toan nhu trong trung hop hé 1 13 he tir choi va he 2 1a hé chdt. Tuy nhién chi ¥
rang v heé cho thudn nhat N,=a, vi vay viéc tinh dong yéu cdu cho he¢ 2 don gian
hon. Diém chi ¥ & day 1a ching ta chi chon dugc (n,, ny) sao cho X, vi x, cling nho
hon 1. Céc chi phi phét sinh d6i v6i hé thong loai nay thuong dugc quan tam 1 Chi
phi do yéu ciu phai cha & ca hai giai doan, chi phi trang bi kénh phuc vu cho ting
giai doan. C6 the thict lap ham chi phi nh sau:

F= M(DTADHCD + MA2)TL2)CA2)

vai didu kien : G{n,, ny) < G,
trong dé: M), T.0), Ci) 1a do dai hang cha, thiri gian chd va chi phi cho véu ciu
chér trong mot don vi thoi gian cua giai doan 1 (1=1.2).

Thi du: Xét hé thong phuc vu hai giai doan véi dong yeu ciu Poisson dimg

trung binh 50 yéu cau/gio. Mbi kénh & gial doan 1 €6 nang sudl 10 yeu cau/gids can
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trang bi vdi chi phi trong ing 13 24 (don vi tién t¢), & giai doan 2 1a 30 yéu cau/gid,
cdn trang bi vai chi phi tuong ing la 40 (DVTT), tdng ngudn vén cho trang bj 161 da
la 450 (DVTT). Chi phi cho mdi yéu cau cher trong mot git ¢ cic giai doan ldn luot
la 100 va 150 {DVTT).

Bang tinh 10dn sau cho phép chon phuong 4n chi phi cue tiéu véi han ché
ngudn von G,=450.

‘Trong bang ta chi tinh n, sao cho x, <1 vi n, sao cho x,<1l. Vai diéu kién

nay ta cd 10 ¢ap (n,, n,) ducgc tinh chi tict trong bang.

K&t qua cue tiéu ham F cho thay can chon n,= 10 va n,=5. Vé mat 1y thuyct
chiing ta ¢6 thé chimg to ring véi méi n, ham F ¢6 gid tri nho nhai khi n, l6n nhat
6 thé, vi vay cd thé riit gon viece tinh todn & bang sau néu chiing ta thay khéi luong

tinth 1odn qu4 16n.

Mo X [N M) | T e x M | T [
5 1 5 8
6 |0.83333 5 0.16198 | 0.0027 7 0.2381 | 0.00055 | 2.6E-06 | 0.04373
7 1 0.71429 5 0.22481 | 0.00321 7 0.2381 | 0.00055 | 2.6E-06 0.0722
i 0.625 5 01701 | 0.00213| 6 {0.27778 0.002%9 ;| 1.7E-05 | 0.03618
9 | 0.55556 5 0.08516 | 0.00095 | 5 |0.33333 0.01495 | 1E-04 | ¢.00828 I
10 0.5 5 0.03425 1000034 | 5 |0.33333 0.01455 | 1E-04 0.0014 |
11 | 0.45455 5 0.01237 | 0.00011) 4 |0 41667 0.0676 | 0.00056 | 0.00585
12 | 0.41667 5 0.00418 [ 3.5E-05 | 4 |0.41667 0.0676 | 0.00056 | D.00573
13 | 0.38462 5 0.00134 | 1E-05 3 [0.55556 | 0.2235 | 0.00248 0.08325
14 | 0.35714 ) 000041 | 28E-06 | 2 |0.83333/0. 16401 | 0.00273 | 0.06725
151 0.33333 5 0.00012 | 79E-07 | 2 | 0.83333 0.16401 | 0.00273 | 0.06725
16 | 0.3125 5 3.2E-05 | ZE-07 1 1.66667 L
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IV- MOT SO HE THONG PHUC VU CONG CONG POISSON KHONG
DUNG

Tinh dimg cha hé théng duoc néu trong phan 1 can cit vao tinh chét cua cic
dong bign ¢6 tic dong dén sy ton tai, van dong clha h¢ thong. Trong hau hél cdc
truong hgp, véi cac he phuc vu cong cong trong thyc 1&, chiing ta c6 thé thong qua
phén tich cdc ddong bién ¢d thict 1ap cdc hé dimg cd tinh chu k¥ va gidi cac bai toan
dimg tuong (mg. Ngoai ra cdc hé khong dimg con thé hién bdi sy bién dong cla
timg y&u t6 theo nhimg chi tiéu ddu ra clia chinh h¢ phuc vu. Mot trong nhitg vén
dé cin quan tam la su bién dong cua dong yéu ciu dén hé thong doi véi cde hé canh
tranh. Trong phdn niy chung ta s& nghién ctru ¢é tinh dai dién cac tinh hudng va
néu ra cdch thite tidp can 1am co 58 cho cde nghién ciu cu thé déi véi cdc bai todn
ong tu.

1- Hé théng phuc vu céng cdng v6i dong vao dirng ¢6 tinh chu ky
a- Mo ta tinh huong

Xét hé thdng phuc vu cong cong n kénh nang sudt cde kénh bang nhau vi
bang w thti gian phuc vy tuan theo qui luat chi 6. Trong mot don v1 thoi gian ¢6
thé chia thanh 2 hay nhiéu phin ma trong mdi phan thii gian nay dong yéu ciu dén

hé thong 1a dong Poisson dimg mat do A, 1=1,2,3..p).
b- Phan chia va phdn tich hé thong trén co s¢ phan chia dong yéu cdu

Trén ¢o s théng ké & licu dong yéu cdu dén he théng ching ta ¢6 thé tién
hanh “phan doan" méi don vi thoi gian thanh cac phan c6 tinh dimg theo cdc budce

Sellll

+ Thu thap s6 liéu vé s8 véu cdu dén hé théng hay s6 yéu ciu tiém nang dén
hé théng trong timg phéan nho clia mot don vi thdi gian thuc 1€ (ngay, tudn, thdng.
qui.. .).

+ Mo 14 thong ké dé nhan biét tinh khic biét néu co.

+ Kiém tra théng ké vé cac gia thiét "phan doan”, hay ding cdc phin mém
phin chia ty dong dong yéu cau theo thdi gian.

+ Thiét 1ap cdc hé bd phan theo thd gian.
+ Giai cdc bai todn bo phan va danh gid chung cho toan bo hé thong.
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c- Mot qui trinh bdng sé

P& mo ta cho cide bude phan chia va phan tich hé thong ndi trén ta ding mot

thi du biing 6, ma cdch thire phan tich khong mat tinh tong qudt.

Mot phong kham ¢6 2 ban bac s¥ v6t kha nang kham bénh nhu nhau vés tho
gian khdm cho mdi bénh nhan trung binh la 10 phat. Gia thiét thoi gian kham bénh
tuan theo qui ludt chi 56 (c6 thé kiém tra duge gia thiét nay).

Dong bénh nhan d&én phong kham duge quan sét ngau nhién 8 ngay nhir sau:

Mo ta thong ké s6 bénh nhan

Mean VARDOQOOZ

L18

. §8 bénh nhan VARD0002
Gid\ ngay - s I
VAR00001 1 2 3 4 5 6 7 8
1 3 3 3 4 3 4 1 5
2 4 4 AR 7 5 7 6
3 s | e | 7 3 4 4 | 5 4
4 6 4 8 4 6 5 5 | 8
5 3 | a 4 5 2 2 1 ] 2
I 6 2 3 4 3 5 4 4 2
7 2 0 0 0 5 1 5 3
8 3 4 1 5 . 4 3 6 3
g 5 7 6 6 3 7 6 4
10 4 6 ' 4 5 3 4 6 4
d

2

I trung binh theo gia

1.00 200

VARDOOC

3.00

400 500 600 700 800 900 1000




V&i mé ta trén 1a tam chia 2 khoang thoi gian

I=! 1.56.7.8} va 1I={2,3.4.9,10}

Bang sau kiém dinh gi& thi¢t v& hai trung binh trong hai khoang I va 1l

ANOVA
VARDODO2
Sum of Mean
Squares df Square F Sig.
Between Groups 96.800 1 96.800 45,498 000
Within Groups 165.950 78 2,128
Total 262.750 79
K& qua cho thdy hai trung binh khic nhau ¢6 y nghia.
Kiém dinh qui luat phan phot:
One-Sample Koimogorov-Smirnov Test
VARDODO2
N 40
Poisson Parameter"®  Mean 3.0250
Most Extreme Absolute 083
Differences Positive 081
N t
egative 093
Kolmogorov-Smirnav £ 586
Asymp. Sig. (2-tailed) 883
2. Test distribution is Poisson.
b. Calculated from data.
G NHOM = 1.00
One-Sample Kolmogorov-Smirnov Test
YARQO002
N 40
Poisson Parameters b Mean 5.2250
Most Extreme Abspiute A60
Differences Positive 108
Negative . 180
Kolmogarov-Smirnov 2 1.011
Asymp. Sig. (2-tailed) 258

a. Test distribution is Poisson.
b. Calculated from data.
C NHOM = 2.00




K&t qua kiém dinh cho thdy trong 1 va I dong yeu cdu dén hé théng phin
phoi Poisson vdi trung binh tuong (ng 1a 3.025 va 5.225 (yéu can/gio).

T4t ca cdc phan tich trén cho phép phan chia phong kham nay thanh hai hé¢
"phuc vu cong cong” 1 va Il wiong (mg vdi cac dong vao ¢6 trung binh khic nhau.
Vi dic diém cia cac phong khdm ching ta c6 thé phén tich trong hai truong hop
hé cé chiy véi do dai hang cho han ché va h¢ tir chér. Sau day {a hai tnrng hop nhu
vay v6i hai muc dich phén tich khic nhau.

d- Thiét ké va phdn tich

Néu hai hé duge thiét ké 12 hai hé tir chdi (Eclang) k€t qua nhan duge 1 moi
hé ¢6 the phin anh qua cdc chi tieu sau (k€t qua tir MH4):

Hel:

[ -Xac suat he thong co 2 kenh roi P(0)=0.6130

2-Xac suat he thong co 2 kenh ban

hay xac suat yeu cau bi tu choi P(1¢)=0.0779

3-So yeu cau duoc phuc vu trung binh Npv=2.789

4-So kenh ban trung binh Nb=0.463

5-He so kenh ban Hb= 0.232

He II:

1-Xac suat he thong co 2 kenh roi P(0)=0.4444

2-Xac suat he thong co 2 kenh ban

hay xac suat yeu cau bi tu choi P(tc)=0.1685

3-So yeu cau duoc phuc vu trung binh Npv= 4.344

4-8o kenh ban trung binh Nb= 0.724

5-Ile so kenh ban Hb= 0.362

- Cui tién hé thong

V§i cdc két qua trén chiing ta ¢6 thé cdi 1ién hé thong theo cich tao nén heé
chey v6i do dai hing chd cho phép sao cho ty 1€ bénh nhan bj tlr chdi ¢ mitc 10
thiéu, chip nhan dugc. Gia sir ching ta dat miic 5% cho ty 1& nay thi can bao nhieu
ché cho?. C6 thé nhan duge ciu tra 13 qua bang tinh sau:
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Vay ¢6 thé chon m=2 ( Chap nhan t6i da 2 bénh nhan chd).
Chung ta hoan toin ¢é Khd nang phan tich twong ty theo cic chi tiéu khic.

8- Hé théng phuc vu coéng cong véi dong vao phu thudc chat
lugng phuc vu

a- Mé td tinh hudng

Xét he thong phuc vu cong cong n kénh, nang sudl cac kénh biing nhau va bing
i, thdi gian phuc vy tuan theo qui luatl chi s6. Dong yéu cdu dén hé thong la dong
Poisson ¢6 trung binh A, tai 1=t,. Ngudi ta c6 thé phan chia thdi gian thanh cc khoiang
biing nhau vi s6 yéu cdu trung binh dén he thong vio khoang thait gian 1, phu thude vio
56 yéu cdu trung binh dén hé thong trong khoang t,, va chat luong phuc vu (¢4 the dac
trung bdi xdc sual tir chdi) clia khodng thin gian 1. Ngoii ra tuy thudc moi trudng cua
hé théng c6 thé ton 1ai cdc tham s6 khac chi phdi su bicn dong cla dong yéu ciu.

C6 thé mo 14 tinh hudng trén nhu sau:

v )

E(n, 1)

b- Méi truong hoat dong ctia hé thong va qui ludt bién dong dong yéu cdu

D6i vi finh hudng nay, ching ta quan tam dén tinh chdt 6n dinh hay tinh
dimg clia he thong sau mot s6 khodng thoi gian ké tirt,. €6 thé tam thdi phan chia
moi trudng hoat dong ciia hé phuyc v loai nay thanh hai loai: Khong canh tranh va
c6 canh tranh.

Hé khong canh tranh duge hidu 1a trong cing mot “dia ban” sy lya chon co

s& phuc vu ciia yéu ciu khong bi anh hudng bai cde co s& phuc vu khdc. Tuy nhién,
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¢6 thé 16n tai cdc dich vu thay thé hay so sinh mét cdch chung nhat theo tam 1y clla
yéu cdu. Nguoc lai hé canh tranh duoc hidu 1a hé hoat déng trong mdi trudng rén
dia ban ¢6 nhiéu co s phuc vu ciing loai. Theo timg trudmg hop noi trén ta cé thé
xac dinh nhimg diéu kién du thong thuong nhat vé tinh hoi tu cha dong véu céu -
¢ling 1 tinh on dinh hay tinh dirng cla hé théng theo thdi gian. Sau day ta phan tich

cic trudng hop véi chitieu chat lugng A xdc sudt tir chdi yéu caw: Pk).
+ V61 hé phuc vu khong canh tranh:
Trong trudng hop don gian ¢d thé gia st = f(P(k-1), A ,).

Thire 1€ 100 tai mot mite PJ* sao cho khi P (k-1) < P,.* thi f tang theo P (k-1),
nguoe b khi Pok-1) > P_* thi f giam theo P (k-1). Nhung do hé hoat déng khong
canh tranh nén P * chua biét, tuy nhién cd thé sit dung phan tich thong ké dé xac
dinh muic P * néu diy quan sit theo thii gian cia 2, giam cham dan khi do P(k) > P.*
(hoic tang cham dan khi dé P (k) < P *). Trong cdc tinh todn sau ndy chung la
cling khong can phan biét trude tinh trang dong yéu cau dang giam dan hay dang
ling dan. Nhitng kiém dinh théng ké vé cidc xu thé niy ch{ muén xdc nhin ring sy
bién dai cla dong yéu ciau dén he thong cé tinh chit néi sinh ma thoi,

+ Véi hé phuc vu canh tranh:

Hé phuc vu canb tranh ton tai trong 1dp cic hé cing loai va vi viy viéc thu
htit duge hay mat yéu cau tuy thude vao chat lugng ¢6 tinh so sdnh vdi cdc hé khac.
Maét cdch don gian [a tén tai P.* udce lugng duge cua ldp hé (héng nay ma ham {
[udn ¢6 tinh chat da néu & rudng hop trén. Sy hoi tu dén mot mite nao do cia dong
yéu ciin theo ddy théi gian la mac nhién. Trong trudng hgp nay ngudi ta cin xét dén
gidi han hoat dong duge cia h¢ théng vé mat k¥ thuat va Kinh 1€ ddy di hon,

c- Mét 6 thi du cu thé

Cic thi du sau day nham goi ¥ mot sé tinh hudng va cdch thuc giat quyét cdc
bai 1odn cd the gap trong thuc t€. Mic di giai phiap khéng tong qudt nhumg phuong
phdp u€p can gilp ching ta lam quen va&i cdach thic tr duy thae 1€,

Thi du E: Mot he phuc vu cong cong kifu Eclang ¢6 5 kénh phuc vu ndng
sudt nhu nhav vitbang 4 yéu caufgid. Tai t=0 ngudi ta ude tinh dong yéu cdu dén hé
thong 6 trung binh 12 yéu cau/gid. Hiy xde dinh thdsi gian hé bat diu hoat dong 6n
dinh nhu mot hé dimg trong cde truong hop quan pidm hé théng on dinh khi:
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{- X4c sudl tir chdi yeu céu khong 16n hon 5%.
2- Bién dong clia 56 yéu cdu khong qué 2.5%.
Biél rang qua théng ké ngudi La ude luong duge:
Lamda(k} = Lamda(k-1)[1- 0,5P,(k-1) - 0,001P, (k-1)]

Giai: Tién hanh giai bai toan theo mét thudt rodn lap trén co s& dong yéu cau
tai 1,=12. Mdi wan tinh lai mat do dong yeéu cdu theo cong thic:

Lamda(k) = Lamda(k-D[1- 0.5P(k-1) - 0,001P,*(k-1)]

Bang két qua tinh 1odn sau cho (a thay cde Lot giai tugng (mg la:

l: 9 1uan sau t,
2 10 tudn sau t,.
TTué‘n i lamda{k) ‘ Pk} Lamda(k}Lamda(k-1)
1 12 | 0.110054
I 1133953 | 0.09616 5.50% |
3 | 1079422 | 0.085078 481%
4 10.33496 | 0.076077 4.25%
5 9.941777 | 0.068648 3.80%
r 6 9.600486 | 0.062432 | 3.43%
7 9.300762 | 0.057165 3.12%
8 | 9.034895 | 0.052654 2.86%
9 l 8797008 | 0.048754 | 2.63% i
’7 10 l. 8.562542 | 0.045353 | 2.44% B

Thi du 2: Quan sdt 10 tudn trén hai chi tieu dong vao va ty 18 yéu cau bj 1r

chéi clia mor he phuc v ngudi ta ¢d 50 Hiéu sau.

'_Tuz"'.‘n tamdafk) Ptc Tudn lamda(k) | Ptc_l|
1 30 0264922 | 6 22 | o0.6088 |

2 28 0.242273 7 20 0.447012
3 26 0.217083 8 19 0.13495
4 25 0.195471 9 18 0.124408

|5 23 0.176896 | 10 17 0.115149




Hay ude luong ham hoi qui bac 2 clia s6 yéu cau trung binh dén hé théng
tudn sau phu thuoe ty 1 yéu ciu bi tir chéi tudn trudc va s6 yeu cdu trung binh dén
hé thong tudn trude. Trén so s 36 hily xdc dinh thdi gian hé¢ thong bat dau duge
coi & dn dinh néu ching ta coi mot hé 1a 6n dinb khi xdc sudt tlr chéi yeu Cau
khong quad 5%.

Sau day 1a mét udc luong héi qui d6i vdi dong yéu cau

SUMMARY OUTPUT
Regression Stalistics
R Square 0.985677
Adjusted R Square 0977083
Standard Error 0.4478
Ohservations 9
af
Regression 3
Residual 5
Total 8
Coefficients
Intercept 12.80032
Lamdatk-1) -0.15592
P(ks1) 79.49725
Pk-1)"2 -22.615

Trén co sd ude tugng nay ta c6 két qua theo thai gian vé chi tiéw ty 1¢ tir chéi
yéu cdu cua hé théng nhu sau:

Tudn Lamda Ptc

1 19 0.1028046;

2 17.87905 ; 0.0875145
B 3 16.89664 0.0746845

4 16.07652 0.0545495

5 15.43004 | 0.0589811

G 14.95079 0.0516183
|7 14.61249 | 0.0479828

Nhu vay sau 7 tudn ké tir tudn quan st cudi cling hé duge coi la on dinh.
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BAI TAP CHUONG 2
1. Chimg minh ring néu dong bién c& A ¢ thdi gian gilra hai Jan xuit hién
lién ti€p cdc bién ¢d phan phai chi s6 thi A 1a dong bién c6 Poisson. Néu cich tng
dung kél luan nay khi khao sat cdc dong bién ¢o cia he phuc vu cong cong.
2. Chimg minh ring téng hai dong Poisson dimg doc 1ap 1a mot dong Poisson
dimg. K&t luan nay cé y nghia gi trong phan tich hé théng phuc vu cong cong.

3. Cho hé phuc vu cong cong Eclang n kénh, hdy néu cdch thic xdc dinh
nang sudt thiét k€ trung binh cha kénh nhd viéc quan sit dong phuc vu cha ca hé
thong hoac dong cic yéu cau bj tir chéi clia hé théng d6. Néu mot thi dy bing s6 va
thuc hién ¢dc tinh todn cdn thict.

4. Biing cdc md ta va kiém dinh théng ké hay phan tich cic dong yéu cdu dén

mot hé thong phuc vu cong cong véi 6 ligu quan sdt tim ngay sau day:

gid thir| 6 yéu cdu |gio thir| s& yéu cdu |gid tho| s6 yéu cdu | gié thir | s8 yéu ciu
1 4 3 4 5 8 7 4
1 5 3 8 5 7 7 5
1 9 3 B 5 5 7 7
1 11 3 5 5 3 7 8
1 7 3 5 5 8 6
1 9 3 5 5 4 9
1 g 3 6 5 7 7 8
1 8 3 7 5 5 7 8
2 5 4 5 G 7 8 8
2 6 4 9 6 10 8 4
2 6 4 5 6 7 8 9
2 4 4 5 6 4 8 9
2 12 4 6 3] 9 8 7 o
2 8 4 6 3 ! 8 8 -5
2 7 4 G G 9 8 8
2 8 4 7 6 7 8 9
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a- Trén co s¢ phin tich dong yéu cdu hiy xde dinh cic hé théng phuc vu
cong cong trong cdc khoang thai gian khdc nhau va dénh gid hoat déng clia hé phuc
vu néu ddng yéu cdu wén dén mot he théng Eclang ¢6 5 kénh phuc vy, ning sudt
cdc kenh bang nhau va bang 2 yéu cdu gid.

b- VGi h¢ théng phuc vu 1a doc quyén vi cac yeéu cau tu diéu chinh theo ty lé
bi tir ch6i. Hay néu mot co ché diéu chinh theo ngay va xdc dinh trang thdi dimg
(on dinh) cha hé théng clng cde chi tiéu dénh gid chat lugng he théng tuong img.

3. Cho h¢ Eclang n kénh, hiy phan tich sir bién dong clia ty 1¢ yeu cau bj tir
choi theo n bang hai cdch:

a- Mo phéng trén bing tinh
b- Sir dung cdc cong cu giai tich

¢- Thiét lap héi qui thuc nghiem theo cich a. vdi cic tham s6 o khac nhau.
Tir céc hoi qui thue nghiém nay hily thir Iyta chon mot ham ma ta sy bién dong ciu
chi tiéu néi trén theo n va q.

6. Viet h¢ phuong trinh trang thai clia mét h¢ thong Poisson dimg va tim cic

X&cC SUAt trang thai.

a- Mot 6 16 ¢4 dong co dién véi so do trang thii sau:

Buain

m, -

Kiém tra Tot

Sira chita nheo

m,,

b- Gid sir i t=t,, dong co dang ¢ trang thit X,, Thoi gian dé hoan thanh a1
¢d cidc cong viée kiém tra va sira chita khong vuot qud At.
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Hay lap so d6 chuyén trang thai sau t, va tim cong thic tinh X4c sudl clia cic
trang thl tuong tng tai t thudce khoang {1,. t,+At ).

7. Mot cira hang dich vy rita xe ¢6 2 day phuc vy, trung binh mdi day phuc
vu xong | xe mél 30 phiit. Dong xe yéu ciu phuc vu 1a dong Poisson dimg véi
cuong do 4 xe/gio. Nguyen tic phuc vu cla clta hing 13 nguyén tic clia hé tir choi
vt md ngay lam viéc 10 gior,

a- ‘I'inh 56 xe duge phuc vy trong ngay.

b- Mudn ty 1€ xe khong duoc phuc v it hon 20%: thi can bao nhiéu day phuc
vu vOi nang sufit nhir trén? véi s6 day t6i thidu dé méi ngay cita hang thu duce s6
tién [ai trung binh fa bao nhiéu? Biét chi phi phuc vu 1 xe 1a 15000déng/xe, chi phi
cho t ngiay 100000dong vit néu méi day rdi sé gay lang phi 40000ddéng/ngly.

c- Giai ciu b trong trudmg hap s6 ché chdy m=6.

8. Thyc hién lai bai tap 3 v6i hé chd han che trong hai trung hop m khong
dot va m bién déi,

9. Bo phan kiém tra chit luong san pham cia | xi nghiép gdm 2 mdy kiém
tra tr dong dugc bo tri song song. Nang suat cla cdc mdy bing 7 vh 9 sin
pham/phit. Nguyén tac phuc v 1 néu san phim dén kiém tra khi ¢ hai mdy réi thi
phéan chia ngdu nhién vao moi mdy véi xdc suat ty ¢ véi nang suat méi mdy; néu
chi ¢6 mot mdy roi thi duge nhan kiém tra tai mdy rdi dé. San pham khong dugc
kiém tra néu cd hai mdy déu ban, Dong san phim duge e dong chuyén dén bang
bang chuyén va trung binh [ phit ¢6 2.

a- Mo hinh hed bo phan trén dudi dang hé thong phuc vu cong cong. Lap so
do trang thil vi viét hé phirong trinh trang théi,
b- Xdc dinh ty l¢ san pham duge kiém tra,

c- Néu thay hai mady trén bang 2 mdy cling c6 ning sual 8 san phdm/phiit thi
ty 1& sdn pham duoc kiém tra sé i bao nhigu?.

10. Mot cura hang bio hanh xe mdy Honda ¢6 5 cong nhan phuc vu vi | dién
tich dé m xe cha. Dong xc ¢6 nhu cdu bao hanh gia thiél la dong 161 gian vdi trung
binh 4 xefgid. Thoi gian trung binh bic ul xong ! xe cla 1 cong nhan mat 1 gio,
moi cong nhin bao hanh 1 xe.

Hay phan tich ciic chi tiéu sau theo m:
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- Xdic sudt phuc vu

- §6 cong nhan ban trung binh.

- $6 xe chd trung binh v thdi gian cho trung binh.

11. Mot xi nghiép sta chifa xe 0 16 ¢6 2 day chuyén phuc vu va 1 dién tich 5
xe chtt. Trung binh trong 1 ngay ¢6 4 xe dén yéu ciu duge sl chifa va trung binh
mot ngay mdi day chuyén sita chita xong dugc 2 xe.

a- Tinh P, va suy ra so xe duoc stra chita trong 1 ngay.

b- Tinh 6 xe chd trung binh va thdi gian cha trung binh clia moi xe.

¢- Hay phan tich ty [¢ xe ¢6 nhu ciu sifta chita bi tir chéi theo hai tham s6: S6
day chuyén phuc vu va s6 chd chd.

12. Mot cay xang cé 2 mdy bom, nang suat nhu nhau va trung binh 30

xe/gits. Dong khéch hang gia thi€t 1a 16 gidn ¢6 A =30 khdch/gid. Nguyén tac phuc
vy | nguyén tac cua h¢ cho thudn nhat.

a- Tinh ty Ié khich hang phai cho. do dai hang cho trung binh va thdi gian
chd trung binh cha khach hang.
b- Véi cdc tham $6 néi trén néu chiing ta thay hé trén biang hé chd véi 4 chd

chd thi cdn @i thi€u bao nhigu mdy dé 1y 1é xe dugc phuc vu ngay khong thap hon
95%.

13. Cin xay dung | kho c¢6 dién tich bao nhiéu, dé bao dam trén 99% hang
hod dua dén duge bao quan trong kho. Bi¢t rang hang nam (365 ngay) trung binh co
khoang75000 tdn hang hod ¢ nhu cdu dugc bao quan. Hang hod duoc bac quan
theo timg 16 véi khoi luong trung binh 116 1a 455 tan va yéu ciu trén | m’ dién tich
chi bao quéan 0,65 tan hang hod. Thoi gian trung binh mbi 16 hang biao quan trong
kho 12 10 ngay. Nguyén tac hoat dong cua kho la nguyén tac cia he wir choi co dién.

14. Mot trung tam xit 1y tin nhanh ¢6 4 16 ¥am viéc doc lap, dugc 1 chite nhu
mot hé théng Eclang. Nang suat cua mbi 16 13 3 ban tinfgids, dong cdc ban tin dén
ciin xi7 1§ 12 dong Poisson dimg trung binh 10 bén tin/gio.

a- Hily tinh cdc chi tieu ddnh gia hoat dong cla trung tam.

b- Ngudi ta mudn nang ty 1¢ bin tin dén trung tam duoc xir 1y va du dinh hai
phuong dn ¢6 ton phi nhir nhau:

128



1-Tang thém 3 16 ¢6 cling nang sudt nhu céc 16 cl.

2- Nang ning sudt gap 2 lan cho 46 hién cd.

Nén chon phuong dn nao hiéu qua han?

15.a. Can cif vao 1y ¢ xe khong dugc nhan khdm tai mot tram kham xe 10
chire theo ché do tir chdi ¢d dién; dong vao la dong Poisson dimg trung binh 10
xe/gits, Hay cho biél nén chon phuong dn nao rong hai phivong an sau:

1- Ba tri 4 16 v6i nang suat mdi 0 5 xe/gio.

2- B6 tri 5 18 v6i nang sual moi to 4 xe/gio.

b- Két luan trén c6 ding v6i dong vao la dong Poision dimg trung binh y
£c/gio hay khong?.

16. Mot phong kiém tra chdt hugng san pham ty dong ¢6 hai mdy, nang sual
nhur nhau 24 san pham/phat. Dong san pham tir day chuyén dén phong kiém tra 12
dong Poisson dimg trung binh 36 san pham /phit. Ngudi 1a du dinh bé tri theo mot
t1ong hai phuong dn sau:

Phuong dn 1: dé hai mdy song song, lam viéc doc lap nhu mot he Eclang 2
kenh. San phim s& vao kho ma khong kiém tra khi ca hai mdy bac.

Phuong dn 11: d€ hai mdy lién ti€p, mdy mot ban thi san phiam chuyén sang
mdy hai. néu may hai cing ban thi san pham vao kho khong Kiém tra.

Nén chon phuong dn nzo dé ty 1€ sin pham vao kho khong kiém tra nhd hon?

17. Mot hé so cdn duge kiém tra 2 muc A va B, ngudi 1a c6 thé bo tri hai
cdch kiém tra nhu sau:

Cich 1: B6 trf hai 16 kiém tra mdi to kiém tra mot muc khong phan biét thit
1 vit hai muc nay doc 1ap nhau,

Cach 2: Bé tri fn(:nl t& kiém tra ca hai muc vdi nang suat bang 2 lan ning sudt
trung binh cla hai 16 néu & cdch 1.

a- Mo ta cac hé théng phuc vu cong cong tuong ng trong cic trudmg hop
ch& do phuc vy khdc nhau. Lap so dé chuyén trang thai va viét hé phuong trinh
trang thii cha cic hé thong. So sanh 1y (& ho so phai chds va thdi gian ch& néu cdc he

duoc thiét k€ co cho.
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18. Viét.chuong trinh giai cic he théng phuc vu cong cong Eclang, che thudn
nhdt va chd han ché trén Gams, Thuc hién chuong trinh vdi cdc thy du cu thé.

19. Vi€t chuong trinh trén Gams gidi cic bai todn muc I1i-3-a,b. Thue hién
vai cdc thi du cu thé.

20. Viét chuong trinh trén Gams giai bai todn xdc dinh chd cha 161 v vai
ham mue tiéu 161, bac 2.
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PHU LUC 1

POM, MH4 VA GAMS VOI MO HINH PHUC VU CONG CONG

1- Pom v&i mé hinh phue vu céng cong
Pom giai cdc bai toan: Pom luon xét h¢ o6 chdy (Waitting Line Models)

- He mot kénh v6i thai gian phuc vu twan theo qui ludt chi s& {single server
with exponential service)

- Hé mot kenh vai thoi gian phuc vu o6 dinh (single server with constant
service)

- Hé nhiéu kénh v6i thdi gian phuc vu tuan theo qui udt chi 6 (muluple
servers with exponential service)

- Hé vdi ngudén yéu cau ban ché (finite population, multiple servers,

cxponential)

- He véi s6 yéu cdu ¢ wong hé théng hitu han (finite queuve, single or
multiple servers)

- He mot kénh vai phan phdi cia thdi gian phuc vu tong quat (single server
with general or Eclang-k service)

Trong cic hé¢ théng Pom dua ra ¢6 nhimg gid thi€t rieng nhu voi cac hé cd
chis cudmg do dong vao khic i6ng cong sudt chia hé théng. Han ch€ s6 yeu cau ¢6
trong hé théng d6i véi hé chd han ché,

Ngoai ra Pom ¢6 quan 1am dén cdc chi phi nhur chi phi theo thei gian phuc
vy, chi phi theo thdi gian chd.

Pom cho két qua vSi cdc chi tiéu han ché€ nhét, ngoai ra Pom cho xdc suat chi
tiét vé 38 yéu cdu cé trong hé thong.

Sau day la vai thi du trén Pom:

Thi du 1: Hé thdng | kénh cho thudn nhat (M/M/1) v6i dong vao trung binh
10 yéu cdu/phut. Nang suat kénh 12 yéu ciu/phiit, thdi gian phuc vu tudn theo qui
luat chi s6.
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Lui giai cuoa POM:

Waiting Line Models  Selution

M/M/1 - single server, exponential service

arrival rate(lambda)
service rate(mu)

number of servers

10,00
12.00
1

Average server utilization

8333333

Average number in the queue(l.q) 4.166667

Average number in the system(L.)

Average time in the queue(Wq)

Average time in the system(W)

5.0000
4166667
0.5000

Number in Probability Cumulative Decum

system, k

0

oo w1 Sy i s W N —

— e e e e
L e L B = (D

P{n=k)
1667
1389
1157
0965
0804
0670
0558
0465
0388
0323
0269
0224
0187
0156
0130
0108

P(n_k)
0.1667
0.3056
0.4213
0.5177
0.5981
0.6651
0.7209
0.7674
0.8062
0.8385
0.8654
0.8878
0.9065
0.9221
0.9351
0.9459

P(n>k)
0.8333
0.6944
0.5787
0.4823
0.4019
0.3349
0.2791
02326
0.1938
0.1615
0.1346
0.1122
0.0935
0.0779
0.0649
0.0541



Thi du 2: He thong nhiéu kénh (s=3) chd thudn nhdt (M/M/s) v6i dong viao
trung binh 20 yéu cau/phit. Nang suat kénh 10 yéu cdu/phut, thoi gian phyc vy tuan

theo qui ludt chi s@.

Loi giai cia POM:

Waiting Line Models  Solution

M/M/s - multiple server, exponential service

arrival rate(lambda) 20.00

service rate{mu)

number of servers

Average server utilization 6066667
10.00 Average number in the queue(Lq) 0.888889
3 Average number in the system(L) 2.8889

Average time in the queue{W¢q} .0444444

Average time in the system(W)  .1444445

Number in Probability Cumulative Decum

system, k
0

[—

oo -1 O th s W D

e b = e b
Rk W g = O

P{n=k)
A111
2222
2222
1481
0988
0658
.0439
.0293
0195
0130
0087
0058
.0039
0026
0017
0011

P(n_k)
O.1111
0.3333
0.5556
0.7037
0.8025
0.8683
09122
0.9415
0.9610
0.9740
0.9827
0.9884
0.9923
0.9949
0.9966
0.9977

P(n>k)
0.8889
0.6667
(.4444
0.2963
0.1975
(0.1317
0.0878
0.0585
0.0390
0.0260
0.0173
0.0116
0.0077
0.0051
0.0G34
0.0023



Thi du 3: Hé thdng chd véi s§ yéu cau co thong hé thdng han ché (M/M/s

with a finite queue)

Lot giai cua POM:

arrtval rate{lambda) 12.00 Average server utilization 756387
service rate(mu) 5.00 Average number in the queve(Lq) 1.442415
number of servers 3 Average number in the system(LL) 3.769331

maximum system size 10 Average ume in the queue(Wq) 1239765
Average ume in the system(W) 3239765
Effective arrival rate 11.63458
Number in  Probability Cumulative Decum

system, k P(n=k) P(n k) P(n>k)

0 0630 0.0630  0.9370
| 513 . 02143 07857
2 815 0.3958  0.6042
3 1452 0.5416  0.4590
4 1162 0.6572  0.3428
5 0929 0.7501 0.2499
6 0743 0.8244  0.1756
7 0395 0.8339  0.116]
8 0476 09315 (.0685
9 0381 0.9695 0.0305
10 0305 1.0000 -.0000

2- MH4 vdi mdé hinh phuc vu cong cong

Khéac véi Pom, MH4 12 6 chuong trinh do tdc gia gido trinh tu soan thao.
Vai ciu tric thye don fuong doi don gian, #€p chii cha chuong trinh ¢é tén
MH4.EXE chay trén moi trutng MS-DOS. MH4 hién ¢6 3 modul theo 3 chuong
cua gido trinh mé hinh todn xudt ban noi bo niam 1998 ( Xem phu luc 2):
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S dung MH4 cho bai todn phuc vu cong cong

Gi4 str chung ta c¢ MH4 trong thu muc MH, chay tep MH4.EXE 1a co thue

don dau tién (Xem phu luc 2)
Chon 2 ta c6 thye don:

e sk s o o o o ok ofe s o ofe ke s ok sk ok oot o sl ok e ke o sk ke ke sk ok ok ok

THUC DON BAI TOAN PHUC VU CONG CONG
s oo ok e o S sk ok sk ke o ofe sk ok ok ok oo e i ke

0 - Tro ve thuc don chinh

1 - Bai toan Eclang

2 - Bal toan cho han che

3 - Baj oan cho thuan nhat

Ban chon cong viec so:
Thi tuc giai cdc bai todn ¢6 thé mé ta qua thi du saw:

Chéng han ching ta chon 2 (H¢ chd han ché), ta cd thé gidi cdc bai todn cu

thé cha he phuc vu cong cong chd voi do dai hang chd han che.

‘Trudc tién ta tra 101 ¢6 cho cau hoi sau:

Bar; chay thu mot thi du ?(1=co; O=khong):

Chay thit mot thi du n€u chon 1

Bo qua n€u chon O

Gid sir bo qua ta s& bat dau vdi viéc nhap, stra dit liéu cho mét bai todn mdi
qua viéc nhap tryc tiép cdc dir ligu (ching han sau khi nhap 4 tham s6 cia mo hinh
nay ta co):

- Ban chay thu mot thi du 7(1=co; O=khong):0
NHAP SO LIEU MOI
So kenh phuc vun =3
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Nang suat mot kenh phuc vu w =3

Mat do dong yeu cauy = 12

Sochochotoidam=7

Ban co sua so lieu khong?(1=co ; 0=khong):

Trd 151 1 khi cén sira dit lidu, chung ta ¢6 thé sira timg dir lieu vo han lan
Tra 1&i O ching ta ¢6 kél qué dang: (hiy so sdnh vdi két qua tir Pom)

So kenh phuc vun=73

Nang suat mot kenh phuc vu w = 5.00

Mat do dong yeu cau 'y = 12.00

So cho cho toi dum=7

Ban co sua so lieu khong?(1=co ; O=khong).0
MOT SO CHI TIEU DANH GIA HOAT DONG CUA HE THONG
1- Xac svat he thong co 3 kenh roi P(0)=0.0630

2- Xac suat mol yeu cau bi tuchoi  Pte=0.0305

3- Xac suat mot yeu cau duoc phuc vu Ppv=0.9695

4- Xac suat mot yeu cau duoc phuc vu ngay Popv=0.3938
5- Xac suat mot yeu cau cho Pe= 0.57

6- Xac suat he thong co 3 kenh ban P(ub)=0.5433

7- So kenh ban trung binh Nb= 2.33

8- Do dai hang cho trung binh Mc= 1.44

9- Thoi gian trung binh yeu cau trong he thong Te= 0.12
{0- Thoi gian roi giua 2 lan PV. Tr= 0.06

Co ghi ket qua khong? (1=co;0=khong):

Vi viée tra 1oi cdu hdi ndy chiing 1a ¢ thé ghi lai két qua dudi dang mot file

(dang ngam dinh *.1x1), hoac khong ghi két qua. D chon | hay 0 chiing 1a cong ¢o
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thé b6 sung k&t qua trén vao mt thy vién sau nay goi 1a thi dy néu ta rra loi 1 & cho

cau hoi sau:
Ban co ghi so lieu vua roi thanh | thi du khong?(1=co: O=khong):

Di tré 1071 1 sau d6 nhap tén 1€p hay khong ta cling ¢d thé stra dir liéu cua bai

todn trén khi tra 10i 1 cho cau hoi sau:
Ban co giai laj bai toan voi mot vai thay doi khong? (1=co; O=khong):
Néu tra 1 | ta co:
Ban sua so kenh n, nang suat w, mat do dong Y/Cy, hay so cho cho toi da m:

Tir day ta c6 thé lam lai tat ca céc thii tuc nhu da néi & trén. Néu ra loi O

ching ta v& thyc don bai todn phuc vu cong cong.

C6 thé néi cac thi tuc cia MH4 12 thi tyc khép kin vo han jan vi vay ching
ta co thé gidi mot bai todn voi nhiéu bo dir lieu khdc nhau. Day chinh [a muc dich

clia téc gia khi muén cé mot bo chuong trinh hé rg gidng day va hoc tap.
3- Mot s6 chudng trinh Gams

Cic chuong trinh viét trén Gams dudi day c6 thé chay vé6i bo tham s& thay
thé bat k¥ clia cdc hé thong phuc vu cong cong tuong tng. Cdc tinh todn chil yéu
dimg lai & gid tri xdc sudt cia bién c6 ngdu nhién wwong img vdi cdc trang thai he
théng.

a- Hé Eclang
Chuong trinh:
*He thong Eclang don

* So kenh phuc vu n=4, dong vao tham so lamda=14, nang suat kenh muy=4;
Set i chi so /0*4/

alias {1.k);

Parameter p(i) xac suat i kenh ban, Jamda, muy , alpha

giaithua(i),amu(i),mauso, tuso(i),Mb;
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0

* Cac tham so cua mo hinh -

lamda=14 ;muy=4 alpha=lamda/muy;
¥k n!;

giaithua(=prod(kS$(ord(k)h ord(i)),ord(k));
*Tinh alpha'tit;

amu(i)=alpha**ord(i); tuso(1)=amu(i)/giaithuai);
e

* T g—k; ;
mauso=sum(r,amu(i}/giaithua(ijy
*Tinh cue xqe suat trang thai;

p(1)= tuso(i)/mauso;

*Tinh so kendt ban trung bink;
Mb=sum(i,p(i)*(ord(i)-1)):

¥ Chi dinh so chu so phan thap phan;
option decimals=5:

¥ Chi thi hien thi ket qua:

display p,'So kenh ban trung binh', Mb;
Keét qui;

P Xac suat i kenh bun

0.04163, |  0.14569, 2 0.25496. 3 029745, 4  0.26027

So kenh ban trung binh: Mb = 2.58905

b- Hé ché thudn nhat
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Chuong trinh:

*He thong cho thuan nhat

* 5o kenh phuc vu n, dong vao tham so lamda, nang suat kenh muy;
Sct i chi s0 kenh ban f0*6/

* Jchisocho /1*%100/



alias (1.k);

Parameter pb{i) xac suat i kenh ban,Jamda, muy , alpha,x, n
giaithua(i),amu(i).mauso, tuso(i},Mb,an,sxc xac suat cho
mc do dai hang cho trung binh ;

*Parameter pc(j) xac suat §j yeu cau cho;

* Cac tham so cua mo hinh;

lamda=18 :muy=4 :alpha=lamda/muy;
n=card(i})-|; x=alpha/n:

*Tinh n!;

giaithua{i)=prod(k$(ord(k)it ord(i)),ord(k));

* Tinh alphaifi!;

amufi)=alpha**{ord(1)-1); tusd(i)=amu(i)/giai(hua(i);
an=sum(i$(ord(i)=card(i)},amu(i)/giaithua(li)} ;
display an.amu, giaithua, x, alpha, tuso;

* Tinh ;
mauso=sum{i.amu(i)/giaithua(i))+(x/(1-x))*an;

* Tinh cac xac suat trang thai;

pb(i)= tuso(i)fmauso;

*pc(jy=pb (‘0" yFan*x **ord(j);

*T'inh xac suat cho;
sxe=1-sum(i$(ord({i)<card(i)).pb{i));
me=x*anf((1-x)**2¥(mavso+an*x/(1-x)));

* Chi dinh so chu so phan thap phan;

option decimals=5;

* Chi thi hien thi ket qua;
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c- Hé

140

display pb, sxc¢, me:

*display pc:

théng cho han ché

Chuang trinh:

*He thong cho han che

* 50 kenh phuc vu n, dong vao tham so lamda, nang suat kenh muy;
Set i chi so kenh ban f0*6/

j chisocho /1*4/

alias (1,k);

Parameter pb(i) xac suat i kenh ban,lamda, muy , alpha,x, n..m

-"

giaithua(i),amu(i),mauso, tuso(i),Mb,an,sxtc xac suat tu choi

mc do dai hang cho trung binh

pe(j) xac svat j yeu cau cho,

* Cac tham so cua mo hinh;

lamda=18 :muy=4 ;
alpha=lamda/muy;n=card(i)- l;m=card(j);x=alpha/n;
*Tinh n!;

giaithua(i)=prod(k${ord(k)lt ord(i)},ord(k));

* Tinh alphaifi!;

amu(i)=alpha**(ord(i)- 1 ):tuso(i)=amu(i)/giaithua(i);
an=sum(i$(ord(i)==card(i)),amu{i)/giaithuali)) ;

* Tinh mau so;
mauso=sum(i.amu(i)/giaithua(i))+(x*(l-x*"*card(i))/(l-x))*an;
* Tinh cac xac suat trang thai;

pb(i)= tuso(i}mauso; pc(j)=pb('0')*an*x**ord(j);

* Chi dinh so chu so phan thap phan;

option decimals=5;



* Chi thi hien thi ket qua;

display n, m, alpha, muy; display pb, pc;
Két qua: n = 6.00000; m = 4.00000; muy =
4.50000

alpha

pb xac suat i kenh ban: 0 0.01016, 10.04570, 2 0.10283,

40.17353, 50.15618 60.11713
pc xac suat j yeu cau cho

10.08785, 20.06589, 30.04942, 40.03706.

4.00000

3 0.15425,
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CHUONG 3
MO HINH PIEU KHIEN DU TR{f

I- BAI TOAN, CAC KHAI NIEM VA CACH TIEP CAN
1- Bai toan du trit

Trong hau hét cdc hoat dong kinh 1€, xd hoi nguoi ta phai gizi quyét bai todn
du trif, thue chat 1a bai 1odn lua chon phuong dn duy trit cdc ngudn luc sao cho chi
phi it ton kém nhét. Trong chuong nay ta xét mot Idp bai todn cy thé gidi quyét cic
mol quan hé kinh (€ wong qud trinh du trit. Cdc két qua 1y thuyét ciing nhu cich
ti€p cdn d6i voi cdc bai todn loai nay khong chi duge sir dung trong pham vi bai
todn du (rif thic 1€, mot s6 bai todn kinh t& khong hoan toan mang noi dung kinh t&
cua bai todn dy trit cling duge xem xét qua viéc mo 1a dudi dang mo hinh du tri.

Mo " inh diéu khién duy trit nhu én goi ban ddu cha mo hinh nay, xuil phat
ti¥ bai todn quan 1Y mot hé thong kho. Bai todn quan 1y hé théng kho don thudn
nghién cru viéc mua hang va du trit véi hai loai chi phi phét sinh co ban 1a chi phi
bio quan, dy trit va chi phi ¢d dinh cho méi 14n mua hang. Ngudi ta cé thé phin
chia lugng hang can dy trir va cung cdp trong mét khodng thdi gian ndo dé thinh
nhiéu dot mua va dy irit, viéc 1ang s6 1dn mua s& lam tang chi phi ¢& dinh cho méi
lan mua hang (ma sau nay ta goi la chi phi dat hang) nhung lai lam giam luong
hang du trir trong kho va vi vay giam chi phi bao quan, dy trit. Tinh todn 5 wu (chi
phi nhé nhat) d6i v6i bai todn kho ban ddu xudt phdt tir quan h¢ bi€n déi nguoe
chiéu cua hai loai chi phi ndy. L.3i gidi cla bai todn kho cho chiing ta s 1dn va qui-
mé mua hing mbi l4n sao cho 6ng chi phi nhd nhat. Tinh chat phiic tap cla ngay
bai todn kho ban dau c¢6 thé xét trén hai phuong dién sau: Trude tién, vé mit todn
hoc day la bai todn cuc tri ham nhiéu bién nguyén - hdn hop vi s6 lin dat hang [a
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6 nguyen, lugng hang dat mua moi lan o thé la 50 thuc, cdc yéu 10 trong bai todn
kho ¢6 thé tdt dinh hoac ngdu nhién; Thi hai, céc bai todn duy trir trong thuyc € rét
da dang ca vé cach thirc vh néi dung kinh t€ cia bai todn, né doi hoi nhitng phan
tich chi 1iét vai cdc cong cu todn hoc phife tap. Tuy phién, tinh mém déo trong (mg
dung clia 16p mé hinh nay da thu hat nhiéu nghién ciu khdc nhau va ngay nay vdi
cdch 1i€p can cua mo hinh diéu khién du 1rif, ngudi ta dd mo hinh hod nhiéu van dé
trong cdc [inh vuc qudn 1y sdn xudt, kinh doanh va dich va. Cic do1 tugng duge mo
hinh hod ciing theo d6 ma ngay cang phifc tap hon. Mo hinh dir trir da phat trién
thanh mot bo phan quan trong trong 16p mo hinh diéu khién tic nghigp. Vai s0 it
mé hinh duge gidi thiéu sau day ching ta s& 1dn luot nghién cttu tir cdc mé hinh
dont gidn, véi cde yéu 16 tdt dinhi, déw dan d€n cdc mo hinh trong dé cdc y&u to ¢d
tinh ngdu phién. Mit khdc ta sé nghién cuu W cde o finh thudn wy duw wrie dén

cdc mo hinh sdan xudt kinh doanh.
2- Cac khai niém cd ban

Sau diy ta thong nhdt mot vai khdi niém co ban can thict dé c6 thé mo hinh
hod bai 1odn thye t€ dudi dang bai todn dy trit.

Hang hoa: ta dai wegng cdn du irir cho ho.at dong kinh (&, xa hoi nao do.

Nhu cau: la khéi huong hang can thiét va s& dugc 1iéu thu trong mot kheang
thoi gian T (gia thiét rang T=1). Nhu ciu thong thuong 12 mot bién ngau nhién co
qui ludt phan phoi X4¢ suat nao do.

Cung cdp: 14 kha nang cung c¢dp hang cho qud trinh dy trif va tiéu thu,
Trong cice tryong hap cu thé céch thic cung cap ¢ thé khdc nhau: Cung cdp theo
dot tap trung, cung cdp déu din trong céc khoang théi gian......

Thoi gian dat hang: 1a khodng thoi gian tlt khi bat dau dat hang dén khi
hing bat ddu dugc du triy v ticu thuy.

Chu ky dv trir: 12 phin thoi gian du trit va tieu thu khoi luong hang coa mot
lan dit moa

Piém daf hang: 13 mic hang con du trit khi cén bat dau dat hang cho chu k¥
sau do. '

Cic loai chi phi: trong cdc mo hinh s& xem x€t 6 chuong nay la quan tam

dén cdc loai chi phi sau:



a-Chi phi mua hang hay gia hang dugc tinh bing chi phi truc ti€p cho mot
don vi hang vé dén kho (gid hang, chi phi van chuyén, boc x€p.....).

b-Chi phi dét hang 1a chi phi c6 dinh cho mot )4n dat hang bao gom chi phi
giao dich, chi phi cho cac nghiép vu khac.

c-Chi phi dw tri¥ hay chi phi kho: chi phi ndy tinh cho mot dom vi hang trong
mot don vi thdi gian, thong thudng nd tinh ty 1& voi gid hang qua mdt he s6 goi 1a

hé 56 chi phi dy trit (hay hé s6 bdo quan).

d-Chi phi do khéng ddm bdo nhu cdu: 12 thi¢t hai khi thiéu mot don vi hang

trong mot don vj thai gian.
3- Phan loai mé hinh va cach tiép cin

Theo nhimg cdch thic khac nhau ngudi ta co thé phan loai cdc mo hinh dy
trit nhu sau:

+ Mo hinh it dinh va mo hinh ngau nhién.

+ Mo hinh du trif thudng xuyén va du trit theo gia doan.

+ M6 hinh di tri thudn tuy va mo hinh san xuét- du rir.

+ Mo hinh khong rang budc va cé rang budc.

Ngoai ra ngudi ta con ¢ thé phan loai theo pham vi m6 hinh hed va cong cu
phan tich mo hinh.... .

Tuy thude cdu tric cla timg 16p mé hinh ma viée mo hinh hod, st dung cic
cong cu phan tich c6 thé khac nhau. Nhung chung nhit va don gidn nhat 1a cach
tigp can tr khau dy trit tiéu thy trong qué trinh sdn xudl, luu thong v tiéu ding
sau:

Dy trir - tidu thu

| Sanxuat (hé théng kho, bao .
{kha nanq, caf:h thire quan, phaa phii, !
cung cap vén,...) dung

gia ca....)
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Khav trung tam dugc quan tam trong cdc mo hinh dy trar cé dién 12 Dy i,
cac khau khéc duge xem 13 moi trudng, hay yéu 16 ngoai sinh trong mo hinh. Tuy
nhién v&i sy md rong khd don gian cde mo hinh dur it hién nay 1dy Dy trir- Ticu
thu Ja trung tam va Xem xét cdc khau khdc dac biét 1a san xuat nhu yéu 10 cing
khau du trii-tiéu thy ddp tng nhu cdu. V6i nhimg mé rong nhu vady mo hinh dy trix
trs thanh mot 16p mo hinh diéu khién tdc nghiép va Juon 1a hé théng mé hinh ma
ma viée dua thém cdc yé&u 16 vao mo hinh wong doi tién lgi, higu qua.

Il- CAC MO HINH DU TRU TAT BINH
1. M6 hinh du trit tiéu thu déu, bd sung titc thdi (Wilson)
a- Mo td bdi todn

Gia str nhu cdu mot loai hang trong thai k¥ T (T=1) 12 Q don vi. Viéc 11éu
thu hang la déu dan vA thoi gian bo sung hang vio kho khong ddng k& (tic thasi).
Chi phi cho mdi ldn dat hang la A, gid don vi hang ta C, h¢ s6 chi phi du tri¥ {a 1.

thai gian dat hang la T, Hiy xac dinh s6 ldn dat hang va luong hang dat méi lan
sa0 cho 16ng chi phi bé nhat, trong difu kién du trit va tiéu thy thudng xuyén.

b- Thiét ldp mo hinh

Gia str ta chia T thanh n k¥ du tr v tiéu thy, trong mdi ky i lugng hang
Luong tmg ia q,.

+ Ser d6 biéu thi s6 lipng hang irong kho:

v

So do trén thé hién cudng do tiéu thy déu, dudmg biéu dién lugng du trit
tuyén tinh theo thoi gian. Moi chu k¥ nhap mot lugng hang g; . tiéu thu dén hét chu
k¥ thi phai c6 hang bd sung vao dur trir.

+ Ham téng chi phi:

Nhu vay trong moi chu k¥ t; luong hang du trif 1a t,q,/2 phdt sinh chi phi du
triv tuong Gng q¢ 1C/2; Chi phi dat hing la nA; ngoai ra 1dng 6 tién mua hang la

CQ.
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Vay him tong chi phi fa:

IO
F(qf.n):nAwLZ-—q“qi—wLCQ ()

=1 -

Vi qui luat tiéu thy déu nén dé dang suy ra: t, =q/Q véi ¥i. Nhur vay ta ¢

Flq,. n)—}?1+z f’- +('Q

rl‘-‘__

Zq, =k g, =0

=]

(2)

+ Phan tich bai todn (2)
Vi n =n, xéc dinh 1a c6 thé thay F(q) nho nhdt khi f(q) sau day nhé nhat
& 1Cq]

flg,)= 250

hy

>q =0 ¢20
=1

[.ap ham Lagrange:

im

Zik.q) = - g )
=2 20 A0 - Z;

Tir didu Kién can ham Z cue tiu 1a cé:

oL IC
——=—ygq, —A=0 véimoil.
aq, ¢

Tur d6 ta co diéu kién can: g, = ~-(“—‘ vai moi i

Nhu vay tai n=n,, cich dat hang t&t nhat phéi c6 luong dat méi Yan bang nhau.

K&t Jan nity cho phép ching ta chuyén viée tim cuc tiéu ham F(i.n) vé tim
cue 1iéu ham:

Fq) = AQH’( *’+CQ

vi CQ khong di ta chi cdn tim g 1am cyc tidu him:
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c- Lov giai

_ AC
Digy=29 1

iICy

I

qua cua bat dang thic Co-si, D(q) nho nhit khi AQ/q=I1Cq/2.

va

hay ¢6 thé tinh:

q*

Ta c6 luong hang dit t6i wu moi lan:

D(q*) = 2AQIC =2AQ/q*=1Cq*

= F(Q*) = J2A0IC + CQ

F(q*)=CQ +2AQ/*=ICq*+CQ

56 lan dat hang téi 1

Diém dit hang:

Chu k¥ du triy, tiéu thu : % =1/n*.

n* =Qfg*.

(3).

(4).

(5).
(6).

(7).

Vi D(q) 1a tdng cla hai 6 hang duong ¢6 tich khong déi (AQIC/2), theo hé

Viée xde dinh diém dat hang sé don gian né€u nhu thei gian dat hang T, <i*,

nhung trong thue t& ¢6 thé T, t* nhu vily cén dat hang truée mot hay mot s6 chu

k¥, ta quan sdt hai so do kho sau:

B*

Sodé 1

B*

Sodé 2

¥

B*= (T, - 2tQ.

¥
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Trong so dé 1 diém dar hang dugc tinh bing luong hang tiéu thu trong thai
gian dat hang T,; con trong so d6 2 cin ddt hang rude dé hon hai chu ky, vi vay
diém dat hang B* tinh bing luong tiéu thu trong phan du cia T, sau khi trir di 2
lan t*: e= T, - 2t~

Trong trudg hop tdng quét ta co thé tinh diém dat hang B* theo cong thiic sau:
B* =Q[T~t*.int(T/t¥)]: int(T,/t*} Ja phan nguyén cia T,/t*.
d- Phan tich két qua
V6i két qua trén 1a ¢6 the ¢6 mot s6 phan tich so b sau dﬁy;f
+ Luong hang dat 161 nhét q* trén do thi va hai khoan chi phi

Ta c6 thé mo ta hiim D(q) va 101 gidi trén do thi nhu sau:

o7 § AQ/q

¥

{4 thay q* 12 diém giao ciia hai dudng bicu dién:
- Duting AQ/q mo ta chi phi (;1'{11 hang
- DBudng [Cq/2 mo 1a chi phi du i
vi AQ/q >ICq/2 voi g< q*
AQ/q< 1Cy/2 véi g> q*.

Diém q* trén dé thj cho thdy ring néu 1a dang thuc hién mot chién luge di
trir nio d6 ma chi phi dat hang (hay chi phi ¢o dinh} qud cao so vGi chi phi du trir
(¢ chiing han) thi cdn tang khoi hrgng hang dat mdi 1an, nguoc lai néu & tinh trang

q" thi cin gidm khai lugng hing dat moi lan.
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+ Luong hang dat 16t nhat g* va qui md kho- Mé hinh Baumel-Tobin

“Ta xét trudc tién sy thay déi dng nhu cdu Q téc dong dén qui mo kho va von,

Néu Q' =aQQ thi
3
q* =,/———-—H /j((ZQ =g *Na

nhy viy qui mo kho cidn thi€t khong 1y 18 véi Q, ma thay déi véi he s can bac bal.

- Mo hinh Baumol-Tobin vé cung tién la mot irong 11i11‘mg irng dung quan
trong khi nghién citu y€u t6 ndy. Mo hinh dé dugc trinh bay nhir sau:

Gia st mot ngudsi ¢6 mot khoan tién mat V= 50000% dé tiéu ding trong mot
nam. Ngudi d6 ¢6 thé giit mot lugng tién mit nhat dinh, phin con lai dem mua trdi
khodn, tién mat ¢6 loi tic bang Khong con trdi khodn ¢6 loi tie 1=0,01. M&i lan
mua. bén trai khodn cén bd ra mot khoin chi phi A=208. Hay xdc dinh lugng tién
mat ngudi do6 gilt moi k¥ sao cho c6 loi nhat. néu viee chi tieu fa déu dan. '

Giai: Gia st ngudi d6 chia 1am n k¥ giff tién mat. mbi ky lugng tién mat
nhan tir ban trai khodn 1 C. Nhu vay chi phi co hoi 1a IC/2, con chi phi cho n idn
giao dich mua ban trdi khodn 1a nA hay AV/C. Bai todn trén din dén bai toan du
trif véi ham 6n that la:

N(C) =AV/C +1C/2.
Dé dang nhan duge 16i giai theo cong thikc chia mo hinh Wilson.
Tacd:

24V
C#= —!— = 141428.

Vi bai todn nay ngudi ta c6 thé tinh todn lugng tién phat hanh can thiét dé
dam bio qud trinh luw thong tién ¢ vai 1éng luong luu thong cla mot quoe gia dd
duoc dur bao.

Cong thiic can bac hai néi tiéng duge phdt biéu don gian la: Khi téng huong

juir thong tang gap 4 ldn thi cav tién tang 2 lan.

+ Lugng von cin thiét cho chu k dy it va tiéu thu:
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cr = Kl _ (2a0iC +CQ)J2AQ__Z4 CIZAQ
n* 0 C IC
Khi Q thay doi: Q' =a(}

Von K* =24+ ¢

24aQ — 240
o= 2,‘1 + A — .
\III R Y l(

y

C6 thé thay riing khi o > 1 (tang t6ng nhu cau () thi:

I 17y _ YT
K*=24+Jar ;'-M—Q <24Va +Ja /”ﬂ =K*Ja
\ o Voo

te la mie ty 1¢ tang von con thap hon mie tang qui mod kho.

Nguoe lai khi gidm tong nhu ciu ta c6 thé 1hdy mic giam vén cling cham
hon mitic giam qui mo kho.

C6 thé n6i ring khi Q rang a ldn («>1) thi nhu cdu vén tang it hon +/er lan,
nhung khi Q giam vdi hé s6 o (@ <1} thi nhu ciu vén khong thé gidm vai he
sfi\/;/r .

+ Su thay doi cua gid hing: Trong trudmg hop chi hing dat méc qui mo 1o
hang mua dé hy gid cé nham khuyén mai, hanh vi dy trir & thay d6i nhu thé nao?

Gia sure6 moc g, vai g q, thi gid hing ha € tic 1a ¢ =¢(1-¢).

+ Khi g,> g*

R ] %
I— £ <q* thi dat hang v6i khéi lugng g * = f
- &

Néu ¢, ).

Trong rudng hgp nguoe lat ¢an so sanh F(q*) va F(q,) dé xdc dink luong
hang dat mua 161 .

+ Khi g, < q* khong cén thay doi chién luoc dat hang ma van nhan dicre wu
dai khuy€n mai. my nhién dé nhan duoce Igi ich t6i da cin xdc dmmh g* theo cong
thire ().

Mot cach ong quat ching ta ¢6 thé phan tich su thay déi cha cic yéu to
ngoai sinh trong mo hinh trén (ting yéu 16 hay déng thdi cde y€u td) nh& vi phan
toan phan ctia ham mo td bien nodi sinh rai diém i wu cda bai todn. Dé dang thay
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rang moi chi tieu (bién noi sinh) cila mo hinh déu 6 thé tinh qua q*. vi vay ta st
chi ra cong thic tinh tdc dong déng thai cua A, 1, € va Q dén g* lam ¢o s¢ cho cdc
tinh todn khac.

1 AQ) A
Ta cd: dg* = - === {QdA - f((%-cf(' - I—Q df + Ad) (%)

J2A401C

Vi (8) ta ¢6 thé diéu chinh nhanh ¢ khi cde yéu 16 trong mo hinh thay Ad1 nho.
+ G4 ban cé theé kinh doanh

Gid ban luon ta van dé trong kinh doanh thirong mai. thong thurdng nguat ta
so sdnh tean bo chi phi tinh cho dén khi hang hod duge tiéu thy tat mot chién fuge
o do. Néu chi phi nivy ¢bn thap hon gid ban thi coi la nganh hang nay kinh doanh
¢6 1ai, nguoe lai nganh hang naty kinh doanh khong c6 1ai. Cdch quan niém nhu
vity ¢ thé rat chiy quan, chiing ta o thé chi ra gid ban 18} thiéu chap nhan dude

nhd mo hinh wén.
Vi 1ong chi phi
F(q*) = 240IC +CQ

chung ta thay néu gid ban trung binh P thoa man diéu kién:

T
Pz 241¢ +C
0

thi ¢6 thé kinh doanh mat hing dang xét khong 16, Thue t& ¢6 thé con phdi chip
nhan mot muc gid thip hon vi mot khoan chi phi ¢6 dinh luon phit sinh Khi mot
doanh nghiép khong hoat dong hoac chuyén sang hoat dong g mot thi trudng Khac

v&i han ché ctia thi phdn hién €o.
e- Thi du

Chiing ta s& x¢1 mot s¢ thi du ciing cdc tinh hu6ng don gian d&i véi bai todn
Wilson.

Thi dv 1: Mot cira hang Kkinh doanh thép xay dung 1ai mot khu vie cé 1ong
ahu ciu 36000 tdn nam. viec Géu thy {3 déu dian tong nam, thdi gian nhap hing

khéng ding ké. Cira hang niua thép tir mot nguon khong han ¢h¢
phi cho mot lan dat 1a 400%, gid mot tén 1a 2403, hé s6 chi phi bao quan la 0,05.

vé 56 lugng. Chi

Thoi gian i lic dat hang d&n khi c6 hang vio kho fa 2 thing.
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Hien tai clta hang dang dat hang mdi nam 18 ian, moi lan 2000 tan. Hay cho
biét chi phi co hoi cira hang dang gidnh chiu va xdc dinh cic chi $6 ¢d ban trong dy
{rl v tiéu thu cia clra hang & trang thai 161 wu.

Giai: Sau day 1a két qua nhéan duge tir MH4
Tong nhu cau Q= 36000.0
Chi phi dat hang A= 400.00
I1e so chi phi du tru  1=0.050
Don gia C=240.00
Thoi gian dat hang (ngay) T= 60
Ban dang dat hang mot lan bao nhieu don vi?:2000
Hien tai chi phi dat hang la: 7200.000, Chi phi du tru la: 12000.000
LO HANG LON HON MUC CAN THIET, thiet hai la: 609.680
KET QUA GIAl BAI TOAN
L.yong hang dat tot nhat la g*= 1549.19
_ Tong chi phi nho nhat  N(q*)= 8658590.320
Thoi gian mot chu ky (#=0.0430
So lan dat hang n*= 23.24
. Diem dat hang B*=1270.23

Thi du 2: Mot co s& ché bién luong thyc du bio tdng nhu ciu nguyén liéu -
chinh hang nam la 120000 tan. Viéc tiéu thu déu dan va thoi gian nhap hang vao
kho khong dang ké. Co hai phirong thitc mua nguyen liéu nhut sau:

Piutong thire 1: Mua mdi dot tir 16ng cong ty luong thuc véi 56 luong twy
chon, gia méi 1an 14 2408%, chi phi bido quan bing 12% gid mua, chi phi giao dich,
td chife mua moi 1an 1a 1508.

Plutony thire 11: Chia déu 16ng nhu cdu thinh 4 lin dat mua, gid moi tan sé
la 225 va chi phi bao quan bang 15% gid mua, chi phi giao dich. 16 chiic mua moi
lan nhu phuong thie 1.

a- Nén mua theo phuong thic nao, néu dinh chién luge sai thi thiét hai toi
thiéu [ bao nhiéu?
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b- Néu t6ng nhu cau hang nam tang 10% va gid ca ciing tang 10% cho ca
hai phuong thifc mua con chi phi giao dich, o chifc mua khong doi thi nam sau

nén mua nhu thé nao.
Giai:
a- TOng chi phi theo phuong thifc I:
Tong nhu cau Q=120000.0
Chi phi dat hang A= 150.00
He so chi phi dutru  [=0.120
Don gia (C=240.00
KET QUA GIAI BAl TOAN
Luong hang dat tot nhat la ¢*= 1118.03
Tong chi phi nho nhat  N(q*)=28832199.379
Thoi gian mot chu ky ~ 1¥=0,0093
So lan dat hang n*=107.33
Téng chi phi theo phuong thite Ii:
Tong nhu cau (Q=120000.0
Chi phi dat hang A= 150.00
He so ¢hi phi du ru 1=0.150
Don gia (=225.00
Ban dang dat hang mot lan bao nhieu don vi?:30000
Hien tai chi phi dat hang la: 600.000, Chi phi du tru la: 506250.000
Chi phi mua hang la: 27000000
Téng chi phi la: 27506850

Vay chon phuong thiic 11, n€u chon phuong thic T chi phi co hoi (thiét hai)
& 12:1325349.379.

b- Néu dng nhu cdu tang 10%, gid tang 10% cho cd hai phuong thifc mua t
¢6:  Tong nhu cau Q= 132000
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Tong chi phi theo phuong thite I ting 10%: N(g*)= 34883419.317.
Tong chi phi theo phuong thie H: N(33000)=33283162.5
Chon phuong thire 1.

Thi du 3: Mot ngudi dy dinh ma mot cira hang bian rugu, oo $§ tu vin
thuomg mai da cung cip cdc so lidu sau:

Tong nhu cdu hang nam trong khu vuc do clta hiang cung cip la 14000
thing. Gid moi thung vé dén cua hang 14 1443, chi phi cho k¥ hgp déng mua bén
moi lan ¢6 dinh B 1003%. chi bao quin va khoan lai tién gui gop lai bang 7% gia
hang (khéong tinh chi phi hop dong mua ban).

Hay xidc dinh gid ban 161 thiéu néu thue doanh thu 1 3%. Biét cudng do tiéu
thu déu va thin gian nhap hang khong ddang ké. Than gian tir khi lam hop déng dén
khi ¢6 hang 1a { thiang. Trong trudmg hop khong thé thuc hién duge phuong dn 161
uu thi tién 1ai thay doi nhur the nao?

Giai’Trude hét chiing ta giai bii todan nho moé hinh Wilson

Tong nhu cau Q= 14000.0

Chi phi dat hang A= 100.00

He so chi phi du tru 1=0.070

Don gia C=144.00

Thot gian dat hang  T= 60

KET QUA GIAI BAI TOAN

Luong hang dat tot nhat la q*= 527.05

Tong chi phi nho nhat N(g*)=2021312.626

Thot gian mot chu ky *=0.0376

So lan dat hang n*=26.56

Diem dat hang B#= 19318

Vay gid P cé thé chap nhan 81 thicu duge xdc dinh qua diéu kién:
Px14000x0,97- N(g*) z 0
P > 148,8448 ($/thung)
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{ a1 thue la:
L = Px14000x0,97- 2021312.626
Né&u thue hién phuong dn q =q* thi tién 1ai c6 thé tinh nthu sau:

00x14
L =P, x14000x0.97 - [1—0 X14000 5 07x1449 4 1441140001

f 2 J

Tai g=q*+ Aq ta ¢6 mifc thay doi tién Jai:
1 ' 4
AL = 400000 50440 + 1400000 _ - 1 OE}OOOAq
527.05  527,05(527.05+ Ag}

- —5.04Aq
527.05+ Ag
Chd y: Tai g=¢* cluing ta khong the siv dung dao ham cia L theo ¢ dé ddnli

gid st thay doi cria L di Teong ddt mua rat gdn ¢
2. Mt s6 mé hinh md rong tit moé hinh Wilson

Csc thi du trén da goi ¥ 1inh mo cua lgp mo hinh Wilson. Trong phan nay ta
<& md rong mo hinh Wilson déi vai mét 56 tinh hudng thudng gap va chi ra 161 glai
cling nhu sif thay do6i cla 151 gial theo mot 50 yéu 16 duge xem la quan trong nhat
trong timg mo hinh.

a- Bdi todn chon nguon

Gid sir nhu cau thudng xuyén mot loai hang 12 Q don vifnam. C6 thé thoa
min nhu cau nay tir hai nguén. ngudn 1 véi chi phi dit hang A,. gid hang vé dén
kho C,; ngudn I véi chi phi dit hang A, va gid hang vé dén kho C,. Chi phi du utr
tinh theo hign vit C, cho mdi don vi du triv/nam. Xac dinh chién luge du rit, ueu
thu (&1 wu trong diéu kién:

- Khong cdn xem x¢t cile yéu 16 khdc lien quan dén qud trinh du trir va tiéu thu.

2- Nguén [ 1a sdn phim cua chinh co o dur b ticu thu voi kha nang cung
cap S don vimam (5<Q), ngudn 11 12 nguén mua ngoat. Néu ngimg san xuat thi
toan bé thiét hai phai chiu moi nam Ia Ty, Nguoe lai néu chi thoa min nhu cau g
mirc S thi "thiét hal” ude tinh fa a (Q-S). Biét gid hang ban ra }a P.

Thiét Igp mé hinhi va Ioi gidgt

Trudmg hop 1: Day la trudng hgp don gian vi khong ¢6 han ché vé khoi
luong cung cdp tir cdc ngudn. Bai toan don gian la so sdnh hai tri (6i wu cha hai
ham chi phi:
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Filyg) = (24,01C, +C0%  Fylgy)=(J24,0IC, +C,0)
Chon ngudn ¢o chi phi nho hon.

Truomg hop 2: D¢ c6 két luin tdng quét hon, gia sir ching ta dua ra chién
luge trén ¢o s phan chia ngudn thanh hai phan § va (Q-S) tuong g vl cdc
ngudn 1 va 11, Ta s& chimg t& ring chién luge (61 wu chi cé thé 1a mot trong hai
cich chon $=Q hoac $=0, tfc 1a mua hang & chi mot ngudn néu s& luong la khong
han ché,

That vay: Tong chi phi nguon [ khi dam bio S don vi hang 1a:

SA S
i +(‘nq_l_+(.‘ls ,\f’di OSS£Q
20

] =

F(q,.8) =

Gid tri ctee tidu ham ohi phi la:

. S ; .
F{g,*) :6V2A1Q( o +CS

Tuong tu. t6ng chi phi tir ngudn IT cuc tidu la:
R !
Fy(g,") = QT,lechm +C(O~5).v6i 0<8<Q

rrong do C, = C,I va C,=C,1.
Tong chi phi nho nhat:

S . =S
F= E,JZI‘LQ('m +(‘|S +Q_Q— QAEQ('Y:JE +(‘3 (Q_S)

ng ham riéng cua F theo S:
oF 1 - . .
Y = 6[,#2A,Q(. o1 — 24,00 1+(C, ()

Ta ¢6 két luan: Ham tong chi phi la mgr ham don diéu theo S vi ddu ciia

F
— khéng phu thude S,
as

Nhur vay tng chi phi sé& cuc tiéu tai mot trong 2 diém:

hodc S=0 néu % = é[JzA,Qcm ~J24,0C,1+(C - C,)>0
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oF 1
hoic S=Q néfu — =

s ¢
K&t luan nay chio phép lua chon mot ngudn theo cdch 5o sanh truc Gé€p hai tri s

. E(Q) = \||'2A|Q(.n1 + ('|(__) \El F} (Q] = \szlg).(‘[l: + ('TEQ)

That viy:

oF 1 = ~ o C
oS :E[JzAIQ(-m “\/2A2Q(~02 1+(C, =C,)

=§[(,;‘2A,Q(. o + OO —(J24,0C, +C,O]
V&i Q> 0 dau ciia biéu thifc nay phu thuéc diu cla hicu:

(V2A1QC01 +C|Q)_(\J2A3QC02 +C2Q) :

Day chinh 13 cdc gid tri cyc tiéu cha cic ham chi phi vdi gia thiét khong c6
han ché vé khoi luong cung cip cla moi ngudn.

[J24,0C, —24,0C, 1+(C, - C,)<0.

Trong céc bai todn thyc t& chi phi dy trir ¢6 thé dugc tinh theo cdc cdch khac
nhau, lic d6 C, c6 thé thay thé bang cic dai lugng trong (mg. Céc phan tich trén
khong phu thudce cdch tinh chi phi dur trit nén cé thé dp dung cho cdc bai todn véi
cich tinh chi phi du trir theo mdi don vi hang.

Thi du 1: Mot co s& kinh doanh mot loai hang véi nhu cau 4500 don
vi/nam. Viéc tiéu thu la déu dan, hai nguén hang ¢6 thé la:

Nguén I: Chi phi dat hang A,=2,5 wiév/lan, gid hang C,=0,12 triéu/don vi.
Npuén {1 Chi phi dat hang A,=3 triéu/ldn va gid hang C,=0.11 ui¢u/don vi.
Chi phi dy trit tinh theo gid hang véi hé s6 1=0,05.
Pé xdc dinh nguén mua va s6 lugng mua, trudce tién ta so sanh hai tri so:
F(Q) = 24,0C,, +C,0 vaF,(Q) ={24,0C,, +C,0
trong d6 C,,= C,T va C,,=C,L.
Ta c6; FAQ) = 24,0C,, +C,0 =551.619

FAQ) = J24,0C,, +C,Q=507.168
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Viy chon nguon [T véi luong hang diat méi 14n 12 q*=2215.65 don vi.

Truimg hop 2: Véi nhimg két qua phan tich & trén chiing ta c6 thé thiy néu
nguén 1 han ché (hugng (5i da S,) c6 chi phi 16n hon ta mua & nguén khéng han
ché. Nguoc lai so sanh chi phi khi chia iong nhu cdu thanh hai phan S, va Q-S, vai
chi phi mua & nguén khong han ché dé dua ra quyét dinh 161 wu.

Trong diéu kién nguon han ché chinh 1a kha nang cung cap cGa co sé du trit-
ti¢u thuy, viée lua chon chién luge sdn xudat, tiéu thu dua trén ham toéng loi nhuéan
(tho). C6 the xdc dinh gid tri I6n nhat cia t6ng Igi nhuan qua viée so sanh céc gid
tri saw:

+ Lot nhuan 161 da trong trudng hop mua ngoai:

A = PO = (F, +24,0C, +C,0) (%)

+ Lot nhudn t6i da khi ty cung cdp S v mua ngoai (Q-S):
S ] =S
7= PO PAQG, +(_',s+% P0G, +C0-9] 10y

+ Loi nhuan t8i da khi chi thoa mn nhu cdu bing nguén ty sin xuét:
19
7 () ="rS~ (a 24,00, +C S +a(Q-S)) (1n

trong d6 o la thiét hai do khong thod man tinh cho méi don vi nhu cau.

Néu vigc thoa min nhu cdu 13 bit buoc thi viec tim 13i gidi cla bai toin
khong xét dén (11) va gid ban khong c6 ¥ nghia (rong qud trinh gidi bai toan.

Thi du 2: Mot co s& san xudt kinh doanh mat hang M, nang luc cung cap
cha chinh co s& nay hang nam 1 20000 an, véi gid tinh dén khi ¢é the vicu f.hl_l ia
250 nghin déng/idn, méi dot chudn bi san xudt ¢6 chi phi co dinh [a 2 triev dong,
chi phi du trir cho mdi tdn/nam 13 12 nghin déng; nhu ciu tir nam 1 R
35000tan/nam. Do khong ¢6 kha nang mé rong sin xudt co so ndy da fim duge
mot nguon hing du (6n véi gid tinh dén khi ¢6 thé dua hing vao tiéu thu la 215
nghin dong/tan, chi phi méi lan dat hang 1 3 trieu. Lira chon phuong dn san xuét-
mua hiing va tiéu thu t6i uu trong cdc trudmg hop sau:

a- Néu ¢o s thod min nhu cdu mi khong san xudt hang M thi khau hao

thi€t bi van phai trich 1a 12 triéu/nam.

158



b-C6 thé kKhong thed man yéu ciu vdi tién thi¢t hai uGe tinh 2 nghin

Jdong/ian vi gia ban 262 nghin ddngfan

Giiad:

a- 'Thoa min nhu cdu

+ Mua ngodi toan bé

Tong nhu cau Q= 35000.0

Chi phi dathang A= 300000

He so chi phi du tru  1=0.056

Pon gia (C=215.00

Luong hang dat tot nhat la g*= 4183.82
Tong chi phi nho nhat  N(q*)= 7575193.326
Cong ¢a kKhau hao: FF =7587193.326

+ Tut sdn xudt 20000 1dn va mua ngoai 1 5000 win:
- T'v san xudft:

Tong nhu cau Q=20000.0

Chi phi dat hang A= 2000.00

He so chi phi du tru  1=0.027

Don gia C=250.00

Luong hang dat tot nhat la g*= 3417.43
‘Tong chi phi nho nhat  N(g*)= 5023409400

'Thoi gian mol chu Ky 1#=0.1709

So lan dat hang n*= 5.85
- Mua ngoai:
Tong nhu cau Q= 15000.0

Chi phi dat hang A= 3000.00

He so chi phi du tru  [=0.024
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Don gia C=215.00
Luong hang dat tot nhat la g*= 4185.07
Tong chi phi nho nhat  N{q*)= 3246504.999
Thei gian mot chu ky t*=0.2790
S0 lan dat hang n*= 3.58
Tong chi phi: F = 8269914.399 (nghin déng)
b- Vi gid 262 nghin déng/tdn phuong 4n mua ngodi ¢6 téng 14i thé la:
L, (35000)= 1582800 nghin
Néu chi thoa man 20000 tdn thi 1di thu dwoc 1a:
L,(20000) = 186578.4 nghin
Vay chon phuong dén mua ngoai toan bo 35000 tan.
b- Bai todn vdi gig von
Chi phi du trit trong cdc cong thirc (9)-(11) c6 thé thay doi theo timg tinh
hudng cu thé. Ham chi phi ciing thay déi dac biét la khi chung ta quan tam dén vin

dé & dong von hay gia von. Gid von thudng dll’OC xdc dinh bing 1ai suat ngan hang
(1ai suat rién gld hodc tién vay).

Trudc tien ta xét bai todn ¢d dién Wilson. Trong khi thiét lap m6 hinh chiing
ta dd bo qua gid von, mot yéu 18 thudmg tryc trong rh(_)i bt todn kinh doanh. Gia s
gid von do bang 1ai suat danh nghia hang nim 1a r khong d6i. Ham chi phi c6 xét
dén gid von r cé thé md ta nhy sau:
Flg)=Ar+ Agi- ('.'[,£+r('—q{r(f'Q (12)
g 2 2
Vai G, | chi phi du trif tinh cho mot don vi hang trong thoi gian T=! {(nam).
Ham chi phi trén gia thict ring moi chi phi duge hodn wa sau mdi chu ky du tri-
Liéu thu vi vay gid von r chi tién quan dén tién das hang mdi ky va lugng hang du
tri trung binh trong kho tai nét ky. Cuc ticu ham (12) qui vé tim cue tiéu:

Digy= 4£ + L, +r0y
g 2

L& giai don gian 1
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/ 24
g* = Q (13)

VC, +rC
D(g*) = J240(C ,+rC)
F(g) = J2A0(C +rC) + Ar + CQ (14

Cé thé tinh chi phf gid von trong (12) cho ca phan chi phi dyu trif, cich tim
loi gidi tuong 1y,

Thi du 3: Mot nha mdy sdn xudt xi méng c6 tdng nhu cdu Clinke moi nam
14 40000tan. Nha mdy cé thé nhap khau Clinke theo ting hop déng véi gid 500
nghin déng/ian, véi chi phi hoan tat hop dong mdi lan 14 2 trieu déng, chi phi bao
quan 1 20 nghin cho méi tdn/nam. Hay lya chon phuong dn cung cap Clinke cho
nha mdy néu Jdi sudt vay ngan hang 3% nam.

Giai: Ta ¢6 A=2000; Q=40000; C,=20; r=0,03; C=500

Theo (13) ta ¢6:

2A0

q* — E‘T-E = 2i38.09 (té:n)
0 r

Téng chi phi thap nhat la:

F(q) = 2AQ(C j+rCy + Ar + CQ

=[2. 2000.40000.(20+0,03.500)]2+2000.0,03+500.40000 20074893 (nghin ddng).
¢- Bai todn thué kho

Gia sir mot he thong du trif (cha mot co s&) ¢6 dung lugng kho ¢6 dinh .
Mbi don vi hang & ddu chu ky du trit vuot qué g phét sinh mot chi phi thu¢ kho
véi ty le k (k>0). Vi tat ca cde dir ki¢n cia mo hinh Wilson ta c6 thé 1ap ham chi
phi theo lugng hang dat méi lan q nhu sau:
A0

q

Nl
N(q) =

;(g co khi  g<q°

N, = AQ+I(“q s+ L 2"’ +CO khi q>q°
q
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Gital bai todn nay, ciing véi 11 gidi thong thudng ta cdn tra 15i hai van dé:

- C6 can thué kho hay khong?

- N¢u ¢6 thi thué kho nhu thé naoe?

Cidc budc giai

Biedre 1. grai bal todn véi ham chi phi N, trén mién q >0. Nghiém cla bai
2A

todn la: ¢, = \/-R—Q— . Néu gid tri ndy khong vuet qui q" ta cé & giai cia bai

toan ¢* = ¢, vi cau tra 1oi kém theo la khong cin thué kho.

Buoe 2: Néu ¢, = \/

Piém cue tri q; =

Chiy la ¢, > q; vi vay ta cdn xem xé1 quan hé clia diém cuc tri nay so véi ¢

1y quan sit cde do thi sau:

\Nl” H(2) \ ‘\N“l NI2)
Y .
E\ -, \ \\ 7
/// o e
-
. ~

Hinh (a) mo ta trudng hap ¢, > ¢ 100 giai cia bai todn 1 ¢ = ¢, , cau tra

161 keém theo li thué kho cé dunyg tich v = q; -q".

*

1linh {b} mé& td trudng hop q; < r,;” Wi giaichabaitodn la ¢ =g ’ . cautra
[in kém theo Fakhong thué kho.
d- Bai todn b0 tri khoang ché hang hay bai lodn t6 chite xép dé

Mot biti todn t6 churc san xuat dan dén bai todn du rit néu trén nhur sau: Mot

tau hang cd tong dung tich hiéu dung 1 Q, ngudi ta ¢6 thé phan chia dung tich nay
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thanh mot s6 khoang hang trong méi lin chd. Viée thiél k&€ méi khoang hang co
mat chi phi c6 dinh A. Viee x¢p d& hing ¢6 thé lam déng thoi & cde khoang voi
chi phi ¢& dinh cho mai don vi dung tich la C. Thosi gian xép dd ty 1¢ nghich vdi <6
khoang hang. chi phi luu bén ¢6 dinh theo thai gian 1a C,. Can phén chia 16ng dung
tich thanh cdc khoang sao cho chi phi phét sinh tlr cic y&u 16 trén nhd nhat, Thye
chat bai todn nay 13 mot bii todn o chifc sdn xudt. né kheng mang tinh chat cua
mot qua trinh dy trlr, nhumg do nhimg dac diém nhat dinh ngudi ta c6 thé mo ta bai
(odn nhu mot bai todn dy il va viee tim & giai hoin toan tuong wf nhu bai 1odn
Wilson.

Ti4 sir ta chia n khoang véi dung tich q nhu nhau. Téng chi phi duge xidc
dinh nhur sau:

F[nq—n4+(Q+£( AQ Gy,
g

CQ
T ¢6 thé xde dinh bang thdi gian x&p dd hang néu tau chi ¢6 1 khoung, vi
viy ¢6 thé qui d61 dé nhan duge T=1.
Ham téng chi phi co dang:
. 40 Cyg
Fing) =22y cp
¢ O

Dung tich tdi uu ciia méi khoang xdc dinh theo cong thie sau:

g* = \F (15)

Tren day 1a mot 86 bai todn ¢ thé mo hinh hod thanh mo hinh Wilson véi

mot vai didu chinh nho. Piém chung ¢l 1p mo hinh nay la cach md hinh hod v

cach tim 101 giai. Gic cong thire xde dinh 17 giai twong doi don gian. Tuy nhién,

tinh chat phute tap lul thé hien & viec phan tich cde yeu 16 vi cich thiie trire trong

hod. hinh thite hod € ¢6 duge mo hinh don giae nhat ¢6 thé. wén cd & d6 loi dung
I3 eidi ¢o dién rong mo hinh Wilson dé tim 18 giai cho timg bid todn ¢y the.

3- M6 hinh dy triv tiéu thu déu bé sung dan
it- Mé ta bai lodn

Gia sir nhu ciu mot loai hang trong thoi ky T (T=1) 1a Q don vi. Viéc ticu

thy hang 13 déu dan vi hdi glan hd sung hang vio kho duge tién hitnh vé1 cudng
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do khong doi K don vi trong thai gian T=1. Ta gid thiét ring K>>Q vi néu K < Q
thi khong can dat vin dé dy rir. Chi phi cho méj ldn dac hang 1a A, gid don vi hang
la C, hé s6 chi phi du trit 12 1, the gian dat hang 1a T,. Hiy xéc dinh s6 lan dat
hang vé luong hing dat méi lan sao cho dng chi phi bé nhat.

M hinh nay duge xét nhur mot trutng hop dai dién cho quy luat bé sung hang
khong titc thai. Nhimg phan tich say diy c6 thé 1am twong tr cho cic mé hinh khic
khi ta thay d6i cic tinh hudng vé gid ca, qui luat ti¢u thy hang v.v...
b-Thiét ldp mo hinh

Tuong tv nhur mo hinh trén ta cé thé xem s6 luong hang dat mbi 14n bang
nhau v bang q, 56 ldn dat hang $é 13 n=Q/q. Vi Q << K nén trong méi chu ky du
tri, tiéu thu t ¢6 hai khoang thoi gian ¢, - thesi gian ¢6 bo sung hang vio kho; t,-
thot gian chi ti€n hanh tieu thy.

Néu goi lugng hang 16i da trong kho la S:Ta ¢6 trong thdi gian T=1 néu nhap
hang lién tuc thi luong hang du 1a K-Q; trong thoi gian t, lugng hang du 1a S vay,:-
S/ =(K-Q)/T hay S=t (K-Q).

Mar khdc trong thoi gian ¢, luong hang nhap duge 1a q, nén qA.=K/T hay
t=q/K, tir d6 ta ¢6: S=q(K-Q)/K=q(1-Q/K), vi ¢6 sa dé bidu thi 56 luong hiang du
1rG trong kho nhu sau:

s]

l.'k II. l'. I:I \

> —

t=t+, T=1
: AQ ) '
Ham téng chi phi a: Flg)= AQ + ]C%(l ~%) +CQ (16)
i

Néw dar I' =1(1-Q/K) ta cé ham chi phi cita mo hinh Wilson trong dé [ thay
bang I, va dé dang ¢6 Iai giai twong .
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c- Lot gidi

Luong hang dat 16i uu mbi lan:

(17)

va:

(13)

(19

S6 lan dat hang 11 n* =Q/q*
Chu ky duy trif, tiéu thy : t® =1/n*.

Piém dat hang trong trudng hop nay can phan bigt mic B* khi dang lam day
kho va khi dang lam voi kho.

Pride tien ta tinh: B =Q[T,-t*.int(T,/1*)].

NEu B £ S*=q*(1-Q/K) thi B* = B: dat hang khi dang 1am voi kho.

Néu B >§% thi B* = (K -Q)(t*-B/Q): dat hang khi dang lam day kho.
d- Phan tich loi gidi

Cic phan tich trong mé hinh Wilson hoan toan ¢6 thé sl dung cho mo hinh
dus trit tiev thu déu, bd sung ddn din. Mot so bai todn md rong ¢6 thé ing dung
duge néu ta ¢6 thé tién hanh dugc phép thay th& h¢ so 1 bdsi I' nhy dd ndi & trén.

Sau day ching ta chi xét nhitng phan tich riéng co cua mé hmh nay

+ Xdp xi bGi mé hinh Wilson va iy bo dug triv

R& rang ty 1¢ Q/K 1a hoan toan xdc dinh, vi viy su sai khéc cha 10i giai trong
mé hinh ny véi mé hinh Wilson phu thuode vao gia tri Q7K.

N&éu Q/K = 0 thi thue ¢hdt mo hinh &5 thank mo hinh bo sung tic tho.
Nguoe lai khi Q/K = 1 thi col nhy khong ¢o dur trit.

M6 hinh du (it niay phit hop véi qud irinh t6 chifc san xudt - iéu thy hon la
qué trinh Kinh doanh thuong mai. Trong d6 ¢6 thé xem K 3 nang e san xudt mot
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mat hang chinh, Q 14 nhu cdu, A 13 chi phi chudn bj mot dot sin xudl, C [a chi phi

tre 1i€p cho sdn xudt mét don vi hang, T, Ta thvi gian chufin bi sdn xual.
+ Bai todn vor khéi hupny hang khéng qua bho

8o vdi md hinh Wilson, t6ng chi phi treng mo6 hink nay nho hon, nguyen
nhan Ia ¢6 mo1 khéi luomg hang ¢6 thié xem 13 khong phai qua kho trong mdi chu
Ky, do d6 gidm duge chi phi du trit, C6 1hé xdc dinh 6 luong do tai chién huore 143
vu nlur sau:

r=(q*-5%) =q*-q*(1-Q/K) =q*Q/K.
Vi s6 chu ky 12 Q/q* v vidi T=| tong luong hing khong qua kho {a:
0"
R¥==_.
K

R¥ ¢ling 12 mot chi tiéu dé danh £id mét khia canh cla chién huoe du triz
dang 16n tai. Trong thuc 1€, R * khong phu thude cdc chi phi, n6 chi phu thuoe K vi
Q. Vi viy néu doanh nghigp thue hign mot chién luge dy it q, ma luong hang
khong qua kho lén hon R* e 13 nhu cdu Idn hon mite di bdo hodc khi nang san
Xuat giam, nguoe lai Khi luong hing khéng qua kho b¢ hon R* thy nhu cfu Ion
hon mite dy bdo hoac kha nang sin xust tang.

C6 hai tinh hudng don gian [a:

- Viin d¢ dur bdo va didu chinh tdng nhu cdu: Q

- Vin dé ddnh gid nang lue thue (& clia don vi: K

+ ['ong nhu cdu Q: Khi tién hanh lap k¢ hoach tdc nghiép cho mot thoi ky T,
ching ta dua 1rén nhidu nguén thong tin dé x4sc dinh tong nhu cdy Q cho mat
doanh nghiep, mot khu vire. ... . Khong thé va ciing khong ¢6 di kha nang xdc dinh
chinh xde Q. Chiing 1a ¢6 thé cin ot vio tinh hinh du trir-tieu thu ¢tia mot phéin

thovi gian d€ higu chinh tham s6 nay.

[- Gia st trong thdi gian T=] 1a d3 du bdo mot nhu cdu Q déu dan. Bing
nang luc cung cap K, sau thdti gian oT 1a xdc dinh duoe luong hang khéng qua kho
R, (hode tromg img 1a lusng hang qua kho R = aK-R ). Nhu vay luong hang
Khéng qua kho R, 1a luong hang thye @& tidu thy trong thoi gian «l'=a, Nhu ciu
thue @sé 1a Q' =R /o
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2- Loi giai wong tinh hudng don gian néi trén ¢6 thé khong thie €, do
doanh nghiép luon ¢6 mot chién luge theo chu ky. Vi vay chi sau mot chu ky hay
cd nam ngudi ta méi 6 kha nang ddnh gid lai thi rudng. Sau day ta xét rudng hop
thoi gian san xudt ban dau lam co s ddnb gid a1 chu ky.

Trong mot chu kY gia sit ta san xudt lugng hang g, néu nhu cdu cd nam 14 Q.
luang hang qua kho 1 S =q(1-Q/K). Gid sir lugng hiing qua kho thue 1€ ta § khic 5
va théi gian san xudt cia chu k¥ ndy 1a 1", nhu vay 1a ¢6 the thay g= 'K, Nhu cau
thye 1€ Q' nhan duge tlr phuong trink S' =t "K(1-Q/K).

Nghi¢m phuong trinh nay [a: Q' = K- S/A

3. Truomg hop don gian nhél, co $& danh gid 1A mot nam san xudt vi uéu thu.

-

- . )y
Nhu di néi ¢ trén lugng hang khong qua kho 1y thuy¢t la R”‘——K— , néu lugng hang

khong qua kho thyc t€ la R" khac R* ta ¢d thé xdc dinh lai Q' nho cong thic sau:
O'=VSK .

+ Khd ndng sdn xudt K- Hodn toan nhu trén, bai todn ddnh gid lai kha nang
s&n Kudt coing ¢6 thé phan chia thanh 3 wrudng hop wong (. Tuy phién. can chu ¥
rang ddnh gid lai kha nang cung cip thudmg chi ¢6 ¥ nghia khi ban thian doanh
nshiép khong tur sin xudt, hing hod nban duge tir mot hay mét s6 ngudn cung
khac. V& mat k¥ thuat ciing nhu tiuh todn cu thé khong ¢6 gi khé khan.
¢- Thi du

Thi du 1 (bai todn co ban); MOt ¢o so san xudl xam [6p xe hai ¢ cong suilt
thiél bi 2000000 bd nam, nhu ciu tiéu thy 1400000 bo/nam. Chi phi cho mot lan

chudn bi san xudt 1 4008, chi phi san xuil moi bo 140$. Chi phi bao quan cd he so
0,01, Thai gian chuan bi mot dot san xuat 45 ngay.

i~ Hay phan chia nhu cau trén thinh cdc dot sdn xuat sao cho tong chi phi bé
nhat.

- Néu méi 1an san xudt 6000 bo thi chi phi cho méi bo la 1388, ¢6 nén lam
theo qui mo nay hay khong?

Giii: (Két qua nhan duge wr MH4)
SO LIEU
Tong cong suat K= 2000000.00
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Tong nhu cau Q=1400000.00
Chi phi dat hang  A=400.00
He so chi phi du tru =140.000
Don gia = 0.010 -
Thot gian dat hang (50 ngay) T= 45
KET QUA GIAI BAI TOAN
L.uong hang dat 10t nhat la q*=51639.78
Luong hang toi da trong kho s*=15491.93
Tong chi phi nho nthat  F(g*)= 196021688,707
Thoi gian mot chu ky t*=0.0369
So lan dat hang n*=27.1t
Diem dat hang B* = 1455273
Dat hang khi dang lam day kho
b- Néu mdi }4n san xudt 6000 bo thi tong chi phl’ s la
F(6000) = 400.1400000/6000 +
6000( 1-1400000/2000000). 1 30.{),01;"2—?1 400000,138=
=179294503,3

Ta thay F(6000) < F(q*) vy nén chon 16 hang san xudt méi lan 1 6000 bo.

Thi du 2 (ddnh gid lai nhu cau): Mot doanh nghiép cung cap thudc bio vé
thire vat du bao trén dia ban minh cung cap lugng tiéu thu méi nam 1a 30000 don
vi. Cong suat thue 1€ cha doanh nghiép 1a 45000 don vi/nam. Chi phi cho | ldn
chuan bi san xudt 14 2 trigu, chi phi sin xudl tinh truc tiép cho médi don vi thude
bao v¢ thuc vit nay 1a 200 nghin déng. Chi phi bio quan bing 15% chi phi san
xudt tryc 1iép. Thai gian chuan bi mot dot sin xudt ta 3 thang.

a- Hay xdc dirh s6 don vi thudc can san xudt mdi dot sao cho tdng chi phi
nho nhdt. Xdc dinh diém (lugng thudc con trong du trit) chuin bi san xual.

b- Gid sir v6i phuong dn xdc dinh & cau a, 1ién hanh san xudt tieu thu mot
chu k¥ nguds ta thay luong thude qua duy triv [a 1000 don vj. Hay xdc dinh lai téng

nhu ciu va phuong dn san xudt Gép theo.
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c- Néu nam sau tinh hinh khong ¢6 gi thay ddi so vdi nam hién tai thi chién
luge sdn xudt tiéu thu nhu thé nao?.

Giai:

a- T'a c6 thé tdm tat baj toan trén nhu mot b todn du trit véi cdc dit kién sau:
Tong cong suat K= 45000.00

Tong nhu cau Q=30000.00

Chi phi dat hang A= 2.00

He so chi phi du tru =0.150

Don gia =0.200

Thoi gian dat hang (so ngay} T= 30

Vi MH4, 161 giai cia bai todn la:

Luong hang dat tot nhat la q*= 3464.10

Luong hang toi da trong kho s*= 1154.70

Tong chi phi nho nhat  T(q*)= 6034.641

Thoi gian mot chu ky t¥=0.1155

So lan dat hang n*= 8.66

Diem dat hang B*= 49917

Ta ¢6 B=Q(T, - tFin{T,//1*))=2465.753 > S*=1154,7
bat hang khi dang lam day kho

b-l Gia sir chiing 1a tién kanh san xudt va tiéu thy trong mot chu ki theo két
qua nhin duge & cau 4, lugng hang qua kho 1a 1000 don vi. Ta thdy lugng hang
qua kho nho hon S* tic ka kha nang tiéu thu 16n hon hay t8ng nhu céu cao hon.

Xdc dinh lai téng nhu cdu Q:

- Thi gian san xuat trong moét chu ky: (=0.07689

- Téng nhu cau dy bdo lai: Q' = K- §/t,= 32009.6 (don vi).
Phuong dn cho théi gian con lai trong nam:

169



Do thoi gian san xudt tiéu thy cia chu ky ddu khong c6 kha ning hiéu chinh
nén ta khong xét dén viée bd sung nhu cdu cho chu ky nay. Téng nhu ciu ciia thei
gian con lai ¢6 thé tinh nhu sau: Q= Q' (1- 0.1 155)=28312,

Toéng cong suat con lai 1a K = K(1-0.1155)= 39802. Thai giancon lai la T =
0.8845.

Peé don gidn cho viéc tinh todn, trude ticn ching ta xem mot don vi thdi gian
la 0.8845 ndm. Hiéu chinh h¢ s6 chi phi du trit theo cong thitc: 1'=I*0.8845=
0.132675,

Lot grdi nhan duoce tir MH4 nhir sau:

Tong cong suat K= 39802.00

Tong nhu cau (J=28312.00

Chi phidat hang A= 2.00

He so chi phi du 1ru =0.133

Don gia =0.200

Thoi gian dat hang (so ngay) T= 30

KET Q.U.f\ GIAI BAI TOAN

Luong hang dat tot nhat la q*= 3845.02

Luong hang toi da trong kho s*= [109.98

Tong chi phinho nhat  N{g*)= 569],853

Thoi gian mot chu ky *=0.1358x0.8845=0,122503
So lan dat hang n¥*= 7.36

Diem dat hang B* = 283,92

Ta cd B=Q(T, - rt¥int(T,/t*)) = 3140,73 > S*= 110989
bat hang khi dang lam ddy kho

Vi két qua trén, trong thdi gian con lai ta chia téng nhu cdu thanh 7,36 ldn,

moi lan san xuat 3845.02 don vi. Thoi gian clia méi chu k¥ san xudt, téu thu [a:

('*= 1#0.8845 =.120115 = 43 ngay.
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¢. 'Iéng nhu cin nam sau: Q=32009.

(iial bai todn vai so liéu sau:

Tong cong suat K= 45000.00

Tong nhu cau Q=32009.00

Chi phi dat hang A= 2.00

He so chi phi du tru =0.150

Don gia = 0.200

Thoi gian dat hang (so ngay) T= 30

Két qua véi ME4 nhu sau:

1.uong hang dat 10t nhat la g*= 3844.95
Luong hang toi da trong kKho s*= 1109.99
Tong chi phi nho nhat  N(q*)= 0435.100
Thei gian mot chu ky v#=0.1201

So lan dat hang n*= 8.32

Diem dat hang B* =202.74

Ta ¢6 B=Q(T, - t¥int(T,/t¥)) = 202,74 < §* = 1109,99
Pat hang khi dang lam vai Kho

Thi de 3 (déanh gid lai khd nang): MOt co sa san xudl bot giat, voi trang bl
ky thuat, lao dong, tién vén,... udc tinh ¢ thé san xudt 60000 tin/nam. Nhu cau thy
trudmg chi & mire 40000 t@n/nam, chi phi cho mdi dot chudn bi san xuat 1a 1408,
chi phi san xudl tryc 1i€p cho mbi tin fa 9008, vie téu thy ¢6 thé xem la déu dan.
Chi phi bio qudn bang 0,0} chi phi san Xull tre tiép. Trong nam t co s nay dip
(mg vira 40 nhu cdu ndi trén va chia thanh 4 dot san xudt, méi dot 10000 tan,

a- Hay xac dinh kha nang sin xudt thuc cua co s& trong nam 1. Biét ring
lugng hang khong qua kho Ja 20000 tan.

b- Nam t+1 moi chi phi ting 10%: thoi gian dat hang 120 ngay: tinh so
ligng cin san xudt moi dot sao cho tdng chi phi nhd nhat; tinh diém dat hang

[ong umng.
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Giai:

a- Luong hang khong qua kho trong truong hop chon qui mo t6i wu tinh
duge la R'=Q/K xip xi 26666,666 tin. Nhu vay lugng hang khong qua kho nho
hon miic 1y thuy€t. Ta thay tir cong thie tinh S lugng hang khong qua kho ¢6 thé
tinh theo cong thife sau: R=Q°/K. Ta ¢é thé ude tinh kha nang thuc cia cd s la:
K#*=Q*/R*= 80000 tin.

b. Tom 1t s6 liéu: (vdi gia thigt moi chi phi tang 10%)
Toéng cong sudt K= 80000,00

Téng nhu cau Q=40000,00

Chi phi dat hang ~ A=154,00

He s6 chi phi du ot 1 =0,010

Pon gid € =990,000

Thot gian dat hang (s6 ngay) T,= 120

K&t qua giai baj todn:

Luwong hang dat (3t nht a  q*= 1577,62
Luong hang to1 da trong kho 12 S*= 788,81
Tong chi phichd nhat  N(q*)=39607809,225

Thoi gian mot chu ky 1*=0,0394
S6 14n dit hang n*= 25,35
Diém dat hang B¥ =529.71

Ta co B=Q(T, - t¥int(T,/1*)) = 529,71 < §* = 788 81
bat hang khi dang lam voi kho.

Ching ta hoan toin ¢6 kha nang md rong mo hinh dit trit tiéu thy déu, bd
sung dan dan nhu déi véi mo hinh Wilson. Tuy nhién, ngoai viéc thay mot cich
hinh thic h¢ s6 I bing I' nhu trinh biy & trén cdn chii y dén yéu t kha nang cung
cdp K ma trong mo hinh Wilson khong ¢6. Mac du vé mat todn hoc khong 6 thay
doi nhiéu trong cdch ti€p can khi mo hinh hod nhimg bai toan nhu vay, nhung hiu
hét cdc bai todn san xuat-dy trir tiéu thy thuc 1€ ¢6 thé mé hinh hod bdi loai mo
hinh nay.
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4- M6 hinh dv trit gia hang thay déi theo s6 lugng dat mua (Md
hinh nhiéu gia)

Cac mo hinh di xét ndi chung gia thiél ring gid hiang ¢6 dinh theo mbi
phuong thite. Trong phin nay chiing ta x¢t trudng hop gid hang thay ddi theo s6
fuong dat mua méi 1an (con goi ta mo hinh nhicu gid), loai mé hinh nhu vay thich
(tng voi cdc hién tugng san xuét kinh doanh thue t€ dé 14 cdc hinh thic dat hang,
han buon cong nghiép, thuong nghiép... hay ndi chung la xét dén tinh hiéu qua
cla qui mo san xuat kinh doanh khi xdc dinh gid hang. Chiing ta &y co 5§ 1a mo
hinh Wilson, trong trudng hop bai todn thich (mg véi mo hinh bé sung dan dan
cdch giai quyé€t khong c6 gi khic., '

a- Mo td bai todn

Nhu cdu moét loai hang trong thai gian T [a Q den vi. Chi phi cho méi lan dat
hang la A, hé s6 chi phi dy tri¥ 12 I, gid hang thay déi theo s& lugng mua méi lan q
nhu sau:

née  q<s, gid ¢,
§ €9 <5 gid c,
8, <Q <8y gid c;
S =g <sy gliac,
srl-l < gié' Cn
trong do 18 <8,< <8, Vil €,>C>.... 2

Cé theé xem nhu $,=0 vit 5,=+0.
b-Thiét lap mé hinh

Dé don gidn cho viéc tim 151 gidi ta gia thiét thoi gian bé sung hang khong
ddng ké (b6 sung uie ths). '

A .
bt Fgq)= AQ + IC, g, C,0
q 2
F{q) khi qe(0,s)
F‘Z(q) khf ([E{Spb‘z)
e =4
P;,_[(q) kh" q € [-3"::—2'5,7—1)
v Fuq) k!'u' gels,_ o)
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c- Phdn tich mo hinh va thudt gidi
Theo gid thiél c,>¢,>....>¢, ta ¢6: TFi(q) > Falg) >.....> F(q) v6i moi gid tri q > 0.

Goi q,* la diém cuc tiéu ctia ham F(q) ta co:

. 240
9. = IC,

do ¢, gidmnén ta luonco: ¢, > ¢, , . tike 1A cde didm cue tiéu cia cac ham chi

phi F(q) x&€p theo thit ty tang dén. (20
Mat khac
Fiq*) =CQ + 2AQ/q* < F (q. %)= C.,Q + 2AQ/q* .. (21)

Vi (20) va (21) chiing ta ¢6 the 1hiét 1ap cdc thuat todn giai bai todn nhiéu
gid nhu sau:

Thual.to{m 1:

Vi ham F{q) ludn ¢6 1 6 nho nhat so v6i cdc ham F(q) vai moi i <j vi q >0.
ta tim cdch xac dinh gid tri nho nhat cha F trong cdc khodng clia mién xdc dinh
giam dan. Cu thé la:

- Xét khoang [s,_;, o), trén khoang nay F(q) duge biéu dién qua him F (q),
240

cure 1i€u cua F(q) dat tai g,*= R

H

. (240 o s , .
Néu g,*= —Q— 2 8, . wie fa gid i nay thuoée mien xde dinh coa F(q)

\I 1,
v . , 2A
trong F. thi ta nhin duoc 167 giai cla bai todn vdi g* = \/TQ =q,*.
240

Néu ¢,*= < S, e Ja gid tri nay khong thuoe mién xdc dinh ciia

F,(q) trong F, hon nita véi g> q,* ham F,(q) tang nén gid tri nhd nhat cia ham F(q)
A L& L i .

trong khodng [s, ,, ) dat tai Ft,(s,,_,)=—Q + I(_'-—”z—"— +C, Q. Tiép tuc xét khoing
5,

"

lsn-l" Sn-l)I
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- Xé khoang [s,5, 8..), rén khodng niy F(q) ducc bicu dién qua ham F, (q),

2 . 240
cire tidu cha F{q) dat tai g, *= ____ng.
]( |
. 240 RN e
Néu q,,.,*= 0 = = 8,.,, gl tri ndy thudc mién xdc dinh cua ¥, ,(q) trong
C a1

I, thi 1a nhan dugc 101 pidi clia bi toan nho so sdnh hai gid tri ctta Ftai s, vaq,* Cu
thé 13 :
Néu Fg,. . *) = J2AQIC, | +C, 0 > [(s,.) thi luong hang dat tot nhat 13

o
q = S

Néu Fq,*) = {24QIC, | +C, ,Q <F,(s,.) thi luong hang dat ot nhat 1a
q* =qa. "

Néu F(g, ) = 240IC, , +C, 0 =Fs,), laong hang dat (6t nhat g* = q, *
hoac g* = s,, (cuc tri khong duy nhat).

, (240 L s L,
Néu q,.,*= \/f(' = < s, tuong tu nhu trén ta thiy gid tri nho nhit coa

L

AOQ s,
ham I trén [s,,, s,,) dat tai Fo(s,.) =——+ (==

+(C,_,Q. Tigp tuc xét

L

khodng [s,.;, 8,.5)-

Thu#t todn ducge 1iép tuc cho dén khi ¢6 tri diu tién q*e[s,;, ). Gid i g*
nhu trén ludn t6n tai vi tromg hop x4u nhél ta fuon cd q *> O=s,,.

(6 thé thue hién thudt todn trén nhu sau:

Tinh cdc gid tri q,* v6i k=n, n-1, n-2.... cho dén khi nhan duge g;* thod mian

didu kién g *efs,,,5).
Tinh {Fy(s,..) véi s>i}va F(g*).
Tim Min{F.(s,.,) vai s>i ; Fi(q,*)}.
Diém dat gia tri nhd nhat chinh 13 diém cye tiéu cba ham 1(q).

Dé dang tap hop céc thong tin cin thiét cho viée tim 1oi gidi trén mot bang
¢ dang sau:



k q," Sk.q Min F(q)

n-1

n-2

Thuat toan 2:

Tu thuat todn | ta thay cdc budc tinh todn luén phai so sanh hai dai luong
2A4Q

va s, |, ¢6 thé chuyén viéc so sanh nay thanh so sérh cdc luong biéh véi

IC,
cing mot lugng ¢é dinh nhur sau:
. AQ
Dicu kién: — < (2) s, (*)
ic, |
AQ

tuong duong diéu kién: 2 <)\ [s, 1

AQ

5 .
Bata = —]—; Cs.’= B ta co (%) tuong duong o <(2)p,.

i

Nhu vy cd the xdc dinh trudc o, sau d6 tinh ddy [B.}. k& tir i=n, n-1.... cho
dén khi nhan duge gi trj ddu tién nho hon hay bing o

Didy nay két thdc tai i = k, sau d6 tim Min{Fs;,) v6i s>k ; F.(q,*)}. Tri s6
nho nhit tim dugce cho diém cuc tri tuong tng.

Thuét todn 2 tién loi cho viée tinh todn nhe cic bang tinh, dac biét 13 khi 6
nhimg thay déi trong mitc gid va moc déi gid.
d- Nhimg luu y khi gidi quyét cdc tink hudng théng thuong trong mé hinh
nhiéu gid

Do tinh chat khong lien tuc ctia ham chi phi trong mé hinh nhiéu gid, cdc
md rong bai toan hoan todn cé thé thuc hién nhu véi mo hinh Wilson nhumg phai
chii y cdc van dé sau:

- Mo hinh nhiéu gid ¢6 ham chi phi xay dumg trén co s¢ mot 16p ham ma
moi ham & mot him muc tiéu ciia mé hinh Wilson xéc dinh trén mot khodng nira

dong. Vi vay viéc phan tich phai chii v cdc diém bién.
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- Mot o bai todn nhiéu gida khong thude idp mé hinh nay hoiic ¢6 mot phan noi
dung cua 16p mé hink nay nhur cd mot vai gid co dinh vai igng dat mua c6 dinh. '

- Trudng hop mo hinh véi viéc bo sung dian ddn tham s& K, 12 mot yéu 16
khong duge x¢ét trong mé hinh Wilson. ¢d thé 1am thay déi cdu tric mo hinh vi vay
khong thé sir dung miy méc cac thuat todn néu trén.

e- Thi du

Thi du 1: Mot cang ty kinh doanh mét loai béng dién, téng luong hing cé
khi nang tiéu thu ia 10000 thing/nam. Chi phi cho mot lan dat mua 14 20%; he so
chi phi bdo quan 1a 10%. cudng do ban ra déu dan. Thoi gian nhap kho khong
ddng ké. Néu mdi [an dat mua 1ir 2000 thiing trd [én thi gid 1 thing Ta 1205, nguoc lai
gid 1 thing 1a 12,58, Xdc dinh luong hang mua méi lan sao cho 10ng chi phi nhé nhat;

tinh thoi gian mot chu ky du trit va téu thy, tinh diém da hang twong img.

Giai; Day [a bai todn ¢6 1hé mo hinh hod dudi dang bai todn du trit 2 mic
gid, voi cde dir kién sau:

‘Téng nhu cau Q =10000
Chi phi dit hang A =20
11é s6 chi phi du trir 1=0.1
Théi gian dat hang 1" =90 {ngay)
Gid hang: C=120.5, G, =120
Mac doi gid: s, =2000
Thuee hidn thudt todn. q*(2)=182.5742
Vi q,*nhd hon mife s, ta tinh F¥(s)) =1212100 va F*(q,*)=1207195
Ta thdy: F¥(s) =1212100 > F*(q,*)=1207195
Vay g*= q*(1)=182.195
Két qua: [.uang hang dal mdi ldn q*=182.195
‘Téng chi phi bé nhat F¥(q) =1207195
Thon gian mot chu ky 1% =0.01822
86 lan dat hang trong nam n* =54.88625
Diém dat hang B* = 97.21833
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Thi du 2: Mot cua hang kinh doanh mit hang A, 1ong nhu cau trong kKhu

vire 13 4000 tdn/nam. Cudmg do tiéu thy déu va thai gian nhap hang vao kho khong

ddng ke, Chi phi mdi lan lam hop dong 1 2005, he <0 chi phi dy ol 12 0,05, thin

gian dat hang 120 ngiy. Néu maét 16 hing mua tr 1000 tin tr¢r 1én thi gid 1 tan 1

S6S. nguoe lai gid [a 37S/an. Xdce dinh ¢& 16 hing dat moi 1an o1 v, thor gian mot

chu k¥ va diem dat hang.

Giai: Pay 12 bai todn ¢6 the mo hinh hod dudi dang bai todn dy teir 2 miie

g, v@i cic dit kién sau:

‘Tong nhu ciu Q =4000

Chi phi dat bang A =200

11é 56 ¢chi phi du teir 1=0.05

Tha gian dat hang T =120 (ngay)

Gid hang: C=57; C,=56

Mac dai gid: s, =1000

Thuee fridu thidt tedn

q¥(2)=755.9289

V1 ¢*(k) nho hon miic s, ; ta tinh F*(s )= 226200
g 1)=749.2686 vai F¥(q*,)= 2301354
Két qua:

q*

=3,
Luomg hing dat moi lan: q*=1000
Tong chi phi bé nhat: F*(q) =226200
Thai gian mot chu ky: 0% =025

Sé lan dat hang trong nam: n* =4

Diém dat hang: B* =315.0085

Thi du 3: M6t clta hang kinh doanh phan bon vo co, nhu cau cia khu vye Ja

20000 bao nam. chi phi méi Hn dat hing 11 50 $ . hé so chi phi du i 1a 0,2. Gid

hang tuy thude lugng hang mua moi lan q nhur sauw:
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0 < q <5000 gid 1 bao 1a 4,38
5000 < q < 15000 gid | bao la 4,13
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phi tai

15000 < g giad 1 bao la 4S.
Hién 1ai ctra hang dang mua moi lan 4000 tdn.

Hay xdc dinh chién luge du ird sao cho 1ong chi phi bé nhat. Ddnh gid chi
miuc dat hang hién 1at.

Giai: ( Kér qua tir ME4)

Tong nhu cau (Q=20000.00

Chi phi dat hang A= 50.00

He so chi phi du tru 1=0.200

So muge gia n=3

Don gia: 43.000 41.000 40.000

Moc doi gia S000.00 15000.00

Ban dang dat haog mot lan bao nhicu don vi7: 4000
Hien tai tong chi phi la: §77450.000

Luong hang dat tot nhat la = 3000.00

Tong chi phi nho nhat  N(g*)= 830700.000
Khoan thiet hai ban dang chiu la:  36750.000
Thi du 4: (mot thi du bang s¢ véi bang tinh Excel)

Giai bai toan du tri¥ nhigu gia

Téng nhu cau Q= 60000 alpha= 1200000000

Chi phi dat hang A= 500

Hé s6 chiphi dy tritl= 0,05 B _

ii Mdc d8i gid T Mic gia |  Beta So sanh MinF

| S(u) 0 G 12

S(1) 10000 | C(2) | 115 | 1150000000 k 695874
£(2) 15000 C(3) 11 2475000000 tidptuc | 666125
S(3) | 25000 C{4) | 10.6 | 6625000000 tiép tuc 643825 |
S(4) | 35000 | C(5) | 10.2 | 12495000000 tiép luc 621782
S(3) | 40090 L C(6) | 10 | 16000000000 téptuc |, 610750

K&t qua nhin dige 1 g = S=3H0000 vé Mink(g)= 0 14750
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Thi du 5: Mot cia hang Kinh doanh mot mat hing {uong thire ché bign. Nhu
cau hang nim cho khu vue (tinh rén ¢ <& thi phan) cua hang nay cung cip la
1200 tan. Clra hang c6 thé dac mua tai mot trong hai cg s& san xuat nhu sau:

Co sa I Lugng bin tai da cho cda hing 1a K = 2000tan/nam nhung chi chap
nhan ban moi 1da tir 8= 200 tin (rd 1én, véi gid C,= 2450 nghin déng/ftan.

Cer 56 1: Lugng bin 161 da cho cua hang 12 K,= 4000tin/nam, chap nhan bdn
VGl SO lugng bat k¢ méi lan, vdi gid C,= 2570 nghin donghén.

(iia su chi phi dat hang nhu nhau khi mua & hai co s la A= 4000nghin
déng/11dn. Chi phi dy trir mai tan/nam & C=100nghin. Cdc co s& cung cap v

cuomg do dén bat dau tir moi dot cung ¢ip theo lwong bén 161 da.

Giai: Xét truong hop mua & cg so { va Il ¢ han ché St cé:

Caci i g.%= = 195959 gid tri nay khong ¢6 thye (khéng thue

hién dugce). vi vay chi phi thap nhat dat tal $=200. Gid i nay duge tinh theo cong

- ) S )
thite: Fsy =25 +Cy (1= —-[%—H(_.‘]Q

= 1

Thay cdc gid tri cla cdr tham so la cd: 1,(5)= 2968000,

Co so Ii: Tai phuong dn 181 vu ta ¢d Fy(g*)= 3109923 vai khoi luong mua
mol Fan 259,23 tan. -

Vay chon mua & co s¢ 1 véi lugng mua moi lan 200 t@n, chi phi nho nhal
trong tng 1 2968000,

Ii- CAC MO HINH DU TRU NGAU NHIEN

1. M6 hinh du tr&@ mét giai doan

Phin nay ta xét mot mo hinh ma nhu cau a mot bign ngaw nhién, md dau
cho moét 16p mo hinh ngau nhién ¢6 nhiéu tng dung. Mo hinh nay twong tng véi
bai todn du tri? | giai doan, Tuy vay cé thé sir dung dé xdc dinh 16ng lugng hang
161 wu cho mot thai ky T khi nhu cau ¢6 tinh ngau nhién.

a- Mo td mé hinh

Nhi: cdu mot loai hang trong 1hoi ky ‘T 1a mét bién ngau nhién Q tuan theo

qui luat phan phéi xdc suat F(q), vdi trung binh vit phuong sai hire han. Ngudi kinh
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doanh ¢6 thé mua véi gid G, v bian véi gid C, (C, > €}, viée khong thoa man nhn
cau din dén Bn that [a C, d&i voi mot don vi hang thidu, s6 hang thirt s€ phai bdn
vai gid C (C< C). Hay xde dinh lugng mua § ¢6 1ol nhat rong thoi gian 1.

h- Thiét lip mo hinh

a- Freong hop Q la mot bién ngan whicn 1o rac

Néu goi S 1 lugng hang cdn mua thi lugng hing (iéu thu duge trong thoi
gian T 1a Min (S.Q), nhu vay lgi nhudn (vdi Q 1o rac) 6 thé tinh nhur saw:

Véi luong mua S néw nhu cdu Q < S thi xudt hién lugng hang thira, vi Q
ngdu nhién nén luong hang thira (8 - Q) ciing (& bién ngdu nhién, Xdc suat ¢6

Lugng hing thira (8- Q) 18 rang 14 xiic suat dé nhu cau bang Q: PXQ).

Tirdé ta ¢ thé tinh lgi nhnan trung binh viéi didu kien nhu cau Q< S la:

D= (CO-CS+CUS —ONPO)
{_)‘f:,\
Nguoe fai khi nhu cdu Q > 8, xuit hién tinh trang thigu hang va gay nén 160
thil do thigu hang. Xdc suit c6 lugng hing thicu (Q- S) ciing tinh trong tr nhy
trén: PIQ}. Vay lgi nhuan trung binh vai didu kién nhu cdu Q >S 1

DySI= D (S =C S +C Q= SNPQ)

Ham téng loi nhuan trung binh 1D(S) = D(S) + D«(S)

Ta 6 thé vieét

A=l I
DY = SHCO-CS +C S~ ONPQY+ D (S = (S +C (O =S)P(O)

-l [EENY|
Vin dé con lai 1a phai xde dinh hugng mua S sao cho tong loi nhuan trung
binh I6n nhat. C6 thé nhan xét fhai hung tr cha DES) bién doi nguoe chicu theo S,

vi vy trude hél chiing ta xac dinh 8% sao cho:
NDESH-1y < ISEF)

D(S*+1) = DS*)

Taco: DS +1) =Y (CO-CUS+D+C (S +1= NP0

Liel
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W
=Y NCQ - CAS =D 1 C(S+1=-MNPO)

[

+C SP(SY-C (S +DPS)Y+ O P(S)

= z_l_( 12) - .[;S + (\ (*(" o Q}]P(Q)

1A=

Nt Nl '
=S CLPWY + C P HC,SPS) = C SP(S) - C PSS+ O P(S)

=1 fain

= D($)=C, S PO+ S PO+ € SP(S) = C,SP(S)

[t =l

DUS+D = SUC S+ D)= C(S+D)=C (0 =S ~DPQ)

=N+l

3OS C =08 = Cy =€ (0 = 8) + CLIPQY = C, (S + DP(S)

ra-N

+C, (S + NP(S) + L, P08)

=S (€S- CS =0 - +(C, - Co+C, )2 P(O)

[EEN [FEN)
- (C, =C, +C,)P(S) - CSP(SY+ C,SP(S)
=D+ -Cy+ ) z P(OY—-C SP(S)y+ C,SP(S)
(A RN
Ki{ hicu F(S) la xdc sudt (G < 5), taco thé tinh duoc cac bi€u thifc sau:
D(S+1)- D(Sy= C,-C+C, - (C,+C,-CHF(S)
D(S) - D(S-1)= C,-C+ C, - (C,+C-CHF(S-1)
Diém $* 181 vu thod man D(S*+1)- D(S*) < 0

D(8*) - D(§*-1) =0

oo . O -+ o
tre Jic Fi§*-1)c——— = < F(5%).
C,+C. -0,
¢, -0+
djt g =—"—""—-=
¢+ -0,
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Ta thdy véi diéu kien C, > C, tht O<a <1,

Nhu vay $* chinh 1 phan vi mite o cta phan phoi F(Q). €6 the mo a k&t
qua nhu sauw:
¢ F)

L

s*1 5 Q

Trong trudmg hop o = F(5*) ta ¢ hai 101 giai S* va S™+1. wy nhién trong
thye 1€ ta ¢6 thé khong quan 1am nhiéu dén kha nang nay. vi hai ly do: thit nhat la
hai 2id tri gan bang nhau v $* [udn la mot nghiém: thi hai ja ham lgi nhuédn duge
tinh nhur gid tri trung binh cda mét phan phoi xac suat.

Thi du 1: S0 hop thit ban duge trong moi ngay tai mot clra hang & biegn
ngiu nhién tuan theo qui ludt Poissen voi trung binh li 100, Xdc dinh s& lugng can
mua cia cira hang trong nam biét rang gid mua buon mdi hop 1a 15000 VND, gid
bdn 1¢ 1 18000 VND, Clra hang wde tinh thiét hai khi khong thod mén nhu cau (vi
mat khidch) 12 1500 VND/I hop, nguge lai méi hop khong bin dirge phai bao quan
vit phai ban vdi gid 13000 VND.

Gidi: Bai todn rén ¢6 theé mo ta dwdi dang bai toan dir trit 1 giai doan vai cic

tham sd sau:
C,=18000; C,=15000: C= 13000; C,=1500;
Tacd a= 0,69
Vi ham phan phoi Poisson trung binh 100 ta co: Q*=105.

Chii y véi trung binh cua phan phoi Poisson du l6n ta ¢o (hé 1ay gid uri phan
vi chuan véi trung binh v phuong sar tuong tmg lam gid tri xdp x1 cho gid i §F
cin tim. Chang han vdi thi dy nay gid u1 10499 nhan duge nhd ham
NORMINV{0.69,100,10)=104.99 cia bang tinh Excel.

b- Frecomg hop O fién tic

Trong trudng hop phan phoi cla Q lien tuc ta ¢d the lam tuong ty va diém S*

xac dinh sao choe
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FIS*) = a, rong d6 Fiq) |3 ham phan phoi xde sudt clia nhu cau Q.

Néu bi&t ham mat do xdc suat cua Q: fiq) thi xdc dinh S* nho cong thifc:

F(S*) = IJ“}"(q)dq =,

h

Thay vay: D, (8)= J.((( -GS+ (S - g1 (grdy

v
Dy(S)= ]((C,.S‘ ~CS+C g —SNfigdy
Tir dé:
D(SY =(C-C#C)S- SFSHC - Co+ C)+(C-C+C,) I]q}"(q g + C,1(Q)
o
[Lay dao ham ham D(S) v cho ID(8)=0 ta ¢d kot qua nhu trén.

Thi du 2: Nhu cdu phan dam trong ndm cua mot khu vue do cong ty A cung
cap la mot bién ngdu nhién phan phéi chudn véi trung binh udc lugng 1.
E(Q)=12000tan, do léch 1iéu chudn duge ude lugng a4 40 tdn. Gid mua vio 1o
I20%/tdn, gid bin 1¢ theng thutng 13 140S/dn. Viee cung cdp thiu méi tan o v -
nhu cau s¢ lum that thiet 10$, luong on kho cudi ky chuyén sang ky sau < oil
bdn [ }5%/an.

a- Xdc dinh lugng hang mua suo cho téng Igi nhuan cao nhat.

b- Giidi bai todn trong trudng hop tinh hinh hang nam duoc mé ta nhu tren,
theo s6 lugng tinh todn & ciu a. Biét chi phi dy trif tinh theo gid mua véi hé 5o
0.05: ¢hi phi dat hang mot 14n 1205,

Giai;
a-Theo cac dir kién wén ta cé: C,=140, C=120;
C=115 C=10.
tacsd:  a=0,86.

Can tim S* sa0 cho S[($* -1200)/40] =0.86. Tra bang phan phai chuan  cé:
Ul [J.‘HH?:UvSE):

S*=1,08032. 40 +12000=12043 (tan).
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b- VGi Q*=S%= 12043 ta giai bai todn Wilson va nhan ducce k€t qua sau:

Tong nhu cau Q= 12043.0

Chi phi dat hang A= 12000

He so chi phi du tru  1=0.050

Don gia C=120.00

KET QUA GIAI BAI TOAN

Luong hang dat tot nhat lu q¥= 694.06

Tong chi phi nho nhat  N{g*)= 1449324.3063

Thoi glan mot chu ky t*=0.05706

So lan dat hang nF=17.35

Chi phi thuc (€ cho mdi dn s€ la 120.35(8).
c- Mot vai tinh huéng

- Truémg hop don gidn 1a C=0 tie 12 lugng hang thira phai huy (chane han
cdce loai vaxin, thuc pham (ol s6ng. rau qua,....)

Ta ¢6 & =1-CAC,+C,). nhu vay 1y 1¢ CAC + C,) chinh 1a xdc sudt cia bién
¢6 (0>S$%), 1y 1& nay cho bict kha nang thi¢u hang tai phuong dn (G w, ty 1 ndy
tang néu nhy gid mua vio so v&i gid bdn ra chénh 1¢éch nho, dong thoi thiét hai do
khéng thoa min nhu ciu khong qua 16n.

- Nhw trén di trinh bay, Q duge xem 13 bién nglu nhién vi vay sau khi xdc
dinh Q*=S* ta céin gidi bai todn fim chién luge dat hang cho mdi thai k. Trong
trudng hop niy gid hing tng v&i mo hinh Wilson phai bao gom gid mua, chi phi
du trit, chi phi that thigt tinh cho méi don vi hang bi thi€u hut (ai chién luoe du uir
16 tu. Viee phan bai todn thanh hai bude gidi nhu vay chic chian khéng cho ta
phuong dn 160 wu todn bo. Trong trudng hop gid hang tinh lai qud cao so véi gid
mua C, cdn sit dung thudt todn idp nhidu vong dé nhan duge loi gidi gan ding.

2. M6 hinh dy trit c6 bao hiém
- Mo td hai todn

Khi x¢é1 biti todn dur trir don gidn, ta gia thiét ring thisi gian da hing ¢d dinh
ta T, tr d6 xdc dinh duge diém dat hang B*. Nhu vy hang trong kho vira hét la ¢6
hiang bo sung. Tuy nhién trong thuc (€ thoi glan dit hang ¢6 thé ngdu nhién, thi tr
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thon diém da hang dén khi o6 hang méi, luong hang ticu thu c6 thé Khac B*. Didu
d6 dot hoi dei khi can ¢6 mot lvong du trit bdo hiém nham thod man nhu ciu tai
moi thdn diém vai mue tin cdy cho trude, DE giai bai todn trong trudng hop nay
thay vi xét tinh ngdu nhién cia thoi gian dat hang 'I', ta xem nhu luong hang ticu
thy trong thdi gian d6 12 mot bich ngau nhicn B, uan theo mot qui luat phan phéi
Xdc sudit nao d6, vdi trung hinh vi phuong sai hitu han. S dé kho ¢6 thé mo 14
nhur sau:

q+R

Bt

-

0 il *t > t

C6 thé 16m 14t bai todn lrong trudng hop ndy nhy sau: Nhu cdu mot loai
hang trong thai ky T (T=1) 1a Q. Chi phf méi lin dat hang 13 A, gid hang 1 C, he
s0 chi phi hdo quan theo gid 1a 1, thoi gian dat hang 12 T phan phéi G(),vdi trung
binh 13 "I, Vice b8 sung hang tde thivi va ticy thy hang phan phéi déu theo thei
gian. I3y xdc dinh lugng hang cfn mua mdi l4n va mot [uong du trit bdo hiém R
s20 cho kha nang thicu hang khong 1én hon £ dii nhé (cho trudc).

b- Thiét lip mé hinh _

Bai todn 1rén ¢6 thé qui vé bai toan xdc dinh luong bao hiém R sao cho trong
thot gian T luong hing tieu thu vuot qua (3% +R) vai xde sudt . Gia st bidt qui
ludt phan phéi cta T, vi viée ticu thu 13 déu dan nén ¢ thé suy ra qui lut plhian
phoi cla luong hang ticu thy Q, trong thoi gian cudi cing : T.=(T -rRint(*y) la
I'(q) (Trong thyc 1€ ta ¢6 thé xem nhu da bidt phan phéi xdc sudt cha Q,), Ta cin
xdc dinh R 16 thi€u sao cho:  P(Q, >B*+R) <z,

Goi phan vi mic € cta phan phoi I 1a ¥, (tdc (3 P(Q<F,)=g) ta cO:B*+R>F
hay R> I, -B¥*=R*.

Trong trudng hop do du trix trung binh trong kho s€ [2:0,5q*+R* va ham
16ng chi phi dat gid tri nhd nhét: N(q* R#)= IC(g*+R*) +C(Q+R*).
¢- Thi du

Mot cors¢ sdn xudt x2 phong cin sir dung méi nam 11 ,88 140 xt, qui luit tieu
thu déu theo thai gian. Thefi gian nhap kho khong ddng k€. Chi phi méi 14n dat hang
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60%, gid moi tan xat 8508, chi phi dy wrir bang 10% gid mua. Thoi gian dat hang
phan phai chudn trung binh 13 60 ngay, vdi thi gian dé trung binh mdi ngay tiéu
thu 1a 33kg vdi sai léch tiéu chuan Tkg, mdi ngly thi€u xdl phai nglmg san xudt
gdy 10n that 40%. V& mic bao hiém cé do tin cay 0,99, hdy xde dinh luong du irit
bao hiém sao cho 1én that it nhat, tinh dng chi phi ddm bio di trif cho san xudl.

Giai: :

U . o 240

Irude hét ta tinh lugng hang mua moéi 1an 61w g * = _“}E'__
q*=4095(kg) tir do ta ¢ thoi gian moi chu k¥ du tri-ticu thy la
rr=q¥/Q=0.341(nam). Ta tinh duoc diém dat hang B*= 2000(kg).

V&i mite tin cay 0,99 ta xac dinh lugng du trit R*=F,,, -B* hay B*+R*>F,,,,
vdi trung binh ctia phan phai chuan la M(X)=1980(kg)}, do léch tiéu chudn c,=60.

Ta cd Fy o= 1980+, ,,60=1980+2,32.60=2119,58,.
Vay R*=2119,58-2000=119.58 (kg).
Lugng du trit trung binh trong kho 1a: 2047.5 + 119.58=2167,08,
Tir d6 ta tinh ham 6ng chi phi nhu saw:
Nig*.R*)= IC(g*+R*) +C(Q+R*)=100659,88235.
3- Mb hinh dy trit ban thanh pham
a- Mo td mo hinh

Trong san xudt ¢é mol 1dp bii todn khi pho bién  dé 1o ra 1 san phim
ngLoi la ¢o thé chia cong viée thinh nhiéu cong doan k€ tiép nhau. Trong trudng
hop san xuat hiing loat, viéc bo tri cdc khau cong viéc nham dam bdo su gidn doan
cua ¢ie khau trude anh hirdng it nhat dén toan bo cde khiw sau la mot bai todn ¢é
nghia doi vai cdc nha quin 1y va 1o chiic san xudt. Nhu vay xudt hién van dé du rr
ban thanh phdm rong san xudt. O diy ta s& mo i bai todn ndy dudi dang mot mo
hinh dy rir va tim {8 gidi cla nd, véi muc tiéu chi phi dir i bin thanh pham v
thiét hai do phai ngimg san xudt it nhat.

Gia sit qué trinh san xuat san pham A phai qua n cong doan. Cdc cong doan
trit cong doan dau khong cdn du trit biin thiink pham, trong khi d6 cong doan i ¢an
c6 lugng dur trit tir cong doan i-1 dé ¢6 the ulp tuc san xuat khi cong doan i-1
ngimg san xndl vi Iy do nio d6. Bii todn ¢6 thé qui vé vice ddm bao dy trir gitra 2
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cong doan bat k. trong truomg hop cd nhiéu cong doan ta giai bai todan nhu mot he
ghép noi Lép don gian.

Vi1 qui trinh 2 cong doan ta ky hi¢uw:

X & thoi gian gitfa hai {4n cong doan | phai ngimg sdn xudt vi Iy do k¥
thuat. Gid st X phan phoi S(x) véi trung binh w

T Ja thii gian ngimg san xuft ciia cong doan 1, T phan phoi R(U vé1 qrung
binh via phuong sai hitu han.

C, 1 thi¢t hai do cong doan 2 phai ngimg san xual vi thi€u bin thanh pham
cl cong doan 1 trong 1 don vi thot gian.

() [a luong ban thanh pham cdn cho cong doan 2 trong | don vi thoi gian.

S 1a lugng ban thanh pham du rir trude cong doan 2.

IC 1a chi phi dir trit bén thanh phdm trong | don vi thoi gian,

Xdc dinh S* sao cho tdng chi phi du trir va chi phi thiét hai nho nhat. Trong
truding hop ndy ta khéng xét dén nang sudt cha cong doan 1 va cdch tao du o, van
dé nay cd thé giai quyét nhd mot bai 1odn khdc tuy thude tinh hudng cu thé. Trong
trudng hop cdc cong doan ¢d nang sudl nhur nhau ¢6 thé tinh thém chi phi phu tac
nén du trit trong tong chi phi.

b- Thiét ldap mo hinh

Goi ' Ia thdi gian ngimg san xudt clia cong doan | moi lan, T phin phoi R(),

G 1 thi gian cong doan 2 phéi ngimg san xuat do thiéu bin thanh phin.

Tacé

0 néu S > QT

G=<_§ o
F-— néu§ < QT
Q

Thiét hai trung binh trong thai gian nay 1a:Cy= C, I(f — S/ QY (t)dt
NIt
tir 46 thiét hai trung binh trong mét don vi thasi gian la: D(S)=C,/u +1CS.

.

S phdi thoa man diéu kien:1Y(S) =1C- C/Qu jr(f)d: =0

sit)
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b
hay: Ir(l‘)dl‘: IC Qu /C,.
Si0

Trong d6 r(t) 1d ham mat do cta phan phor R().
¢- Thidy

Mot co sO sdn xuat mat hang A ¢6 2 cong doan ké& (iép nhau. Thal gian giia
hai 14n ngimg san xuat cing nhu thoi gian 1 jan ngimg san xudl clia cong doan | 1a
cic bién ngdu nhién phan phai luy thita véi trung binh 16 gio va 0.5gi0. Mbi gidy
comg doyn 2 ngimg hoat dong thi¢t hai 403, chi phi bao quan ban thanh phiam theo
oidy [ 0,004$. Trong 1 giv cong doan 2 cén 20 don vi ban thanh pham dé co the

san xudt binh thuong. 1y xdc dinh luong du tri can thiét dé chi phi bé nhat.

Giai: Goi $* 1a lugng dy trir cin thiét, $* 1a nghigm cia phuong rinh sauw:

¥ ~ ?r
je. 2 It 220.16.004/40=0,032

S*/20
ta co 2e7=0,032.
Suy ra: S* =-10In(0.016) =41.3516

4- Mé hinh du trif véi hang hoa co kha ning tw huy
a- Mo ta mé hinh

Mot s6 loai hang 6 kha nang ur hu hong trong du trit, ahu vay dé thod man
nhu cAu ngudi ta cdn dat mua mot khoi lueng 190 hon 16ng nhu cau.

Gia str nhu cdu mot loai hiing 14 Q don vi trong thai gian (T=1). Chi phi mdi
lin dat hang 1a A, gid hang C va hé $6 chi phi dy uirla 1. Maéi don vi hiang trong
thati gian du trir € hong véi xdc sudl p(t), vai 0 < pli) < L.

Xac dinh luong hang mua mdi 1dn sao cho tong chi phi nho nhat. Biél ring
moi don vi hang hong gay thiet hai C, (bao gébm ca gid hang, chi phi du urit va céac
thiét hii khac).

b- Mo hinh hod vdi phan phoi thoi gian t huy la phan phoi chudn
Chiing ta xét trudong hop phan phoi xdc suit cba thai gian hing huy Z 1a

phan phoi chudn vdi trung binh E(Z) va do lech chudn S(Z).
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Goi 5 1a lugng hang dat mdi ldn viin 13 s6 140 mua hang mot don vi the gian:
- Chi phi mua hang: nSC
- Chi phi du trir: S(E- F(1/mnICH2, trong do F 1a ham phan phéi cta Z.
- Chi phi huy hang: SF(1/n)C..
- Chi phi dat hang: nA
Tong chi phi: D(n.S) = nSC + §(1- F(1/anIC/2 + SF(1/m)C+ nA.
Lugng hang thyc tiéw thu 1a: nS(1-F(1/n)).
Vay bai todn la: tim n, S cye tiéu ham D(n,S)

voi diéu kién:  nS(1-F(1/n))=Q (%}

n.S=0
c- Cdch giai

Bai toin (**) 13 mot bii todn 161 wu ngdu nhién, cé rang budc. C6 thé sir
dung cdc thuat todn rieng dé giai bai todn loai ndy. Tuy nhién don gian hon ca
ching 1a ¢d thé sir dung thi we Solver ciia Excel dé gidi bai todn trén, thi e nay

con cho phép ching ta chon bién n 1a bién nguyén,

Sau diy 1 mot thi dy bing s6 va két qua giai bai todn trén nhd Solver

Q= 40000 E{Z}= lCl.25
C= 12 S(Z)= 0.1
_A= 500
I= 0.1 |
Cr= 15 D= 502576.;
n= 24
8= | 1698272 n*S 40?58,5;

Lot gidi 1a: chia T thanh 24 chu ky. mdi chu ky dat mot lugng hang la
S*=1698,272. Tong chi phi nhé nhat Din,S) = 502576,5 va 1ong lugng hang s&
mua {a 40758,53 (Ién hon mie nhu ciu (=40000).

Chung ta hodn toan c6 thé xét truong hgp Z ¢6 cac phan phoi xdc suat khdc
nhau. Tuy thude cde dac trung cla Z ma sir dung cdc ham phan phéi phi: hop.
Ciing cin chi ¥ rang chinh Excel cho phép dimg tric ti€p ¢dc ham phan phdi trong
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khi gidi cdc bai todn nhd thi tye Sotver, diéu d6 ¢ 1a mot Khd khan n€u ching ta
thiét 1ap mot thual todn riéng cho I8p bl todn nay nhg mot ngoén ngir {ap trinh

khdc.
V- CAC MO HINH DY TRU €O RANG BUOC
1- M hinh véi s6 Itgng va don gia thay déi theo giai doan

a- Mo ta bai todn

Bai todn du trir nhiéu giai doan phit sinh khi hang hod ¢6 tinh chat mua vu.
trong trudmg hop do gia ca cling thay ddi theo mia vi vay can xdc dinh mot chién

Iuge dur eriv it ton kém nhat.

Gia st nhu cdu va gid ca hang hod duge cho & bang sauw:

Giai doan 1 2 3 n
56 lugng d, 4, dy e d,
BDon gia C. G Caurrvnneeenns c,

Chi phi cho mdi lan dat hang la A; chi phi du triY theo 6 lugng moi giai
doan cho méi don vi hing 1a K. Ngudi ta chi ¢6.thé mua cdc 16 hing bing nhu cdu
trong mai giai doan hoac mot so giai doan cong ai.

Xdc dinh mot chién luge mua tict kiém nhat trén co s cdc chi phi rén.

b- Thiét ldp mo hinh

Goi F(j) 1a chi phi16i thifu dam bio dy trit cho i giai doan dau (j:=1.2,...n).

L(i.,j) 1 chi phi cho vige dy trir, tiéu thu dén hét giai doan j n€u mua hang |
lan & dau giai doan i (<)),

L(i,)=A+cd,

L(i.j) = A +c(di+d,, ... +d}+Kd ,,+2Kd,, +... +(-DKd,.

Tacé: F{1)=L{1.1).

F(2) =Min[F(1+L2.2) L(1.2)].

F(3) = Min[F(2)+1.(3.3). F(1)+1.(2,3), L(1,3)].

F(4)=Min[F(3)+L(4.4), FQML(3,4).F(1)+L(2,4), L{1.4)].

191



Ket thic qud trinh nay ta nhan duge F(n). Qui trinh lap chién luge dur trir
nhur sau:

- Néu Fin) =F(0) + L.(1.n) thi mua toan bo khai lugng hang i ngay tir dau:

Zq” ) x(ty =0 vin moit>].

- Neu F(n)=F(t,-1) +L(1,.n) thi diu giat doan 1, mua hiang cho cac giai doan

e, dén n: (x(l]J:qu ), x(t) =0 voi moi t >t,,

L=1,

- Néeu F(t,-1) = F(i,- 1) + L{t,.t;) thi ddu giai doan 1, mua hang cho cdc giai

1l
doan tir &, dén t-1: x(1) = )~ q, , x(1)=0 véi t,< (< .

1—r.
Tiép tuc nhu vay cho dén khi L=1 1a nhin duge chién luoe dat hang (6i wu.
c- Thiduy

Trong méi nam ngudi ta du béo luong tieu dimg xi mang va gid mua buén
tai mot khu vye do cong ty A dirtrlr va bdn 1¢ theo cac qui nhur sau:

Qui 1 2 3 4
Dan gia ($) 600 620 560 750
S6 lugng (1000tan) 500 700 300 1000

Chr phi cho méi lin dat mua 1a 2008, chi phi dir trit tinh theo s6 lugng
(1000tan) 1a 1008 trong | qui. Hay xdc dinh lugng mua & cic diu qui sao cho tdng
clii phi mua va dur trir bé nhat.

Giai:
Ta cé: F(=L(1,1 }=A+¢,d,=200+500.600=300200.
F(2)= Min[F(1)+.(2,2), L(1.2)]
=Min(300200+200+620.700, 200+600( 500+700)+100.700).
=Min(734400, 790200)=734400= F(1)}+L42,2).
F(3)= Min[F(2)+L(3,3), F(1)+L(2,3). L.(1,3)).
=Min(734400+200+300.560, 300200+620(300+700)+100.300,
200+600.1500+760.100+300.200).



=Min(902600, 950200, 1030200)=902600= F(2)+L{3,3),
F(4) = Min{F(3)+L(4.4}, F()+143.4),F()+1.(2.4), L(1,4}].

=Min{902600+200+1 000.750.734400+200+560.1300+1000.100,
300200+200+620.2000+ 300.100+1000. 200,200+600.2500
+700.100+300.200+1000.300).

=Min( 1562800, 1562600, 1770400, 1930200)= 1562600
=F(2)+L(3,4).

Nhu vay phuong dn mua va du trir la:

Qui 1 2 3
S4 lugng (1000tan) 500 700 1300
Ddn gia {$) 600 620 560

9. M6 hinh du trit mt loai hang ¢ rang buéc

Pon gian cho qua trinh thé hién ta xét mo hinh Wilson vGi rang budc v& qui
mo kho.

Chiing ta biét rang v6i mo hinh Wilson, qui mé Kho coi nhu wy chon. Thue

(& didu d6 c6 thé khong ding, gia sit qui mo kho clia doanh nghiép du tri chi &
mic ¢ Bai todn 1ap tir mo hinh Wilson ¢6 thé phit bi¢u nhu sau:

, IC
Tin g lam cyc tiéu ham: D(g) = AQ + —-21
g
Vi didn kien: 0£q <4
ol 2AQ TRy " e 4 W
a-Neug'z g% = I i5i giai bai todn khong bi anh huong bai rang
buodc vé qui mo kho.
2 A
b- NéuNeuq'< g* = ——K—Q—

C6 hai tinh hudng co ban nhu sat:
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I- Chap nhan khong thoa min nhu cdu, & gidi 1a: q=qa". Tong chi phi la:

] A ) 0.2 0
Ng"y =- ¢ -+ IC ) +CQ 94
240 2q* 4

V ](,

2AQ
Vi g* = \f— l('(h

(hily ty chimg minh céng thic nay véi gia thict chia déu muie khong thoa min cho

© cde chu ky).

2- Buac phai thoa min nhu cau, tic dé ta céd g=q" va gid (ri cue ticu ham chi
phi la:
AQ

il
e SN (O &Y,
i 2

N(¢g")y =

3- Dam bao thoa man nhu cdu Q véi cac thang tin bo sung ¢in thict,
Mot trong cic linh hudng thong thuong da duge trinh bay trong bai todn
|
thué kho & mo hinh Wilson. Nhu vy ta phai cé hé sé chi phi du trit thue ngoai phu
thém (k) nhu di duge trinh bay.

3- Bai toan dy trit nhiéu loai hang ¢é rang buéc

Dé dang nhan thay rang trong diéu ki¢n khong ¢6 mot dicu kién rang budc
nio trong qua trinh dy trit, tiéu thu thi bii dn du it nhiéu loai hang cd thé phan
chia thinh cdc bai todn doc lap. Vily do dé ching ta chi xét bai todn du trit nhicu
loai hang, co rang bugc.

a- Mo td bai todn

Gia st cdn du uit m loai hang v&i nhu cau thudng xuyén trong moi don vi
thoi gian 1a Q; don vi (i=1..m). Chi phi cho méi 1an dat hang loai i ta A, gid méi
don vi hang loai 112 C, I, 1a hé $6 chi phi du trit hang i, h¢ s6 dung tich kho cua
don vi hang 1 1a f,. Cic gia thiét vé uéu thu va cung cdp nhu mé hinh Wilson. Hay
xac dinh chién luge du trit, tiéu thu t6t nhél, trong cic truong hop:

- Co sd dy irit ¢6 mot dung tich kho f, cho m loai hang.
- Kha nang von cho méi chu k¥ du tri, tiéu thu han ché la C,.
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b- Thiét ldp mo hinh va 1o gidi

Trude 1ién can phai néi rang cdc tinh huong néu trén dén dén cdc rimg budc
cla bai todn rat phong phu. Ching ta chi xét mét vii tinh hudng vai mue dich tim
" ki€m cdch thi¢t 1ap mo hinh va 100 giat Vé mat 1y thuy€l cac bai todn nhir tren fuon
din dén bai todn t6i tru phi tuyén, ching ta ¢ thé nhan duge 161 gidi nhd cac thuat
Lodn cia qui hoach phi tuy@n. Trong gidt han nhat dinh v& mat cong cu. chtng ta
chi dua ra 15 giai voi nhimg diéu kién 0 thé. Mic dii cde 10 giai duge néu dudi

day ¢6 thé khang tong quit nhung ching ¢6 v nghia thue tién nhat dinh.
- Baii todn vdai rang buoe dung tich kho
Hoan toan tuong 1 mo hink Wilson ta ¢o thé thiét lap bai dn nhu sau:

Tim q=(q, Qg coeee Qo) D=L e D) khong dm, cuc ti€u ham

Hr

Nig.m) = Z(”rA, +1,C, %“
-1 d

Z.f;’qr Sft] ”J{L :QJ 'i:}"n?

-1

Bai todn (23) [A mot bit todn qui hoach phi tuy&n véi rang bude tuyén tinh.
Bai todn nay ludn ¢é 11 gidi vi Niq) la mot ham 163 trén mién q >0, vai mién rang

bude 10t dong va bi chan.

Trong diéu kién cong cu toan hoc don gign la ¢6 thé tim 161 gidi cua bai todn
nhwr saus

it
Bude 1 Giai bai tedn (23) bo qua cide rang buoe Zf,ql < f, . 1a nhan
1
duoe 161 piai nhu saw:

. [2ae
¢, = —7-’;'—' (i =1.nr) 2h

i

Néu: Z_f;qJ < f. . 1a nhin duge 101 gidd clha bai todn (24). Day cling la 1o gl
[EY
cha bii todn dy i nhiéu loai himg khong <6 rang buoc.

Néu: Z‘f;qj > f, . ta cd thi€ chon mot rong cie cdch g & budc 2,
=1
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Bude 2: - Truong hop thoa min nhu ciu véi chi phi phy thém cho viéc thué

kho. Bai todn qui vé bai todn sau:

Tim q=(q,. Gy, ..... Q) khong am, cue tidu ham
H ) ) {
N(g) = Z{& A +10 9
=1 q 2
Z fqu - .f;]
=1
Pay ta bai todn cuc tri vudng, ham Lagrange tuong img Ja:

i . {J Hr .
1(g.2) = Z(g’ 4,10+ A 1.~ 1),
=1 ' r=|

f

(25)

Léi gidi cla bai todn néi chung khong biéu dién giai tich. Cy thé 1a tir diéu
kién cdin cla cyc tri ham Lagrange dan dén mot phuong trinh phi tuyé&n déi véi A,

Tuy nhién hdy chd ¥ dén § nghia cia nhan ur A, dé dang nhan thay:

oL
i—f_— = —A . Nhu vay A chinh 12 chi phi bién theo qui mo kho, cdch lua chon hop 1y
g

va don gian hon ca la xac dinh thiét hai khi phai thué thém mot don vi dung tich
kho A=A*.

Loi dung ham Lagrange ta xdc dinh 16i giai cia bai todn nho ¢ong thite sau:

(i=1..m). (26)

- Trucng hop chdp nhan khong thoa man nhu cdu, bai todn chi ¢d 1&i gidi ¢
vy nghia khi bé sung thong tin vé thiét hai do khong thoa man nhu cdu ctia timg loai
hing C, va gid bdn P, Bai todn trd nén phirc tap hon nhiéy, chiing ta chi ¢6 thé
nhan duge 181 gidi nhd cdc thuét 10dn cia qui hoach phi tuyén vét viéc cuc dai ham

loi ich.

Sau day chiing ta xét mot thi du nhu viy va nhdr thi tuc Solver clia Excel dé

rim 1&i giai cia bl tean.

Gia surthong tin vé 5 loai hang duge cho & bang dudi day:
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Ir i 1 _ 2 3 4 5
4500 ‘ 3000 5000 4000 2500
f 12 8 10 g 14
3 A 40 20 25 100 40
c 9 14 12 15 10
| 0.05 0.1 0.05 0.05 0.1 i
c, 6 8 5 2 o
P (gi4 16 20 BT 18
ban) |
Vi tong dung tich kho f,=185000.
K&t qua nhan duge nhu sau:
i 1 2 3 4 5 ]
n 1 2 9 1 1
q 4500 1500 5000 4000 2357.143
nq 4500 3000 5000 4000 2357.143
Rbuoc 54000 12000 50000 36000 33000 185000
An 40 40 25 100 40
ICq/2 1125 1050 1500 1500 1178.571
C(2)(Q-ng) 0 0 0 5.28E-07 | 4285714
cq 40500 42000 60000 60000 23571.43 226071 .4
D(q)= 10525 1090 1525 1600 | 1647.143 | 6914643
Png ‘ 72000 60000 85000 88000 42428.@ 3474286

MaxD(n,g)= 1144425

Cha y: Vé mat 1y thuyét rang budc vé dung tich kho la qud chat vi trir thoi
diém bt ddu du tri tiéu thu (khi tit ca m loai hing nhap kho), cdc thai diém Khic

téng lugng hang luu kho 167 da khong phai [d ) f,g, . Hon nira véi cdc loai hang

=1
ticu thy thong thudng va déu din thi thie € khong ¢6 thét diém bat dau, Tuy vay
khi thdi gian tang vo han (di 16n) lugng hang t6i da trong kho xap xi mifc ndi trén.
Diéu nay cho phép sit dung rang bude dung tich kho dé€ tinh todn nhur dd trinh bay
atrén.
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2 Béi todn ver rang buoe von

F)é dom gisan cho qua trinh tinh todn ta gid sur rang bude von chi dat trén

luong tién truc tép mua hang moi chu ky du trit. Thay cho rang budc dung tich
i
kho ta sirdung rang budc: Z’('I ¢, < (', . Hoan toan tugng tt nhr trong trudng hap

-1
rang buoe dung tich kho ta ¢ the tién hinh gidi bai todn theo hai budc.
Tuy vay ¢6 thé xay dung mé hinh ricng cho bai todn nay bing cdch coi
nguon von 1a vo han va dura thém gid von viio mo hinh, lic do ta €6 bai todn vai gia
van cho m loai hang nhue sauw:

Tim q=(q,. Qoo ooorr o) €UC iED hiuTL:

. - () L4 Cy
) = tre 4 Zg] g,y e
Fig ;{f,,r+ { PRARCE R +C.0)
e . 240 |
Lo gidi clia bid todn 1 ¢, = [--——— (i=1.m).
NG+

Chiing ta ¢6 1hé sir dung ciing hic nhidu ring budc cho bai toan dy trit nhiéu
loai hang. Nhung cin chu y ring, gidi han ciia cong cu khong cho pheép md rong
bai todn qui mic. Trong trugng hop cin thiet ta c6 thé¢ diing cdc mo hinh (61 wu
khic d¢ nhan duoc 101 giai chinh xdc va dé ding hon.

4- M6 hinh du tr nhiéu hang hoa véi nhu cau ngau nhién co

han ché kho

Trong phdn nay chiing ta xél mot bl win san xuat du trit va tiéu thu clia
MGt ¢o sd sdn xudt. Mo kinh t8ng qudt c6 thé dp dung cho bai todn phan bo nguon
lue @i nhu cau ngau nhien.
a- M¢ ta bai toan

Gid str mOt cd s0 san xvat n loai san pham. Goi Q; 1a nhu ciu san pham i
trong thoi gian dang xét. Q; 1a bién ngau nhién phan phoi Fy;) vai (i=1.2...n). Kha
nang clia kho han ché béi A. Trong thai k§ nay néu co sd san xudt vi cung cap cic

Iwemg san phdm X, thi ¢6 the ton 1ai hai loai chi phi ddng quan tam:

- Chi phi do thi€u sdn pham, mdi don vi san pham loai i (hi€u gay thiet hai Z.
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_ Chi phi thiét hai do san xudt nhiéu hon nhu cdu, G, mdi don vi san pham 1

khong dugc tieu thy trong Ky.

Cdn xdc dinh lrong san pham mdi loai 5¢ san xuat sao cho 1ong chi phi trung

byinh 1 cdc kKhoan trén nhod nhat. Véi dung tich don vi cla sin pham loai 1 la w,.
b- M6 hinh va cdch gidi

Vi cde dit kien trén ta 6 thé 1ap bai 1odn trong hai truomg hop Ty hén e

v 10 rac.
Trude tién ta xét I rd rac:

Chi phi trung bioh do thiéu hang s€ la:
K=Y 7, g, —x) g,
- YA

trong 46 Py 1 xde suit nhu cau hang loal 1 ding bang ;.

Chi phi du rit la: G= €, > (x, —¢,)(4,)

.| ¢, =M

"Tang thiét hai can cue ticu hod <& i
TC=F +G
Véi didu kici :

n

ZxJ w <

-1

x, 20 i=1.n

Bai todn trén thue chat 1a mot bai win qui hoach dong, ngau nhién. Tuy vy
chiing ¢6 thé gidi bii todn nay nhd viée xét day cac loai san pham nhu mot qud trinh
(XELVIGE san Xudt mg san phani nhis timg gial doan cua mot quad trinh sdn xuat),

- Phuong trinh truy hoi

Ta ¢6 (hé viét lai ham muc tiéu bai lodn trén dust dang:
H
TC=) g.(x,)
-1

Trong dé: g (x,)= 7, Z(qf -x)P{g)+C Z(.rr -4 )P {¢)

i o 0
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gi(x)=2 Z ¢ Plg)-Zx (1l -FluN+CxFlx)-C Xq‘P(ql)‘

i, =N, o, =t
Ky higu: S, = qul’, {g,)
i, — X,
Sy, = Flx,) =2, px)
e,
m, = E(Q)
Ta co: g(x)=7Z85, - 7.x(1-8,} + Cx S5, - C{m;-5,)

Cong thitc truy hoi cho bai todn nay la:

f(A)Y =Min{g.(x) + I (A-x)]

Van: .
x 20 i=1..k
biéu kién ban dau la: f(A)=Min g,(x;) vdi 0<x, <A,

Thi du: Xét thi du bing s6 vdi cae dit kign A= 5000, phan phdi clia nhu ciu
Poisson trung binh m,.

i Z C, m,

1 4 0.5 1500
2 3 04 1000
3 5 0.25 800
4 4 0.3 1200

Trude hét nhd ham phan phdi Poisson tich luy 1a tinh cde tri s6 cba gi(x;) nhu
sau (dé giam khéi luong tinh todn ta tay don vi tinh 1a 100)
Tinh g(x,): Voim, =1,5 ta co:
+g,(x,=0)= Z, Zq,]’] {(4,)=15.4=6
o, =
+g(x,=1) = 2,8y, - Zx,(1-8,)) + Cx,§;, - C{m,-§,)
=4,0,33469524 - 4.04421746 4+ 0,5.0,5578254 - 0,5. 1.16530476
= 3,004086.

Tuang tu tinh cho cac gid tr1 (ng véi x, =2,3,4.5
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Céc giatrl S, Sy va ké1 qua tinh todn duvc ghi 0 bang sau:

| 31. s R[X )| m1- sn 1- Sz| 91(x1}
" X, \ =Sum{qP{q) | v ‘| m1 Sum{qptqn\ =1-R(x,, M) |
4'__. | 0.2_231302 l 1.5 | 0.77686984 B J

04421746 | 3.004086 |

—
|
|
—

1 |_ 033469524 | 0.5578254 |  1.16530476
2 ‘ 0 836738101 06085466 | 0.663261899

0.191153169

- s 000 1S

_3_sz1327%ﬁi93_‘*3575 0286720754 | 0.085642454 | 1154711 |
1’»_4 \1_&1536318 %§314?41Jr__0.(@4:63682 0.018575936 | 1.35872
S [ 1.472136096 [ 0.995544 | 0.027863904 0.004455981 t 1.775128

Tir d6 ta c6 gid tri ham f, theo A va¢d k&t qua sau:

3.004086

1.5143
1.154111

1.154111

1.154111

Bang tinh g(x,)

X, Sy Sa m1-S, 15, o )‘\
—Sum(aPla)) | =R(x,my) | =m1-Sum(aP(@)) | =1-Rx, m) o

0 l 0.3678794 1 0.632120559

1.26079

0.9196986 1

\ 0.367879441 \ 0.7357589 \ 0.632120559 0.264241118
l 0.367879441

0.632120559 0.080304397 | 2.00316

0.18@}&1 0.9810118 0.816060279

!
0.018988157 J_3:§09264~
0.003659847 | 4.341761

0.06131324 | 0.9963402 0.03868676

0.01532831 | 0.9994058 (.98467169 0.000594185 | 4.937783

201



D& tinh f, ta lap bang sau

Bang 2
, . | _
Cox, l 0 | 1 2 s P ' 5
| A o _ L~ 1 f,{A) X,(A)
A o SX) (A 1 A
0 9 .f ' 9 0
1 7.251 | 4.2549 4.2549 1
| 2 7.251 | 4.2549 | 2.7651 2.7651 2
3 17251 142549 | 27651 | 2.4049 24049 | 3
4 7251 | 4.2549 | 27651 | 2.4049 | 2.4049 24049 | 4
5 7.251 i4.2549 | 27651 | 2.4049 | 2.4049 | 2.4049 | 24049 5]
S0 li¢u tinh todn ¢ bang trén nhan duge tir bang tinh g(x,) vi két qua tinh
toan ham f(x,}.
Bang tinh g(x,)
'S, =Sum{qP( n|s Romy) O S (x3)
X  =Sum q . =R(x,,m : x
T TR T <t sumiapt@) | 1Remy | 0% |
ol o 0.449329 0.8 0.550671036 4
1] 0359463171 | 0.8087921 0.440536829 0.191207865 | 1.358977
12| 0.287570537 | 0.9525774 0 512429463 0.047422596 | 2492317 :
13| 0115028215 | 0.9909201 0684971785 0.009079858 ; 4.003094
4, 0030674191 09985887 |  0.769325809 | 0.00141131 .| 4809323
/6| 0006134838 ] 09998157 |  0.793865162 0000184343 | 5212953
DE tinh f, 1a 13p bang sau
Bang 3
J SR —
| x 0 1 ! 2 3| 4 5 | '
- ' f(A) | x;(A)
A Gaix,) +,{A-x,)
o i | o
|1 | 4359 | 26008 26098 | 1
2 14350 | 26098 | 26008 26098 | 12
3 | 4359 | 2.6098 | 26098 | 2.6098 2.6098 | 12,3
4 | 4.359 | 26098 | 2.6098 | 26098 | 2.6098 26098 | 1,2,3.4
5 | 4359 | 26098 | 26098 | 2.6098 | 26098 | 261 | 26098 -[1,2,3,_@|




Bang tinh g(xy)

H —[_ 1 1- SZi ‘\
xS, =Sum(aP(a) S; Rex,mo | M S ctRmy | 909
(- = m1-Sum(qP{q}) "
: b 1
-io_"__ 0 03011942 | 12 0.698805788
| __
|_1 0.361 43_3054| 06626273 | 0838566946 0.337372734 2095134‘
}2 0.433719665 | 08794871 | 0.766280335 0120512901 | 2498594
’ﬂr_ 60231799 | 0966231 \ 0.939768201 | 0.033768968 | 4145384 |
/0260231 Y 093¢ | :
4! 010409272 | 09922542 | 109590728 | 0007745788 | 5419174
T51_0 031227816 | 09984998 | 1.168772184 | 0001500225 | 5.133466 |
B¢ tinh cdc pid tri f, ta 1ap bang sau
Bang 4
x4T 0 I 1 | 2 | 3j 4 s_lr f4(A) X AA) 1
|._ A _ GafXa) +H2{A-X,) \ |

l— I1_0951_| 34541_L J' o *IL 34541
2 |8 0951 4—34541 3. 454Jr \ # 2.4541 2
i ; —T 6. 0951 3.4541 | 24541 | 3.4541

—|» k \} 3. 4541 \ 1,2.3
| 6. 095‘[ 3.454 1T3 454LL3 A541 ) 3.4541 3. 454‘1 1,2.3, 4—]
: | N

. 4‘ 3.454

3454‘1 12345

5 | 60051 | 3.4541 | 34541 | 3.4541 34541\
I__L__.___L_ | |

P'ir bang trén ta thay ¢6 nhicdu phuong 4n.
Sau day 13 mot phueng 4n:
Chon x,= 1 nhu vay con lai 4 don vi kho cho 3 mat hing khac

‘Trén bang tinh cho f; ta ¢6 thé chon x,=1 cdon 3 don vi kbo cho 2 mat hang

¢On lai.
Trén bang tinh cho f, ta chii ¢ thé chon x,=3 va lde ndy x; =0.
x. | o |
X, | 3000 41
X, 1000
X, 1000




Gia tri ham TC la: 12.83504

C6 thé chon tuong ty nhu trén dé duge cic phuong 4n khic
Trudng hop Fiq,) lién tuc:

Thay cic xdc suat tich luy béi céc gia tri ham phan phoi ta cé:

Chi phf trung binh do thi€u hang sé 1a:

o

F= Z Z, J.(ql - x,)/,(q,)dg,

v

trong do fi(q,) 1a ham mat do xdc suat cia Q..

Chi phi dy it fa: G=>"C, [(x, —¢,)/,(q,)dq,
L

=1
Tong thiét hai can cuc tiéu hod sé la:

TC=F+G

Véi di€u kién ; “=

TC =ig,(x,)
=1

Trong d6: g,(x,) = Z, f (4, —x,)f,(q,)dq, +C, I(x, —4,)/,(q,)dq,
X, ]

L& gidi cia bai todn nhan duge nhd cic cong cu bién phan va phuong trinh
vi phan.

5- M6 hinh dy tri@ rang budc kho vdi chi phi va gia ban

Trong cdc mo hinh da xét chiing 1a khong xem gid bin 1a yéu 6 quan trong.
Tuy rhién, thuc t€ ¢6 rdt nhiéu qud trinh san xuai- dy trir khong the tién hanh vi
ngay tai phuong 4n du trit- tieu thy theo dot t6i wu gid dau ra clia hang hod ciing

khong chép nhén duge. Sau day ching ta xét mot mo hinh c6 thé gidi quyét baj

todn nay voi mot sa diéu kién 6 thé chap nhan duoc,
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a- Mo td bai todn

Gid sir mot ¢o & san xudt co kha nang du trir 18i da 1a B don vi hang (dung
tich kho). Du trit dau ky thit nhat la A don vi hang. Goi C, 1a chi phi san xudl 1 don
vi hang, P, 12 gia hang trong ky thif j va x; Ja s0 luong hang san xuat, y; la so lugng
ban ra trong k¥ thit J; heong hang x; chi ¢é & cudi ky j. Chi phi dy trif hang 1rong
mdi giai doan tinh cho mdi don vi hang 13 G,

Cian xdc dinh mot chién luoge véi 1ong loi nhudn cue dat.
b- Thiét lap m6 hinh
Pay la bai todn thich (ng véi mot o sd caph tranh hoan hao, trong 46 gid ca

dugc xdc dinh trén thi trudng va luong cung cla ho khong anh huéng dang ké dén
quan hé cung céu.

Céc ring bugc cia qud trinh AN XUAL, ticu thu duge mo ta o trén Fa:

+ Dy trit hang & cudi moi giai doan:

D =A+Y (x,-y)<B (i=12..n
=1
+ 56 lugng bdn & cdc giai doan dau:
v <A
vy < Dii=1,2.. n-1)

+ Céc lugng san Xudt va ban khong am:

Ham 1éng loi ich c6 thé thit 1ap nhr sau:
2= ZZ 4L
1=
Trong dé:
Lot nhuan giai doan i: Z, =Py, - Cx, - GdD;.- y) vai (1=1.2, eV}
(D, - y;) 13 lugng du rir trong giai doan 1

va Z.=D.Py (udse fugng loi ich dy wir cudi cling).
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¢- Phdn tich mé hinh- Lii gidi

Giong nhu bai todn du trir nhiéu giai doan. thuat toan truy héi duoc sir dung
dé giai bai toan néi trén. Trudke tien 1a xét truong hop du trit cud cing D,=0.

Got dur trir ddu ky thif i 1a A, (theo cong thic tinh & trén A=D. ) thi cic du
trir dau giai doan i ¢6 thé tinh nhu sau

A=A+, +Y,,
Lot nhuan giai doan i la nhan duge tir bai todn sau:
2, =Py, - Cxi- C{A- YD)
Vai{x,y, ) e S, trong dé S, laap:
X, ¥, 20
Vi <A
XEB-A+y

Nhu vay ham tong 1gi nhudn sau n giai doan 13 mét ham ciia A va Hx. vl
Got F.(A} ] loi ham Igi nhuan cuc dai véi du trir ban ddu 13 A.

Vi n=1 d¢€ dang théy ring:
Fi(A) = Max(Pyy, - Cx, - C(A -y,))
Vi X,y, 20

v, <A
X, SB-A+y,

Vi P, G, G, > O ta thly Max(Pyy, - Cx, - C(A -y,)) dat tai y, 1&n nhat va
X, nho nhat.

Keét qud 1a: F (A)=P A va (y,=A, x,=0} - Du trif cudi ky bing 0.

NEu ta ddi hoi dy trit cudi giai doan 1a A, thi chic chan 13 phuong dn rén sé
thay doi, cu thé [a x,=A,. Ta ky hiéu F' (A,) 14 ham circ dai loi nhudn ciia giai doan
1 véi1 du trit cudi ky ta A,.

Vi n =2, gid sir trong giai doan 1 1a ¢6 lugng san xudt 12 x, va tiéu thy L2 ¥
thi dy trit dau giai doan 2 1a:

A3 -_—A]— yl + LY
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FA)y=Max [Py GX; - C A~ va) + F(A +3,-y )]
V& (x.y,) €5

Tir biéu thifc trén La thay rang loi nhuian cye dai tinh d&n cudi gial doan 1 phu
thuoe vao dir il ban diu. dy trit cudl cing va cac thamn s6 v& gid ca, chi phi trong
cary Xuat v di trin. ‘Trong diéu kién nhu vay ching ta phai sir dung mot thuat todn

truy héi dé xdc dinh phucng an tot nhat nho phuong trinh sau:
F(A=Max[P,y,- Cx, - Gl Ao yo) + F AL R0
V& (x.¥,) € 5.
Thuat toan giai bai toan theo titng giai doan:
V@i dic diém cua bai toin niy ta cén giai bai tdn theo hai qud trinh

- Qua trinh nguoc: Bit dau vdi giai doan n tim cac lién hé cha cac bién theo
ciie tham 0 rung gian, dac biét 1a cdc dy it A,

- Quad trinh xuot: Tim lai céc gid trl cla cdc bifn v6i cdc quan he treén va du
trit ban dau A.

Vi mai bude tinh nhu trén la viec gidl mot bai toan nén viec mo 1a thudl 1in
ong quat ¢o thé qud phuc tap. Thay viio d6 ching ta mo fa thudt todn qua mot thi
du cy thé, tir thi dy nay viée wong i hod 12 rt don gian.

Ching han trong nam ta chia cac dat san xudt theo qui véi gid ca va chi phi

4n dinh theo qui nhu sau:

V6i qui mo kho 161 da Ia B= 400, du trit ban dau 1a 250 va du irif cudi cung
bang khong. Chi phi duy trif G= 0.5.

- Qud trinh nguoc:
Giai doan 4: Fy(Ay) = max 7= max(P,y,- CXe- ClAs - ¥d))

Vi Xa, Y4 thoa man:
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X Y. 20
V. S Ay
L, =B- A +y,
Dé dang thdy rang phuong dn 161 nhit la
(%= 0, y,= A,);
vot Fo(A) =DP,A=9A,.

Giai doan 3:

FuA) = max[Py.- Caxe- CUA - yv) + Fi(AY)]

Vai X»¥;20

v <A,
L<B-A+y,
A=A+ Xa- ¥,

Vay T'(A) = max[Py - Cxo- Co(Ay - vy + FAA + X, - )]
= max[8y:- 4x.- 0.5(A; - y) + (A, + X, - yi)]
=max[8.5A,- 0.5y, + 5x,]= 8A, + 5B
=8A, + 5B.

gid tri cue dai dat tai: X,=B, y. =A,.
Gial doan 2: Fy(A;) = max([P,y,- Cox,- CilA; - y,) + Fi(AY)]
Van Xy, ¥ 2 O ¥ <A,
L<B-A +y,
A=A +x,- v,
Vay Fy(A)) = max[7y,- 6x,- 0.5(A; - y,) + 8(A; + X, - v,) + 5B]
=max(-0.5y, + 2x,+ 7.5A, +3B]
=7A,+7B
dat tai (x,=B, y, =A,)
Giai doan I: Fi(A) = max[Py,- Cx;- (A, - y)) + F(A))]
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Vi X, ¥, =2 0; Y, S A
LEB-A 4y
A=A +HX -y,
Viy Fi(A) = max[8y- 5x, - 0.5(A; -y} + 7(A, 4+ x, - y,) + 78]
=max[l.5y,+ 2x, + 6.5A, + 73|

Vi he rang budc trén ta thay khi y, 1én nhal thi gid trj 1dn nhét cla x, ciing
dat cue dai.

Vay nghiém 1A (y, =A,, x,= 13)
I (A )=8A +9B
- Quda trink xudi.
K¢t qua qua trinh xuéi tdm tét 1a:
(ye =, %= B); (X=B, ¥, =A,); (x;=13, vy, =A); (=0, y= A)
Vai: X =B= 400, y,= Al= A =230,
A=A+ x -y (=1,2,3,4)
Tacd: A, =250 +400-250=400, suy ra x,=400, y.=A,=400.
A= 400 suy ra X,= B=400, y,=400.

A,=400 suy ra x,=0, y,= 400.

Cudi cling 1a ¢d phuong 4n san xuat, dy trir va tiéu thy nhu sau:

i 3 2 . . Cén lai
co | Chiphi . San xudt | Tieuthy | Dutrir o
Qui (i) Gia P, it cusi ky
G X, Y dau ky
D;
1 5 8 400 250 250 400
6 7 400 400 400 400
| 5 .4 8 400 400 400 400
4 7 9 0 400 400 o

‘Téng 1oi nhudn 1a: () =8.250 + 9.400 =5600.
Thuat tedn trén cho thay khi D, khéc khong, cdch giai bai 10dn nay khong ¢6

£i khdc biél.
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Ngoai ra trong trudmg hop chi phi C, vi gid ca P, 12 ¢ic ham cha x, va y, thuat
todn wén cho 1oi giai khd thuin tén, vi trong moi bude ta ¢6 | bai todn vai hé rang
budc tuyén tinh theo cac bién.

Sir dung thu tuc giai cac bai todn t6i vu trén excel:

‘Thue chiit bai todn trén 1a mot bai todn qui houch todn hoc vai cde bi€n x,, v,
ching ta ¢é thé sir dung tha tuc Solver cla Excel dé tim [oi giai coa bai todn. Bas
todn c6 thé viét lai nhu sau:

Tim Max hamZ= [Py, -C,x, - C.(A, -¥,) ]
=1

Vi A=A

vl mol i x, =0,
y, =0, (FFE)
¥, = A,
X -yEB-A
A=A+ X -y
D=A+ Xy - Yo

trong do: A, D, P,, C,. C, da biét.

Sau day Ia mot thi du va két qua nhan duoc tir Solver

Thang Gia_ Chiphi |
1 5 4
2 6 4
3 7 5
4 6 4
5 8 5
5 5, 4.
7 9 5

8 9 5
9 8 5
10 6 4
11 7 5

L 12 | 6 4
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Vdi qui mo kho 10i da B =500, dy trir ban dau v yeu cau du trit cudi ciing
nhu nhau va biang 150, chi phi du uir C= 0.25 (cho moi thang).

Bdng sau cho két qua giai bai toan (***) véi cdc di kién rén nhd tho e
Solver ctia Excel.

KET QUA GIAI BAI TOAN SAN XUAT, DY TRU-TIEU THY

A= 150 B= 500
| o- 10 G 025
z=  6061.36
P, C X | vy  d A C-A Z
115 | 4 325 150 325 | 180 350 550
2 6 | 4 500 | 325 500 325 175 50 |
3l 7| s ,293.182.'309.091 293.182 | 309.091 | 190.908 | 697.727

4 . 6 4 277.273 | 293182 | 277.273 | 293.182 | 206.818 650

5 a 5 261.364 | 277.273 | 261.364 | 277.273 | 222.727 . 911.364

6 5 4 245455 | 261.364 | 245455 | 261.364 | 238.636 325

7 g 5 229,545 | 245455 220545 | 245455 | 254,545 | 106136

8 | 9 - 5 213.836 | 229.545 | 213.636 | 220.545 270455 | 997727 |

9 8 5 197.727 | 213.636 | 197.727 | 213.636 | 285.364 | 720.455 |

10 ) 4 181.818 | 197.727 * 181.8718 I. 187.727 | 302,273 | 459.091
Pty 7 5 - 165.909 | 181.818 | 165909 | 181.818 | 318.182 | 443.182
12 6 4 150 | 165.809 150 165?5-10-9 334.081 | 385.455

Bang trén cho Phuong an san xuat- du 11y va 1iéu thy qua cdc thdng trong

nam nh sau:

211



212

i San xuat Tiéu thu Dur trir
1 325 150 325

2 500 325 500

3 293.182 309.091 293.182
4 277.273 293.182 277.273
5 261.364 277.273 261.364
6 245 455 261.364 245.455
7 229.545 245.455 229.545
8 213.636 229.545 213.636
9 197.727 213.636 197.727
10 181.818 197.727 181.818
11 165,909 181.818 165.909
12 150 165.909 150

Véi téng Ioi nhuan cuc dai la Z= 6061.36




BAI TAP CHUONG 3

1- Hay m& rong mo hinh dur trit véi cudmg do tide thy déu va bd sung dan

dan twong fu nhu céc mo hinh md rong tir mo hink Wilson (néu ¢6 thé).

2- Mat cira hing kinh doanh mét mat hang dién tr, nhu cdu vé mat hang nay
trong khu vue 1a 40000 don vi/nam. Gid mua méi don vi 1a [4$, chi phi bao quan
mdi don vi tinh ty € v6i gid mua theo hé s6 0,05. Chi phi cho méi ldn lién hé va
hop déng mua hang [a 1203, Thoi gian tr lac bat ddu lam hop déng dén khi c6
hang vé dé bén la 2 thdng.

a- Tinh lugng hang dit mbi ldn sao cho t6ng chi phi bé nhdt; xdc dinh thot
gian mdi chu ky mua va tiéu thy hang: mic hang con lat trong kho vao thei diém

¢dn 1i€n hanh Iam thi tuc mua hang cho chu ky sau.

b- V& d6 thi minh hoa va dua vio dé thi mo ta hanh vi hop 1y clia clra hang

khi ¢6 ha gid cho 16 hang 16n hon hoic bing S, .

¢- Gia sur S, duge chon trong cau b, nhung kho ctia clra hang khong cho phép
md rong hon miic 160 vu & céu a, viéc thué kho la ting chi phi kho vén hé 6 k=0.2

thi nén hiéu chinh lugmg hang dat nhur thé nao?.

3. Nhu cau mét mat hang doé dién dan dung tai mot thi x3 do mot cong ty
thuong mai cung (ng hang niam 1a 30000 chiéc. Gid mua mdi chi€c 48, chi phi du
trit tinh theo khot lugng hiang luru kho méi chiée 6%/nam. Chi phi cho méi 1an da
hiang 508. Viéc tiéu thu déu dan va thdi gian nhap hang vao kho khong ding ke.

a- Xdc dinh fugng hang dat méi 1an t6t nhat va diém dat hang twong ing néu
thoi gian dat hang 13 3 thang. Gid ban (6i thiéu chdp nhan duge 1a bao nhiéu néu

thué doanh thu mat hang nay 1a 8%.

b- Gia str co s& bin hang mudn cong ty mua véi s& lugng mdi 16 16n hon
mikc tinh dugc & cau (a), cd s0 nay du dinh s& ha gid hang 10% cho 16 hang 161
thiéu {a S chi&, nhung Jai mudn cong ty mua mdi 16 ¢6 s6 lugng 161 thiéu do thi
cdn dat S trong khoiang nao? Trong trudng hop dé néu coéng ty khong mua méi lin

[6 hang S thi s€ chi mét chi phi co hoi la bac nhiéu?

4- Vi cic dir kién ctia md hinh Wilson
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a- Hay tim bicu thic cho bigt khi tang tong nhu cau. chi phi mua hang va chi
phi dal hing ching mire 14 thi tong chi phi nhe nhat tang bao nhi¢u %. Nhan xét gi

vé gid trj biéu thic nay tai qui mé 181w, gidt thich.

b- Gt str hé théng kho ¢6 sdn véi dung tich M, 16n kom qui mo t61 qu trong
o hinh. Vivay ngoai chi phi du trix tinh theo 21d da néu trong mo hinh mdi dom Vi
dung tich bo tréng chiv mot thi¢t hai la p. [y néu cich gigi quyét ¢é 1oi nhal va

minh hoa bang mot thi du ¢y the.

5- Nhu cau moét loai thudce chita bénh thong thutmg hang nam la 960000
hop, mot cong ty duge du dinh cung cap 5o thude nay tr mol co s& san xuat o6
cong sudt dy tinh 1600000 hop/mam, Chi phi cho méi dgt chudn bi san xuat 1a
2508, ¢hi phi sdn xuat méi hop 1 128, chi phi bdo quan bang 20% chi phi san
Xudt. Cong ty ¢ mol kho da 1on dé bio quadn, viée ticu thy coi nhu déu din va
cuong do san xvat trong moi ky khong doi. Trong nam diu cong ty du dinh chia
thanh 6 dot sdn xudt bing nhau. Sau MOt thing san xuat lien te, véi viee cung cip

du nhu cau. Ki¢m tra thiy luegng thude qua kho [a 120000 hop.

a- Hiy xde dinh lai khi nang sin xvat el co sif ren vi dat k¢ hoach sin
xudt cho cde thang con lai vai gia thict céc yeu 16 khdc khong thay dai.

b- Néu ¢6 theé mua tir mot nguén khéic véi kha nang cung cap khong han ché,
thot gian nhip hing vio kho coi nhir khong ding ké, gid mua méi hop 10%, chi phi
giao dich hodn tit hop déng mdi lan 400S thi ¢6 nén mua hay khong trong hai

truding hop:

- Khong chiu khau hao co s& san xudt bi bo khéng.

- Moi ndam khong san xuat khau hao phai chiu 1a 10005,

6- X¢t mo hinh dur trit xide dinh lugng hang mua mdi nam trong diéu kién
nhu cau Q phan phéi chuian véi trung binh va phwrong sai hitu han trong diéu kicn

ticu thu déu, bo xung dan din véi cic tham so Q. K. A, C. [ nhu di néu.

a- Hay xde dinh Q v tim chién luge dal hang cé ham chi phi nho nhat tuomg
img.

b- Neu mot thi du bing 6 v gidi bai todn cho 2 nam lien tiép biét ring nhu

ciw ticu thu tang a%/ nim vi nang lye san xudt tang % nam.
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7- Nhu céu mot loai hod chiit san xudt phan bon la 8000 tan/nam. Chi phi
cho méi hop déng mua hing 1a 2508, He¢ 5o chi phi du il (3 0.2; gid mo1 1an phy
thude Trong mua moi lan q nhu sau:

néu 0 < q < 1500 thi gid 1a 258/tan.

néu 1500< q < 3000 thi gid 245/tan

néu gz 3000 thi gid 23.55/tan.

‘Thén gian dat hing 90 ngay.

a- Xac dinh lugng hang dat 16t nhat: thoi gian mot chu ky va diém dat hang
tong (mg trong trudng hop bo sung tite than va tiéu thu déu. VE dd thi minh hoa
két qua.

b- Gid st viee téu thy b déu dan va bé sung dan véi cudng do
| 60001an/nam. Hay xdce dinh lugng hang mua mdi 14n 131 wu va 1ong chi phi tuong
tmg.

8- Mot nha may dudng ¢6 tong nhu ciu bdn thanh pham Lir mia. méi nam
500000tan.

Nhit mdy c6 th¢ mua bin thanh pham theo mot trong hai phuong thi:

- Phuong thife thit nhét 12 moi ln mua mot khoi luong nao d6 véi gid khong

d6i ben ban thoa thudn 12 125%/tan, Chi phi ¢d dinh giao dich la 20% cho ! lan.

- Phuang thiic thit hai 1a mua theo mia gid s¢ 1a 1205/tin & dau thing 1 va
132%/4n & ddu thang 7, méi lan mua da cho sdu thing san xudt. Chi phi ¢t dinh
cho gino dich | 1an lia 455.

Chi phi bao quin bing 5% gid mua. Hay chon cach mua sao cho tong chi

phi nho nhat.

0. Néu thuat todn gidi bai todn dy o nhiéu giar doan véi gid hing va hé s0
chi phi du trit khong d6i theo giai doan. Thue hién thudt todn nay v&i mot thi du cu
the cho bai todn 4 giai doan.

10- Giai bai todn dy trit 4 leai hing ¢6 ring bude vé dung tich kho véi s6

Jigu cho ¢+ biang sau day:



i 1 2 3 4 I
Q 400 300 500 4500 |

f 11 8 12 10

A a0 20 25 100

| c 9 14 12 15
1 | 005 0.1 : 005 0.05 i
:[l c, 6 8 5 2 |
P (gia ban) 16 20 17 22 J

Vdi tong dung tich kho f,=15000.

LI- Giai bai todn du trit rang bude kho vdi chi phi va gid bdn trén co sO céc

50 liéu sau:

Qui (i) C P,
1 6 8
2 6 g
3 4 6
4 7 9

Vi qui mo kho 16i da la B= 600, dur trit ban ddu 12 350 v dy trit cudi cling
bang khong. Chi phi dur triy C,= 2.
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PHU LUC 2
HUGNG DAN SU DUNG CHUONG TRINH MH4

Chitong trind duce viét véi muc dich ha trotinkh todn cde bai todn theo gido
rinht " Mé hinde todn kind 16" cita cde tae gid Nguvéen Quang Dong, Ngo van Thit,

Hodang Pinh Tudn khoa Todan kindiié'- Dai hoc kinf 16" quoc ddan.

Chutong trivdi lueing dén si tien 1ot trong khi sa dyng vi vay voi met foar bl
todn i the, bén canht clucong wink gidi cling (o1 tao diétt kicu cho ngieni sit ding
néu mon o6 thé cdp nhat nhiing bo so' liéu dé sau nay st dung lai. Ngoai ra vice
Liéu chinh cde sé” ligu ciing la mot ndi dung duoe chit ¥ trong chiong einh. Dé
pluse v mye dicl trén, bén canh cde 16p co han 6 MHAEXE va CDLN2TPU
ehting 161 tao san mot thie vién thi du cho timg logr ba todn. Thir vien nay ¢é thé
bei sung bei ngueen sat dung, moi the vién kém theo mot top chrta danl sach cde thi
die (ho s licu). Kél qud gidi cde bai rodn disge ghi dion dang van ban nhdm tao

dicu kién doc va in dn trén bat k¥ hé soan thdao ndo.

D& sit dung MHA cliing ta cdn ¢ 161 thiét hai tép nguon néu trén va 8 1ép
darh muge thi dy da dieoe ddr scdnr 6 phan mo rong TEX. vd cing 161 thiéu 8 tép thi
dir cho 8 bai 1odn co bdn nle “ede thi du moi”. Todn bo cde tép nav diwoe ghi vao
mot the e MH (hoge mor it e voi téan iy chon ctia i si dungl. Dé tién
toi frone cho viée hea chon tind lmong trong viée tif hoc va he trgr bai giang M s¢
Cditoe b sung mét s6 il huong so vor ban ndim 1997,

Ly xent niur ban ©6 cde 16p néu trén o tine e MH T i deint nhdc cia DOS

ban gi CD MH sau dé dn phim enter (R). Ban did vao thie nate MH. Tir tine mie
nay ban g6 MH4 (R), mor thire don xudt hidn.



DAT HOC KINH TE QUOC DAN HA NOI

Tac gia:  Ngo Van Thu; Dien thoai:(844)8690195
CHUONG TRINH MH4 GIAL CAC BAI TOAN

rhuong phap toan kinh te

o s gt s sk sk s o e sk ke ok R R R Bk R R R R R R A R
THUC DON CHINH
(0 - Thouat
1 - Bai toan du tru
2 - Bai toan phuc vu cong cong

3 - Bang can doi lien nganh [/O
Ban chon cong viec so:
mol trong cic cong viéc tuong tng véi cac s6 dau dodng: mot thuc don cdp hai xuat
hién. '
Chang han ban chon 1(R) ban s& thiy thue don sau:
shkbeas ok ok ks o e e e vk v kel e ok o e b ok e ke o ok
THUC DON BA1 TOAN DU TRU
s s e s o sl ot e sk o she sl e e e
0 - Tro ve thuc don chinh
I - Bai toan Wilson
2-Battoan Q- K
3 - Rai toan nhieu gia
4 - Chon nguon
5 - Nhieu giai doan
Ban chon cong viee so:
Vi mdi dang bl todn viée ddu tién 12 ban duge hdi ¢ chay mét thi du hay

khong.
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- Né&u ban chon 1 (R} thi ban s€ thay hién thi danh sdch cac thi dy da ¢6 va
ban can chon mot tén thi du dé chay thu. Tuy dac diém cua bai todn thi du €6 thé
chay ngay ma khong cho phép ban s 6 Liéu, tuy nhién ban ¢d ¢ hoi sua sau Khi
chay thi du.

- Néu ban chon 0 (R) (hay bt k¥ s0 nguyen nao) ban ¢o thé bat dau vao so
licu cho | bai todn méi cua ban, Chi y {4 sau moi s6 (chir khong phai chir 0) ban
can dn phim enter (R) d€ mdy ghi s6 46 vao bign wong (mg.

Sau khi viwo xong 6 liéu ban s& dugc hoi ¢6 hiéu chinh s& liéu khong, néu
ban mudn higu chinh hay chon s6 tuong (ng theo chi dan trén man hinh. Viéce hig¢u
chinh duce tién hanh vdi timg bién cho dén khi ban thay <6 li¢u dd holn toan ding
(50 1an hiéu chinh khong han ché).

Sau khi da hi¢u chinh xong s& liéu ban an enter

Ban can tra 1851 cau hoi vé c6 hay khéng mét qui mo dac hang hién tai, ciu
hoi nay duge trd 1o bang gid tri 1 thi ban ¢6 co hoi tinh todn hai khoan chi phi co
ban vii ddnh gid phuong dn dang thuc hién ciing 161 gidi 61 vu, nguge lai ban chi
nhan duge 101 giai néu ban 1ra 1o () trong ciu hoj wen.

Han ¢6 thé xem qua K€l qua va trd 101 ¢6 ghi két qua hay khong (hiu hét cac
tép kél qua bao gom ¢ sO liéu ban dau). Tiép tuc ban duge hoi ¢6 ghi 6 liéu cua
bai toan vira giai thanh 1 thi dy, b6 sung cho thu vién thi du clia ban khong. Ban ¢é

thé ghi lai bang cich chon 1{R), nguge lai chon O (R).

Sau dé ban duge hoi cé chay lai bat 1odn vOi cac hieu chinh khong, chire

nang nay cho phép ban chay mot nhém bai todn ¢6 dir liéu gan nhur nhau,

Cudi ciing ban duge hoi c6 1Ep e giai bai todn cing loai khong, néu ban
chon 1 (R) ban s& tro lai tie ddu cong viée gial bai todn cing dang; néu chon (0 (R)
ban trdr lai thie don cdp hat Tu thue don nay ban ¢ thé chon dang bai todn khac

hoic trd vé thue don chinh.

P& thodt khoi chuong trinh tit thue don chinh ban chon 4 (R). Ban nhan
duce mot dong nhae, dong nay muon ban khing dinh lai vi¢e két thiic cong viée,
néu ban lai muon trd lai chuong (rinh thi chon O (R}, ban tré lai thuc don chinh.
Chon | (R) ban nhan dugc & chic may min clia tac gia, sau do ban dn phim bat
k¥ chiam dat mot 1an lun viee vai MH4.
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Ti thue don chinh néu ban chon 2 (R). ban thay xudt hién thuc don giai cdc
bai toan 1y (huyét phuc vu ¢ong cong
THUC DON BAI TOAN PHUC VU CONG CONG
$*$****$**$***********?********$******$#
0 - Tro ve thuc don chinh
1 - Bai toan Eclang
2 - Bai toan cho han che

3 - Bai toan cho thuan nhat

Ban chon cong viec so:

Moi cong viée duge tién hanh 1img budc nhu doi vdi cdc bai todn dir tri.
Chu ¥ 12 khi ban nhap $8 li¢u cho bai todn chdy thudn nhat, ban can chd y dén dicu
kién tén tai hé thong (a/n <1}, néu khong mdy st yéu ciu ban vao lai 6 ligu.

Khi & thuc don chinh ban chon 3 (R}, ban thay xudt hién thyc don gidi mot
<6 bai 104n bang can ddi lién nganh:
THUC DON CAN DO LIEN NGANH
e s ok e ook ok ok sk s ok sk ok ek Rk R ok ok
0 - Tro ve thuc don chinh
| - Cac bai toan CDLN gia tri
2 . Cac bai toan CDLN hien vat

Ran chon cong viec s0:
Chuong trinh nay cho phép giai cic bii toan véi so nganh t6i da 1a 10.

Cic bai todn dang gid tri bao gém bai todn Ké& hoach A v tinh chi s0 gid
clia cdc nganh khi bidt cde chi 6 gid dau vao so cip.

Cic bai todn dung hién vat bao gém bai todn K& hoach A hién vat va biu
todn xac dinh gid san phdm céc nganh khi biét phin gid tr1 gia tang cha cdc nganh.

Chuong trinh cho phép bit diu cdc bai toan hoac 1a tir bang cin ddi lién
nganh ké hoach véi cdc higu chinh hodc tir ma tran hé s6 chi phi truc ti€p, va cic
hé $6 ddu vio so cap.

Moi cong viéc tién hanh binh thuémg nhu da néu & phan trén.
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PHU LUC 3

HUGNG DAN SUf DUNG GAMS
NHUNG NOI DUNG CO BAN

GAMS (General Algebraic Modeling System) 1a mot ngon ngif lap trinh cao
cdp va ciing 1a mot he théng chuong trinh giai cdc bai todn qui hoach toan hoc (cdc
ban ¢6 thé dén nhan mot tai liéu hudng din chi ti€t hon trong thoi gian sap tdi).
Cac chuong trinh ma sau day ching ta tam goi 1a cdc thu tuc cua GAMS khd
phong phui, nhimg gi trinh bay trong tai liéu nay chi 1a nhimg kién thitc nhap mon,
hét sirc so Juoc. Tuy vay, nhimg ndi dung ban dév nay duge Khai thac ddy du cling
cho chiing ta mdt cong cu manh dé giai cdc b todn (o1 1.

Heé théng nay co cdc thit tyc dang quan m sau day:

LP Tim nghiém diing cha bai todn qui hoach tuyén tinh

MIP Iim nghiém ding clia bai todn qui hoach nguyen tuy&n tinh

RMIP im nghiém diing clia bai todn qui hoach hén hgp nguyén, tuyén linh

NLP Tim 16 uu dia phuong clia bai todn qui hoach phi tuyé€n véi cic
ham trom,

DNLP Tim t6i v dia phuong cita bai todn qui hoach nguyéen, phi tuyén
véi cic ham khong tron.

MIDNLP Tim 16 uu dia phuong clia bai todn gui hoach nguyen. phi tyén
vdti cac bicn Tién tuc.

RMIDNLP Tim 16i wu dia phifong clia bai todn qui hoach nguyeén, phi tuyén
hdn hop véi cac bign lién yc. '

MCP Tim cdc k& hop hén hop véi cic rang bude cua cic bién (b toin
can bang).
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1- Nguyén tic lam viéc véi GAMS

GAMS yéu cau mot khai bdo (input) mo ta chinh xdc ¢dn tric cGa mé hinh,
lya chen dang bai todn theo moét qui udce rigng, Toan bo khai bdo nay duge ghi
thanh 1 1ép védi phian mé rong .gms. C6 thé so luge cde muc khai bdo trong triemg
hgp don gian nhu sauw:

- Khai bdo tap hop chi so

- Khai bdao bién v cac tham so

- Khai bdo cdc phuong trinh rang budc va hiim muc 1iéu

- Bat tén cho mod hinh vi xdc dinh ¢dc bo phin

- Lira chon chuong trinh (thi wee) giai

- Khai bdo yéu ciu hién thi két qua.

C6 thé goi day la mot chuong trinh cia GAMS, chuong trinh nay duoc dich
v&i tén ty chon va ¢ phan md rong .gms.

Thue hién | chuong trinh tentep.gms, GAMS tao tép két qua ghi thanh teép

co ciing tén tép vdi phan mad rong .Ist.

Méi chutong trinkr ¢6 thé chifa | hay nhiéu mé hinh v dugce gidi nho cdc
dong lénh khic nhau. Mot chueng trinh dich ding duge GAMS xdc nhén va ¢6 thé
chay nhiéu dn vdi cdc mo ta bicn theo nhimg kich thude khde nhau.

2- Dong lénh
Mot dong lénh cla gams ¢6 thé bat dau ¢ ddu dong vai mot khod vii két
thic bai dau ().
Mot dong lénh bét ddu tir déu (*) durge bo qua khi thue hién chuong trinh va
coi day la mat chuo thich.
Mot 1ap hop dong nam giita cap lénh
Sontext

$offiexs

duge cot 1a mdt vin ban khong ¢é tdc dung khi thue hién chuong trinh.
8- Cac 1énh co ban dung khai bao va nhip sé liéu
1' Léﬂh Se!

[.enh Set ding ¢ho cic khai bdo tap hop dai wong. Cé hai lowl déi weng chi
yéu 12 tap doi tuong da chi s& hod va tap doi tugng dinh danh.
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Cau tric co ban: Set  tén tap hop (name) 1.5 giai thich (Nhan) /......./:

Thi du:
Set i Tram phat hang / Ha noi, Hai phong, Lang son, Nghe an/
1 Tram thu hang / Quang ninh, Thanh hoa, Ninh binh/:
hay  Set I Tram phat hang /1*+4/:

2- Lénh Alias

L¢nh dat danh higu alias cho phép sir dung cdc chi s6 da khai bdo & lénh Set

trude do dé tao cdc tap chi so bién nhiéu chidu.

Thi du:

Set i Binh cua do thi/ 1*#10/;

Alias(ig):

Lénh ndy tao mét 1ap chi 8 gém 100 phin tir trén co 5O tap i dirge khai bdo
ag dong tren.

Con vdi:

Set i ‘I'tam phat hang / Ha noi, Hai phong, Lang son, Nghe an/

i Tram thu hang / Quang ninh, Thanh hoa, Ninh binh/;

Alias(i,)) khong ¢6 ¥ nghia vi ban than hai khai bdo trén da cho phép ching
ta 120 cdc bién hai chiéu vdi cdc chiséiva .

3- Lénh Scalar

Lénh scalar cho phép khai hio cdc hdng s6 thie, nhim tao cdc hang s6 ¢6
dinh cho toan bd chuong trinh.

Thi du:

Scalar esilon Hang so giol han /0.0001/;
4- Lénh Parameter

Sau tir khod nity ¢6 1hé khai bido cdc gid tri cho cdc tham 88, tao gid tri cic
thum s6. Cich thiic khai bdo nhu vé&i 1énh Scalar va o cic tham s6 hoan toan ¢é

thé chi lia cic khai bio.
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Thi du:
Prarameler

A1) l.uong phat tram i /Ha noi 240, Hai phong 300, Lang son 360,
Nghe an 600/

B Luong thu tam j /Quang ninh 500,
Thanh hoa 560,
Ninh binh 440/

Mi(i) He so kho khan /Ha noi 1,
Hai phong 1.2,
Lang son 1.6,
Nghe an 2/

D(i) Luong cung ¢6 kha nang;

D({)=A)/m(3):

5- Lénh Table
[.énh niy cho phép tao bang nhip s liéu vai it nhat hai chi s6

Thi du: Table C(i.,j) cuoc phituidenj

quangninh thanhhoa ninhbinh
hanoi 12 9 7
haiphong 3 17 14
langson 24 21 18
nghean 32 8 11

6- Ddu $ vdi khai bdo c6 diéu kién

Gia sir trong cdc quan hé clia cdc (ap chi s6, mot sé tham s@ chi 16n 1ai & Mot
50 cap chi s6 hay chi s6. Ta c6 thé ding khai bio:

Parameter$(dicu kién), Table$(dieu kién); ...
Chang han & thi dy trén khong cd tuyén nghean- thanhhoa va haiphong-

quangninh ta ¢ thé xdc dinh mot tap quan hé nhu sau trong 1énh Set
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set veli,j) cung duong /hanoi.quangninh, hanol.thanhhoa. hanoi.ninhbinh.
haiphong.thanhhoa. haiphong.ninhbinh, langson.quangninh, langson.thanhhoa,

langson.ninhbinh, nghean.thanhhoa, nghean.quangninh/;
Nhu vay trong khai bao C(i.)) ta chi ¢é:
parameler

Table C(i,j)$(ve(i,j) cuoc phituiden)

quangninh thanhhoa ninhbinh
hanoi 12 9 7
haiphong 17 14
langson 24 21 18
nghean 32 8

Chi dinh $(diéu kién) khéng that cin thict & phin khai bdo tham $6 va cac
biang s6, tuy nhién ching cg tic dung ldn trong phin tao cdc rang budc, phuong
trink ¢ phan sau.

Triong hop tham sé ¢6 hon 2 chi s6 ta co thé khai bdo theo khéi nhu saw:
sets i /A BY,

i/1.24.

k 790,95/,

/Y 21,
table yield(i,j.k.1) "process yield"

90.Y 90.Z 95.Y 9572

Al 1.23

A2

B.1

B.2 a5
trong do: yieldA,1,95Y = 1.23,

yieldB.2,95.Z = 45.
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4- Cac ham théng dung trong GAMS

Ham Gia tri

abs() gfa tri tuyét dai :

arctan() arctang

ceil{) $8 1am tron (nguyén)

cos() cosine

exp() ham e md

floor() phan nguyén

log) logarit g s6 e

log10() logarit ¢d s6 10

max{ ... ) gia tri 16n nhat clia mét day

ming ..., ) gia tri nhé nhat clia mdt day

mod({ , } mod clia $6 thit nhat theo 6 th( 2

power( , ) luy thita clia s6 th nhat vat s6 mi |4 sé thit 2
round{ , } 56 thdr nhat vai s6 chir s6 phan thap phan bang sé thir 2
sign(} ham dau

sin{) ham sin

sqr{) ham binh phugng

sqri(} ham cén bac hai

uniform({ , } s& ngau nhién gilfa s& thi? nhat va s& thif hai

5- Cac 1énh khai bao bi€n va phuong trinh rang bude
1- Bién
GAMS phan bi¢t hai loai bién:
+ Bi¢n tr do: Bién nay ¢6 thé xdc dinh nh mét biéu thifc todn hoc va né

ludn §a bién thire. Cde bién tu do trong cdc mo hinh thutmg 13 cdc ham muc tiéu,

chiing duoce khai bdo don gidn ¢d hay khong ¢é nhan nh&s dong lénh:
Variable tén bién 1, tén bién 2....;
Thi du:
Variable Tcost “Total cost™;

+ Bién dinh dang: GAMS chap nhin cic bién liét ké 0 bang sau:
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Dang bién Khai bao
bién {lién tuc) khdng cé rang bude free variable(s)
bi&n (lién tuc) khédng am positive variable(s)
bién {lién tuc) khdong dudng negative variable(s}
bién nhi phan {0-1) binary variable(s)
bién nguyén khdng am integer variable(s)
| _

M3i bién c6 thé khai bdo cung chi s6 hoac khong cung chi s6. Ching han
mot bich x gdm cdc thanh phén (X, ..., X,,...) Knong am c6 the khai bio:

positive variable x; hay positive variable x(i);.

Chi ¥ ring cc bién ding lm ham muc tiéu khong khai bdo dinh dang ciia ching.
Thi du: |

variable I; (khai bdo T ding lam ham muc tiéu)

positive variables x(i,j); (Khai bdo cac bién x(i,j) 1a lugng van chuyén tir 1
dén j).

2- Phirong trinh
Khai bio phuong trinh gém hai ndi dung & hai budc bat buge:
+ Khai bao tén vi nhan

Dung tit khod 1énh:

fquation
1énphuong trinhl Nhiin
tén phuong trinh2 Nhién

Chi y: phai khai bdo tén phuomg trinh xdc dinh biéu thic ham muc tiu &
phdn nay.

Thi du:
jiquation

hammt Tong chi phi can cuc tieu
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rbphat Cac rang buoc rhat

rbthu Cac rang buoc thu;

+ Khai bdo biéu thifc rang buge v ham

Cdc rang budc duge khai bdo véi cau trdc sau:
1enphuongtrinh..

bicu thic ring buoe hoac xac dinh ham:

Didu cde phuong trinh: bang =c=
nhé hon hoic bang =l=
lem hon hoac bang ' =p=

Dau cdc phép tinh: cong +

teir -
nhan ®
chia /
luy thira ok
Thi dl_l:
‘hammit.. F=e=sum{{1,j)$(ve(i,j).c )y xG.0));

Rang bugc trén c¢é nghia |2 ham F dugc tinh bing téng cla cdc tich
e.*x(1,)) v6i (1)) xde dinh trén tap ve(i,j) di dinh nghia & phan trén.
rbphat(i).. sumgS(ev(i,gy).x(. g =l=ali);
rbthudj).. sum(i${cv(i, 1)), x(i,j))=g=b(j};

Vi cdch viel nhu trén cdce tong chi tinh véi nhimg (i,j) duge xdc dinh boi tap
cv{i,)).

+ Rang budc trong mot 1ap chi 56

Trong mot s6 mo hinh cdc bién ding chung tap chi sd va cé nhimg rang
budc (can bing chang han) ngay trong tap chi s d6. Chang han néu trong mo hinh
cin bang ta cé:

K{)=K{t-1) +I{1)-aK(t)
thi phuong trinh ¢6 thé khai bdo la;

canbang(t).. k()=e=k(t- D+i(t)-a*k{1):
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5- Pat tén mo hinh va lya chon cac bién muc tiéu

+ Tén mo hinh duge dat nho ciu tric:

Model tlenmohinh /... /;

Thong thudng ¢6 thé chon /all/ cho tat ¢ cde md hinh. Trong mot s6 truting
hop 6 1the liet K¢ timg khoi mo hinh dé tén viéc lua chon khi viér Iénh chi dinh
gial cae bai todn 1ong ing.

Thi du:

Model vanta fall/:

6- Chi dinh loai thu tuc - dang t&i wu hoa va hién thi k&t qua

Tao gid tri ban dau cua cac bién:

Trong mot 6 tha tue, dac bi¢t la khi (im ciye 111 cdc ham phi tuyén, can chi
dinh gid tri ban ddu cha cde bidn. Viée tae gid tri ban ddu cho cdc bién tranh hién
lugng xudl phat tir diém khong xdc dinh ham muc ticu hay cic véc to gradient clia
hiam dé. Lénh dat gid tri ban dau la:

ténbien [hay tham s6|= gid tri ;

Thi du: chuong trinh sau can dat gid tri ban ddu cho bién:

* Mo hinh Wilson /Wilson/:
sel thanso Cac tham so cua mo hinh /DACLKY,
free variable TC, TCQK;
positive variable g, gk;
parameters Vithamso)
/03000, A 45, C 12,1 0.05, K 12000

cquation

Chiphil Tong chi phi du tru-tieu thu
Chiphi2 Tong chi phi mo hinh QK
Chiphil . TC=e=V("A" VDY (Q+V T ¥V COY*(Q)2,
Chiphi2.. TCQR=e=V{"A")*V("D"g+ VTPV VDYV K ") (gk)/2:
(.1=10;
nk I=1:
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Model Wilson /Atl/:

Solve wilson minimizing TC using NILP;
display TC.l, q.1;

Solve wilson minimizing 'l‘CQK using NLP;
display TCQK. 1, gk.1;

Cdch thitc dat gid tri ban ddu c6 thé liét ké nhir sau:

ténbién.l =... dat gid tri cho bién

variable. lo=.., dat gid trt khong thap hon

variable.up =... dat gid tri khong cao hon

variable.m=.., gid tr1 bién doi ngdu cda mot rang buodc

Chii y rang day chi 1a cédc gid tri gdn, né khdc véi viee xdc dinh gid tri cho
mot tham s6. Gid tri gdn 13 gid tri tam thdi clia bién, né sé bi bién d6i khi chuong
trinh duge thuc hién.

Toan bé Iva chon khai bao trong mot dong 1énh dang:
Solve tenmehinh mintmizing (maximixing) hammuctieu using tenthutuc;
D¢ hién thi két qui can khai bdo theo cdu tric sau:
Display ténbién.[lua chon), ténbién.{lua chon];
Thidy: Solve vantai minimizing f using Ip;
display x.1, f.I;
Hay doc ky chuong trinh sau vi két qué ctia né d€ hiéu & hon vé noi dung trén
variable f;
positive variable y;
scalar x so thuc /3.91/;
parameter d  lay x voi I chu so phan thap phan:
d=round(x.1);

y.l=2;
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display x. d.y.1;
equation
rb rang buoc cho bien y
hamso ham so;
rb..  y=1=10;
hamso.. f=e=1/(1+y);
model thidul /all/;
solve thidul minimizing f using nlp:

display y.l, t.};

Ké&t qua: 8 PARAMETER X = 3910 sothuc
PARAMETER D = 3.900 lay x voi | chuso phan thap phan
VARIABLE Y.L = 2.000

Két qud cva lenh display thit nhat vi sau day 13 két qua cla lénh Display thi
hat (sau khi tim cuc tiéu ham H(1+y) v6i y khong am vi khong 1én hon 10,

16 VARIABLE Y.L = 10.000
VARIABLE F.L = 0.091

7- Dich va thyc hién chuong trinh

Bé GAMS nhan mot chuong trinh cin dat cho méi chuong trinh mél tén vdi
phdn m& rong .gms (ngam dinh). Ching han véi cic khai bdo trén ta c6 the tap hop

thanh van ban chuong trink gidi bai todn van i nha sau:

Set i Tram phat hanyg / hanoi, haiphong, langson, nghean/
] Tram thu hang / quangninh, thanhhoa, ninhbinh/:
Parameter

A{1)  Luong phat tram i /hanoi 340, haiphong 320, langson 360, nghean 600/
B(j)  Luongthu te;mj /quangninh 300, thanhhoa 560, ninhbinh 440;:

set ve(i,j) cung duong /hanoi.quangninh, hanoi.thanhhoa, hanoi.ninhbinh,
haiphong.thanhhoa, haiphong.ninhbinh, langson.quingninh, langson.thanhhoa,
langson.uinhbinh, nghean.thanhloa, nghean.quangninh/;

Tabie C(i,j) cuoc phitu i den j
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quangninh thanhhoa ninhbinh

hanoi 2 9 7
haiphong 17 14
langson 24 21 18
nghean 32 8

variable F;

positive variables x(i,);

Equation
hammt Tong chi phi can cuc tieu
rbphat Cac rang buoc phat
rbthu Cac rang buoc thu;
hammlt., er:sum((i,j}fE(vc(i,j)),c(i,j)*x(i,j)};
rbphat(i).. sumQS(ve(1,j3).x{.)))=l=a{i):
rbthugj).. sum(i$(ve(i,j)).x(1.j)=g=h(j);

Model vantai fall/;
Solve vantai minimizing f using ip:
display x.1, f.I;

Trude khi yéu cdu GAMS dich chuong trinh nay ta cin ghi lai thanh 1 tép

chang han vantai,gms.
T6 hop Cirl-F9 chi thi cho Gams dich chuong trinh nay.
Qud trinh dich néu ¢d 161 GAMS ¢& thong bdo 16i chi tiét trong timg dong lénh.
Sau khi dich xong chiing ta ¢6 thé chay cer(-mg trinh nh¢ an F9.

Két qua duge ghi & tép 6 tén vantai.lst, tép nay hién thi tryc tiép (néu chung
ta khong dat ch€ do khong hién thi). Trudng hop chiing ta dat ché do khong hién
thi ket qud tht t¢p nay duge ghi & the muc hién thoi cia GAMS.

K&t qua chay chuong trinh trén nhu sau:

232



quangninh

[anoi 340.000
Haiphong

Langson 160.000
Nghcan

1.1, = 19040.000

8- Lbi va thong bao 18i

thanhhoa ninhhinh
320,000
120.000
560,000

Error Wording

Likely Problem

unknown symbol

set identifier or queted eiement
expected

==, =e=, or =g= operator
expected
incompatible operands for

relational operator

domain violation
more/less indices

uncontrolled set

set under control already

suffix is missing

endog arguments

endog operands
variable wrong type

log of negative number
sqgrt of a negative number

division by zero gradient too big

no solution

Mét bign, tap hop khéng duge khai bac hoac

khai bac khéng dung qui cach.

'Tén hodic nhan hién da duoc sif dung, hoac thiéu

d&u ngoic

L3i dau phép toan

MGt ky hiéu, chi s& 1a mét ky tu dé xac dinh ching
can dung ham ord() .

Tén bién, nhin chua dude khai bao hoc chi s8 bién
ngoai wing khai bao

Chi 86 sit dung khéng cling tap hop vdi chi s6 khai
bao ddi vai cac tham s va phuong trinh.

Mdt ky hiéu khéng cé trong céc tap da khai bao

Bién, tham s6 hay chi s8 dung d5ng thdi ma khéng
a3t danh hiéu bing alias. '

Toan t& d6i véi bign thidu phan chi dinh {1, lolup...).

M& hinh cé phan tf phi tuy&n khéng tén tai nhumg ¢6
mat trong chi dinh giai,

Trong chi dinh giai ¢6 bign ndi sinh khang tén tai.
Bién ngoai gidi han khai béo.

Loga va can bac hai cla s§ am, chia cho s6 khéng

M6 hinh sai heac sU dung thd tuc khdng hop 18,

I
L
Lt




9- Thu vién chuong trinh va mo hinh

GAMS cung cdp san 193 chuong trinh da duoc soan thido va chay thir o cic
nude, cic khu vige khde nhau, trén cdc mo hinh khdc nhau. Viéc khai thdc cic
chuong trinh nay cd 1€ ciing 1a mot noi dung tét cho ngudi hoc va sir dung GAMS
Chang han mo hink TBA cta Dahl H, Meeraus A, and Zenios S vé tai chinh.

Chung ta ¢6 thé nhan duge khi chon Open in gams Mode! library tir thuc
don File cia Gams.

Title Financial Optimization: Financial Engineering (1TBA,SEQ=113)

The delivery and settlement of amortgage-backed securities is governed by
an exiensive set of rules and regulations. Forward delivery settlements of not yet
pooled mortgages are on a to-be-announced (TPA) basis. Some allowed variance
allows to structure the TBAs in  a cost effective manner.

Reference: Dahl H, Meeraus A, and Zenios S, Some Financial Optimization
Models: Financial Engineering, in S Zenios (ed.), Financial
Optimization, Cambridge University Press, New York, NY, 1993.

Sau 1ot gidi thiéu nay la todn bd chuong trinh tim cyc dai Igi ich trong mot
mo hink tai chinh ma ching ta ¢6 thé sit dung duoc néu co di cac tham s6 cin
thiet.
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BANG GIA TRI PHAN PHOI CHUAN

PHU LUC 4

_
X F(x) X F(x) X Fix) BE Fix) |
0 05 0.190 | 0575345 | 0.380 | 0.648027 | 0570 | 0.715661

0005 | 0501995 | 0195 | 0577304 | 0385 | 0649881 | 0.575 | 0.717354

0.010 | 050389 | 0.200 | 057926 | 0.390 | 0651732 | 0.580 | 0.719043 .
0.015 | 0505984 | 0205 | 0581214 | 0395 | 0663579 | 0.585 | 0.720726
0020 | 0507978 | 0210 | 0.583166 | 0.400 | 0.655422 | ©.590 | 0.722405
0025 | 0.509973 | 0.215 | 0.585116 | 0.405 | 0657261 | 0585 | 0.724078
0.030 | 0511967 | 0220 | 0587064 | 0.410 | 0.650097 | 0.600_ | 0.725747
0.035 | 051396 | 0225 | 058001 | 0.415 | 0660929 | 0.605 | 0.727411
0.040 | 0545953 | 0230 | 0500954 | 0420 | 0662757 | 0610 | 0.729069
0.045 | 0517046 | 0235 | 0.502896 | 0425 | 0664582 | 0.615 | 0730723
0050 | 0.519939 | 0240 | 0594835 | 0430 | 0.666402 | 0620 | 0732371
0055 | 0521931 | 0245 | 0596772 | 0435 | 0668219 | 0625 | 0734015
0060 | 0523822 | 0.250 | 0.598706 | 0.440 | 0670031 | 0630 | 0736653
0.065 | 0525913 | 0255 | 0500638 | ©0.445 | 067184 | 0635 | 0.737286
0070 | 0527903 | 0260 | 0.602568 | 0.450 | 0673645 | 0640 | 0.738914
0.075 | 0520803 | 0265 | 0604495 | 0455 | 0.675445 | 0545 | 0.740536
0080 | 0531881 | 0270 | 060642 | 0.450 | 0.677242 | 0650 | 0.742154
0.085 | 0533860 | 0275 | 0608342 | 0465 | 0679034 | 0.655 | 0.743766
0.090 | 0.535656 | 0280 | 0610261 | ©.470 | 0.680822 | 0.660 | 0.745373
0095 | 0537843 | 0285 | 0.612178.| 0475 | 0.662607 | 0.665 | 0.746975
0.100 | 0.530828 | 0200 | 0674002 | 0480 | 0.684386 | 0670 | 0.748571
0105 | 0.541812 | 0295 | 0616003 | 0.485 | 0686162 | 0.675 | 0.750162
0110 | 0543795 | 0300 | 0.617911 | 0.490 | 0.687933 | ©.680 | 0.751748
0115 | 0.545777 | 02305 | 0619817 | 0495 | 06897 | 0685 | 0.753328
0120 | 0547758 | 0310 | 0.621719 | 0500 | 0.691462 | 0.690 | 0.754503
0125 | 0549738 | 0315 | 0623619 | 0505 | 0693221 | 0695 | 0.756472
0130 | 0851717 | 0320 | 0625516 | 0.510 | 0694974 | 0700 | 0.758036
0.135 | 0553694 | 0.325 | 0.627409 | 0515 | 0.696724 | 0705 | 0.759595
0140 | 055567 | 0330 | 06203 | 0520 | 0.698463 | 0710 | 0.761148
0145 | 0557645 | 0335 | 0631187 | 0525 | 0700208 | 0715 | 0.762696
0150 | 0550618 | 0340 | 0633072 | 0530 | 0701944 | 0720 | 0.764238
0155 | 0561588 | 0345 | 0634953 | 0535 | 0703675 | 0725 | 0.765774
0.160 | 0563559 | 0350 | 0.636831 | 0,540 | 0705402 | 0,730 | 0.767305
0165 | 0565528 | 0355 | 0638705 | 0545 | 0707123 | 0735 | 076883
0170 | 0.567495 | 0360 | 0640576 | 0550 | 070884 | 0740 | 077035
0175 | 056946 | 0.365 | 0642444 | 0555 | 0.710553 | 0.745 | 0.771884
0180 | 0571424 | 0370 | 0644309 | 0560 | 071226 § 0750 | 0.773373
0185 | 0573385 | 0375 | 064617 | 0565 | 0713963 | 0755 | 0.774876
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BANG GIA TRl PHAN PHOI CHUAN

T

Fix)

x Foo | x Flx) x x | Fx
0760 10.776373| 0950 10.828944| 1.140 |0.872857| 1.330 ;0.908241
0.765 |0.777864] 0.955 |0.830211| 1.145 |0873895| 1335 |0.909062
0770 | 0.77935 | 0.960 |0.831472| 1.150 |0.674928] 1.340_0.909877
0.775 | 0.78083 | 0.965 |0.832728| 1155 |0.875955| 1.345 0.910687
0.780 | 0782305| 0970 |0833977| 1160 |0.676976| 1.350 |0911492,
0.785 |0.783773, 0975 | 0.83522 | 1.165 | 0.87799 | 1.355 |0.912291
0790 | 0.785236 0980 |0.836457 | 1.170 |0.878999| 1.360 0913085

| 0795 0786693 0.985 '0837688| 1.175 |0.880003| 1.365 [0.913873
0800 | 0788145 0.090 |0838913| 1180 | 0881 | 1370 |0.914656]
0.805 | 0.78959 | 0.995 |0.840132 1185 .0.881991| 1375 0.915434
0810 | 0.79103 | 1.000 |0841345| 1130 |0.882977| 1.380 [0.916207

_____ 0815 |0.792464| 1005 |0842552| 1195 |0883956| 1.385 |0.916974
0820 |0.793892] 1010 |0.843752| 1200 | 088493 , 1390 |0.917736
0.825 |0.795314| 1015 |0.844947, 1.205 |0.885898| 1.395 |0.918492
0.830 '0.796731) 1.020 |0.846136| 1.210 | 0.88686 | 1.400 |0.919243
0835 |0798141] 1.025 |0847318| 1.215 |0.887817| 1.405_[0.919939
0.840 | 0700546 1.030 |0.848495| 1.220 |0.888767 | 1410 | 0.92073 |
0.845 |0.800045| 1035 |0.849666| 1.225 |0.889712| 1.415 0921466
0850 |0.802338| 1.040 | 0.85083 | 1.230 |0.890851| 1420 |0922196
0855 |0803724] 1045 10851988 1235 |0.891585  1.425 |0.922921
0.860 |0.805106| 1.050 |0.853141| 1240 0.892512| 1430 ,0923641!
0.865 |0.806481| 1.055 |0.854287| 1.245 |0893434| 1.435 |0.924356 |
0.870 | 0.80785 | 1.060 |0.855428| 1.250 | 0.89435 | 1.440 |0.925066
0875 |0.809213] 1.065 |0.856562: 1.255 |0.895261| 1445 0925771
0.880 | 081057 | 1070 | 0.85769 | 1.260 |0.896165| 1,450 |0.926471
0885 |0811922| 1.075 |0.858813| 1.265 |0.897064| 1.455 |0.927165
0.890 |0813267| 1.080 |0.859920| 1.270 |0.897958| 1.460 | 0927855
0.895 |0.514606| 1085 |0861039| 1275 |0898845| 1465 | 0.92854
0.000 | 0.81594 | 1.000 10.862143| 1.280 |0.899727| 1470 |0.929219 -
0905 |0.817267| 1095 |0.863242| 1285 |0000604% 1475 _|0.529894
0010 |0.8185680| 1.100 |0.864334: 1200 '0.901475| 1.480 0930563
0015 '0.819004| 1105 | 0.86542 | 1.295 | 0.90234 | 1.485 |0.931228
0920 |0.821214] 1.110 | 0.8665 | 1.300 |0.903199| 1490 |0831888]
0.925 |0.822517] 1.115 |0.867575| 1.305 |0.904054| 1495 |0.932543
0030 | 0.823814] 1.120 |0.868643| 1.310 |0.904902| 1.500 |0.933193
0935 |0825106| 1.125 |0.869705| 1.315 |0.905745| 1.505 |0.933838
0.940 |0.826391! 1130 |0.870762| 1.320 |0906582| 1.510 |0.934478
0.045 |0.827671) 1135 |0.871812! 1325 |0.007414| 1515 |0.935114




BANG GIA TR| PHAN PHOI CHUAN

x ' F(x) x Fd | x F(x) X F{x)
1.520 | 0.935744 | 1.710 | 0.956367 : 1.900 | 0.971284 | 2090 | 0.981691
1525 093637 | 1.715 | 0.956827 | 1.905 | 0.97161 | 2.095 | 0.981915
1.530 | 0.936992 | 1.720 | 0.957284 | 1.910 | 0.971933 | 2.100 | 0.982136
1535 | 0.937608 | 1.725 | 0.957736 | 1.916 | 0.972254 | 2.105 | 0.982354
1,540 | 093822 | 1.730 | 0.958185 | 1.920 | 0.972571 | 2.110 | 0.982571
1.545 | 0.938827 | 1.735 | 0.95863 | 1.925 | 0.972885 | 2.115 | 0.982785
1.550 | 0.939429 | 1.740 | 0.859071 ' 1.830 | 0.973197 | 2.120 | 0.982997

| 1.555 ' 0.940027 | 1.745 | 0.0959508 | 1.935 | 0.973505 | 2.125 | 0.983207

" 1.560 | 0.94062 | 1.750 | 0.959941 | 1.940 | 0.97381 | 2.130 | 0.983414
1.565 | 0.941209 | 1.755 | 0.96037 | 1.945 | 0.974113 | 2135 | 0.98362
1570 | 0941792 | 1.760 { 0960796 | 1.950 | 0.974412 | 2.140 | 0983823
1575 | 0942372 | 1.765 | 0.961218 | 1.955 | 0.974709 | 2.145 | 0.984024
1.580 | 0.942047 | 1.770 | 0.961636 : 1.960 } 0.975002 | 2.150 | 0984222
1.585 | 0.943517 | 1.775 | 0.962051 | 1.965 { 0.975293 | 2.155 | 0.984419
1.590 | 0.944083 | 1.780 | 0.962462 | 1.970 | 0.975581 | 2.160 | 0.984614
1.595 | 0.944644 | 1.785 | 0.962869 | 1.975 | 0975866 | 2.165 | 0.9848086
1,600 | 0.945201 | 1.790 | 0.963273 | 1.980 | 0.976148 | 2.170 | 0.984997 .
1.605 | 0.945753 | 1.795 | 0.963673 | 1.985 | 0.976428 | 2,175 | 0.985185
1610 | 0946301 | 1.800 | 096407 | 1990 | 0.976705 | 2.180 | 0.985371

| 1615 | 0946845 | 1.805 | 0.964463 | 1.995 | 0.976979 | 2,185 | 0.985556
1.620° | 0.947384 | 1.810 | 0.064852 | 2.000 | 097725 | 2.190 | 0.985738

1625 | 0047919 | 1.815 | 0.965238 | 2005 | 0077519 | 2.195 | 0.985918 |
1.630 | 0.048449 | 1.820 | 0.965621 | 2.010 | 0977784 | 2.200 | 0.986097
1,635 | 0048975 | 1.825 | 0.966 | 2.015 | 0.978048 | 2.205 | 0.986273
1.640 | 0.949497 | 1.830 | 0.966375 | 2.020 | 0.78308 | 2.210 | 0.986447
1.645 | 0950015 | 1.835 | 0.966747 | 2.025 | 0978566 | 2.215 | 0.98662
1.650 | 0.950529 |1.840 | 0.967116 | 2.030 | 0.978822 | 2.220 | 0.986791
1.655 | 0951038 | 1.845 | 0.967481 | 2.035 | 0.979075 | 2.225 | 0.986959
1.660 | 0.951543 | 1.850 | 0.967843 ; 2.040 | 0.979325 | 2.230 | 0.987126

| 1.665 | 0.952044 | 1.855 | 0.968202 | 2.045 | 0.979573 | 2.235 | 0.987291
1.670 | 095254 | 1.860 | 0.968557 | 2.050 | 0.979818 | 2.240 | 0.987455
1.675 | 0.953033 | 1.865 | 0.968909 | 2.055 | 0.980061 | 2.245 ! 0.987616
1889 | 0053521 | 1.870 | 0.969253 | 2.060 | 0.980301 | 2.250 | 0.987776
1.685 | 0954006 | 1.875 | 0969604 | 2.065 | 0.980539 | 2.255 | 0.987933
1.690 | 0.954486 | 1.880 | 0.969946 | 2.070 | 0980774 | 2.260 | 0.988089

1695 | 0954962 | 1.885 | 0.970285 | 2075 | 0.981007 | 2.265 | 0.988244
1.700 | 0955435 | 1.890 | 0.970621 [ 2.080 | 0981237 | 2.270 | 0.988396

. 1705 | 0.955003 | 1.895 | 0.970954 | 2.085 | 0.981465 | 2.275 | 0.988547
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BANG GIA TR| PHAN PHO! CHUAN

X F(X) x | FQ x F(X) X FX) |
2080 |0.988696| 2470 |0.093244| 2660 |0.996093| 2.850 |0.097814
2085 |0.088844| 2475 |0.093338| 2665 |0.996151! 2.855 |0.097848
2290 |0.988980| 2480 |0.993431. 2.670 |0.996207 | 2.860 |0.997882
2295 |0.989133| 2.485 |0093522| 2675 |0.096263| 2.865 |0.997915
2300 |0.089276| 2490 10993613| 2680 |0996319| 2.870 |0.997948
2305 |0.989417| 2495 |0993702| 2685 |0996373: 2.875 | 0.99798
2310 | 0989556 2500 | 009379 | 2.690 |0.096427| 2.880 | 0.998012
2315 |0.989694| 2505 |0993877! 2695 |0.996481| 2.885 |0.998043
2320 | 0.98983 | 2510 |0.093963| 2700 |0.096533| 2.800 |0.998074
2325 |0.9089964| 2515 (0994048| 2705 |0.096585| 2.895 |0.998104
2.330 |0.990007 | 2520 |0994132| 2710 |0.996636| 2.900 |0.998134
2335 |0.000228| 2525 |0.994215| 2715 |0.096686| 2905 | 0998164
2340 |0.990358| 2630 |0.994297 | 2.720 |0.996736| 2.910 :0.998193 !
2345 10990486 2.535 |0.094378| 2.725 |0.996785| 2.915 |0.998221
2350 |0.090613| 2.540 |0.094457| 2730 |0.996833| 2.920 | 0.09825
2355 |0.990739| 2.545 |0.004536| 2.735 |0.996881] 2.925 |0.998278
2360 |0.000863| 2.550 |0.994614| 2740 |0.096928 | 2.930 |0.998305
2365 10.990085| 2655 |0.994691| 2.745 |0.996974| 2.935 |0.998332
2370 10091106 2.560 |0.094766| 2750 | 0.99702 | 2.940 |0.998359
2375 |0.9912268| 2.565 |0.094841| 2756 |0.997065| 2.945 |0.998385
2380 |0.991344] 2570 |0.094915| 2760 | 0.99711 | 2950 |0.998411
2385 | 099146 | 2575 |0004988| 2765 10.997154| 2.955 |0.998437
2390 |0.001576| 2.580 | 0.99606 | 2.770 |0.997197 | 2.960 |0.998462
2395 | 0.99169 | 2.685 |0.095131| 2775 | 0.09724 | 2.065 |0.998487
2.400 |0.091802| 2.590 10095201| 2780 |0.997282] 2.970 |0.998511
2.405 |0.991914| 2595 | 099527 | 2.785 |0.997324| 2975 |0.998535
2410 |0.992024| 2600 |0.995333| 2790 |0.0997365| 2.980 |0.998559
2415 |0.992132| 2.605 |0995406| 2795 |0.997405] 2.985 |0.998582
2420 | 099224 | 2610 |0.095473| 2800 |0.997445! 2.990 |0.998605
2425 |0.002346| 2.615 10995530| 2805 |0.007484| 2.995 |0.998628
2430 0092451, 2620 |0.995603| 2.810 |0.997523| 3.000 | 0.99865
2435 |0.002554 | 2.625 |0.995663| 2.815 |0.997561| 3.005 |0.998672
2440 |0.992666| 2630 |09895731! 2820 [0.097599| 3010 |0.598594
2.445 |0.092757 | 2.635 |0.995793| 2825 |0.997636| 3.015 |0.998715
2.450 |0.092857 | 2.640 |0.995855| 2830 |0.997673{ 3.020 |0.998736
2455 |0.992956| 2645 |0095015| 2.835 |0.997709| 3.025 |0.998757
2460 |0.993053] 2650 |0.995975] 2840 |0.097744| 3.030 |0.998777
2465 |0993149] 2.655 |0.996035| 2.845 |0.997779| 3.035 |0.998797
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BANG GIA TRI PHAN PHOI CHUAN

x F(X) x F(X) x F(X) X F(X)
3.040 |0.098817 | 3.230 |0.999381| 3.420 [0.099687 | 3.610 |0.999847
3.045 0998837 | 3.235 10.909392| 3.425 [0.999693| 3615 | 0.99985
3050 |0.998856 | 3.240 |0.999402| 3.430 [0.999698| 3.620 |0.999853
3055 |0.998875| 3.245 |0.999413| 3.435 !0.999704| 3.625 |0.999855
3.060 |0.098893| 3.250 |0.999423| 3.440 [0.999709] 3.630 |0.099858

. 3.065 |0.998912| 3.255 |0.999433( 3.445 |0.999714| 3.635 |0.099861
3.070 | 0.99893 | 3.260 |0.999443| 3.450 | 099972 | 3.640 |0.999864
3.075  |0.998947 | 3.265 |0.999453| 3.455 [0.999725| 3.645 |0.999866

3080 |0.998965| 3.270 [0.999462| 3460 | 0.99973 | 3.650 |0.999869
3.085 {0.998982 | 3.275 |0.999472| 3.465 ]0.999735| 3.655 16099871
3.090 |0.998999 | 3.280 10.999481| 3.470 | 099974 | 3.660 |0.999874
3.095 (0.999016| 3.285 | 0.99940 | 3.475 {0.999745| 3.665 |0.099876
3.100 0999032 | 3.290 |0.999499| 3.480 |0.999749| 3.670 |0.999879
3.105 |0.999049! 3.205 |0,999508 | 3.485 |0.999754| 3675 |0.990881
3410 |0.999064 | 3.300 |0.999517| 3.490 |0.999758| 3.680 |0.990883
3.115 | 0.99908 | 3.305 |0.999525| 3.495 |0.999763| 3.685 |0.099886
3120 |0,999096 | 3.310 |0.999533| 3.500 |0.999767| 3.690 |0.990888
3.125 |0.999111| 3.315 10.999542| 3.505 |0.999772| 3.605 | 0.09989
3.130  |0.999126 | 3.320 | 0.99955 | 3.510 |0.999776| 3.700 |0.998892
3.135 ]0.099141| 3.325 |0.999558| 3.515 | 0.99078 | 3.705 |0.999894
3.140 |0.999155| 3.330 |0.999566| 3.520 |0.999784| 3.710 |0.959896
3.145 10.999169| 3.335 10999573 | 3.525 |0.990788| 3.715 |0.990808
3.150  |0.999184| 3.340 0.999581| 3.530 |0.999792| 3720 | 0.9999
3.155 |0.999197 | 3.345 |0.099589| 3.535 |0.999796| 3.725 |0.999902
3.160 |0.999211| 3.350 |0.999596| 3.540 | 0.9998 | 3.730 |0.999904
3.165 [0,999225! 3.355 |0.999603| 3.545 |0.999804| 3.735 |0.999906
3170 |0.999238| 3.360 | 0.99961 | 3.550 |0.999807| 3.740 |0.999908
3175 |0.999251| 3.365 |0.999617! 3.555 |0.999811| 3.745 | 0.99991
3180 |0.999264| 3.370 |0.999624] 3.560 |0.999815| 3.750 |0.999912
3.185 |0.999276] 3.375 10.999631| 3.565 [0.999818{ 3.755 |0.999913
3.190 |0.999289( 3.380 |0.999638) 3.570 [0.999821| 3.760 |0.999915
3.195 |0.999301| 3.385 |0.999644! 3.575 |0.999825| 3.765 |0.099917
3.200  [0.999313! 3.380 | 0.09965 | 3.580 |0.999828| 3.770 |0.999918
3205 |0.9993%| 3395 |0.999657 3.585 |0.999831| 3.775 | 0.99992
3210 10.999336! 3.400 |0.999663| 3.590 [0.999835| 3.780 |0.999922
3.215 10.099348| 3.405 |0.999669| 3.595 10.909838| 3.785 |0.999023
3220 10.999359{ 3.410 |0.999675| 3.600 [0.999841| 3.790 |0.909925
3225 | 0099937 | 3.415 |0.999681| 3.605 [0999844| 3.705 |0.599926
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BANG GIA TRI PHAN PHOI POISSON

005 0.1 0.15 0.2
k P(ka) | R(Ka} | Pka}) | R(Ka) | Plka) | R(Ka) | Pika) ' R(K.a)
0 095123 095123 0.90484 090434 0.86071 086071 081873 0.81873
1 0.047568f 0.99879 000048 099532 0.12911 0.98981 0.16375 0.98248
2 000119 0.99998 000452 099985 0.00968 09995 0.01637 0.99885
3 2E-05 1 0.00015) 1 000048 099998 0.00109 0.99994
4 2.5€-07 1 36E06 1 1.8E-0H 1 55603 1
5 2.5€-09 1| 7.5E-08) 1  5.4E-07 1 22608 1
0.25 0.3 0.35 0.4
k Plka) | R(Ka) | P(ka) | R(Ka) | P(ka) | RKa) | Plka) | RKa)
0 07788 _ 0.7788 074082 074082 070469 0.70469 067034 0.67032
1 0.1947)  0.9735 022225 096306 0.24664 095133 0.26813 0.93845
2 0.02434) 099784 003334]  0.9964 0.04316 0.99449 0.05383 0.99207
3 0.00203 0.99987, 0.00333 099973 000504 099953 0.00715 0.99922
4 0.00013_0.59999¢ 000025] 099998 0.00044 0.99597, 0.00072 0.99994
5 6.3E-06 1 1.5E-05 1 3.1E-04 1 5.7E-05 1
0.25 0.3 0.35 0.4
k Pika) | R(Ka) | P(ka} | R(Ka).| P(ka) | R(Ka) | Pka} | R(Ka)
0 0.7788 07788 074082 074082 0.70469 0.70469 0.67032 067032
1 0.1947)  0.9738 022275 096306 0.24664] 095133 0.26813 0.93845
2 002434 099784 0.03334]  0.9964 0.04316{ 099449 0.05363 0.99207
3 0.00203 0.99987] 000333 099973 0.00504] 099953 0.00715 0.99922
4 000013 0.99999 0.00025 099998 0.00044] 099997 0.00072 0.99994
5 6.3E-06 14 1.5E-05 1 3.1E-08 1 5.7E-08 s
6 2.6E-07] 1 7.5E-07 1 1.8E-08 1| 3.8E-06) 1
0.45 0.5 0.55 0.6
k Pka} | R(Ka) | Ptka) | R(Ka) | Pika) | R(Ka) | Pfika) | R{(K.a)
0 0.63763 063763 0.60653 060653 0.57695 0.57695  0.54881 0.54881
1 0.28693  0.924568 -0.30327|  0.9098 0.31732 0.89427] 0.32929  0.8781
2 006456 098914 007582 098561 0.08726] 0.98154 0.09879 0.97688
3 0.00068|  0.9988 0.01264] 099825  0.016 099753 0.01976 0.99664
4 0.00109 099989 000158 0.99983  0.0022] 0.99973 0.00298 0.99961
5 9.8E-05 0.99999 0.00016| 0.99999 0000241 099998 0.00036 099956
6 7.4E-06, 1 1.3E-08 1| 2.2E-05 1 36E-08 1
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Cach si dung bang gia tri phan phéi Poisson

Cic tham s&:- k gid 1ri ¢6 thé cd clia bién ngdu nhién X phan phoi Poisson.

- a tham s& cuu phan phor Poisson
> -t

K

Céc gid tri: -P(k.a) =P(X=K) =

- R(k,2) =P(X =k)

1T-A
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BANG GIA TRI PHAN PHOI POISSON

—

: ai* 0.65 _ o7 0.75 | 08 .
ik P(ka) | R(Ka) '_P(ka) | R(Ka) ; P(ka) | R(K.a) | Pka) | R(Ka)
r o 0522 0522 0.49661 04966 04724 04724, 04493 0.4493
!_ 1 03393 08614 03476 0.8442 03543 08266 0.3595 q&as[
}7 d 04103 09717 01217, 09659 01329 09595 _0.1438) 0.9526
| 3§ oooag o99ss 00284 09942 003327 09927 00383 0.9909
r 4 00039 09994 0005 0.9992 0.0062 0.9989 0007709986
| d 00008 09009 ©.0007 00999  0.0009 0.9999 0.0012 0.9998
| sE0s 4 sE-08 1 00001 il 0.0002 1
L 7 SE-0§ 1__8E06 L___T_E:O_f)l-__ _ 1208 11?
E},| 0.85 | 0.9 | 095 1 _
K P(va) | RK.a) | Pikal | RiKa) | Pka) | RiKa} | Ptka) | R(Ka) |
0 04274 04274 04086 04066 0.3867] 0.3867 0.3679 0.3679
1 03633 07907 03650 07725 03674 07541 03679 0.7358|
J 01544 09451 0.1647] 09371 0.1745 0.9287 0.1839} 0.9197
|3 00437, _0.9889 00494 _ 0.9865 00553 09839 0.0613 0.981_‘
4 00093 09982 00111 09977 00131 009971 00153 0.9953
500018 09997,  0.002 0.0997, 0.0025 0.9985 00031 09994
| §_ 00002 1 0.0003 100004 09999 0.0005 0.9999‘
|____ 7| 3E-05 1 _ 4E-05 1 _BE-05 1] 7E-05 _1|
[_ 8 3E-08 i apos 1, sEo0s 1| 9_E-_O§L___ o
T e oaas w2 .
k Pa) | RiKa) ' Pfka) | R(Ka) . Plkal ' RiKa) | Pix.a) |_R(K,a)_€
L_ d 03400 03499 03329 03329 03166 03166 0.3012 0.3012
1| 03674 07174 03662 0699 03641 0.6808 03614 0.6626
’.» 2 0.1920] 09103 02014 09004 02094 0.8801 0.2169 0.87_95]
}7 4 00678 09778 00738 09743 00803 09704 0.0867 09662
. 4 00177, 09955 00203 00946 00231 009935 0026 09923
b 5 00037 09992 _O_._O(_)ﬂ!'_ 0999 00053 0.9988 0.0062! 0.9985
| 6 00007 09999 wo_sl_o.gggg\ 0001 09998 00012 0.999%
= 1 0.0001] 1 0.0002] { ooood B
[ 8 1E-03 1 208 1 2e-09 1, 3E-0§ 1




BANG GIA TRl PHAN PHOI POISSON

17.MHT-

a 1.25 1.3 1.35 ! 14
k Ptka) | R(K.a) | P(ka) | RKa) | Pkal | RKa) | Pka) | R(K.a)
0 02865 02865 02725 02728 02502 02502 02466  0.2466
K 03581  0.6446  0.3543  0.5268 0.35 06082 0.3452  0.5918
2 02238 08685 02303 08571 02362 08454  0.2417  0.8335
3 0.0933  0.9617] 0.0998 09569 0.1063 09518 04128, 0.9463
4 | 00291 09909 00324 09893 00359 00876  0.0305  0.9857
5 | 00073 09083 o0o0s4 ooo7d 00007 090073 00111 o0.99e8
8 | 00015 09997 00018 09998 00022 09995 00026 09994
7 0.0003 1| ooood 09999 00004 o0osod 00005 09999
8 4E-05 1 6E-05 1! 7E-D5 1 N ____gnE_-_[ls ___'_1]
3 1.45 1.5 1.55 1.6
k P(ka) | R(Ka) | Pka) | R(Ka) | Pka) | R(Ka) | Pka) | R(Ka)
0 02348 02345 0.2231 02231 02122 02122 02019  0.2019
1 0.3401 ©0.5747] 0.3347] 05578 0328 05412 0323  0.5249
2 0.2486 08213 0251 08088  0.255 0.7962 0.2584 07834
3 01192 09405 01255 0.9344 013170 09279 01378  0.9212
4 00432 09837 00471 09814 0051 0879 00551 09763
5 00125 09962 00141 09955 00158 08948 00176  0.994
6 0.003 05992  0.0035 09991 00041 09989  0.0047]  0.9987
7 0.000§ 09099 0.0008 0.9998 00009 09998 ©€.0011  0.9997
8 0.0001 11 0.0001 1| 0.0002 1| 0.0002 1
2 i 2E-05 |  2E-05 1 3E-05 1 4E-05 1
a 1.65 1.7 1.75 1.8
K P(ka) | R(K.a) | Ptka) | R{K.a) | Pka) | R(Ka) | Ptka) | RiK.a)
0 0192 0192 0.1827] 01827 01738 0.1738 _ 0.1653)  0.1653
1 03169 05089  0.3106] 04932 03041 04779 02975 0.4628
2 02614 07704  0.264 07572 02661 _ 0744 0.2678)  0.7306
3 0.1438 00141 0.1496] 09068 01552 08992 0.1607) 0.8913
4 0.0593 09735 006368 09704 00679 09671  0.0723  0.9636
5 00196 0903 00216 0992 00238 09909  0.026] 0.9896
5 0.0054 06984 0.0061 09981 00069 0.978 0.0078  0.9974
Y 00013 09997 0.0015 09996 00017 0.9995  0.002 _ 0.9994
8 00003 0.9999 0.0003 08999 0.0004 09999  0.0005 _ 0.9999
9 | 5E-05 1 BE-09 1 7E-05 1 9E-05 1
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BANG GIA TRI PHAN PHOI POISSON

1.85

1.35

!

1.9 2
K Pka) | RKa) | P(ka) _R(Ka) | Pika) | Rika) | Pka) | RiK.a)
0 01572 01672 01496 01496 01423  0.1423  0.135%  0.1353
1 02900 04481 02842 04337 02774 04197 02707  0.406
12 0.2691 07172 p27 07037 02708 06902 02707 06767
13 01659 08831 0171 08747 01758 0866 0.1804 08571
4 00767 00509 00812 09659 00857 09517 00802 _ 0.9473
5 0.0784 09883 00309  0.9868] 00334 09852 00361 09834
‘g 00088 0897 00098 09966 00109 __ 0.99 0012  0.9955
7 00023 09993 00027 00992 _ 0.003 09991 00034 06989
8 000058 0999y 00006 09998 00007| 09998  0.0009  0.9998
9 0.0001 % 0.0001 1 00002 1 0.0007] 1
2.05 2.4 215 2.2 B
k P(ka) | R(Ka} | Pka) | RiKa) ' Pka) | RiKa) | P(ka) | RKa} |
0 01287 0.1287] ©0.1228 01225 01165 01165 _ 01108  0.1108
1 02639 03926 02572 03796 02504 0.3669 02438  0.3548
2 0.2705  0.6631 027 064968 02692 06361 02681 06227
3 01848  0.848 0189 08386 01929 08291 01966 _ 0.8194
4 0.0947 09427 00992 09379 01037 09328 0.1082  0.9275
5 0.0388 09818 00417 00796  0.0446] 09774 00476  0.9751
6 00133 09948 00148 09941 0016 09934 00174  0.9925
7 00039 00987 00044 09385 00049 09983 00055  0.99§
8 0001 09997, 00011 09997 00013 09935 0.0015  0.9995
9 00002 00999 00003 00999 00003  0.599¢ 00004  0.9999
110 5E-05) 1 sE-05 1 7E-05 1 8E-05 1
2.25 2.3 2.35 2.4
K Pikal | R{Ka) | P(ka) | R(Ka) | P(ka) | R(Ka) | P(ka) | R{Ka) |
0 01054 01054  0.1003  0.1003 00954 _0.0954  0.0907]  0.0907
1 02371 03428 02308 03309 02249 0.3195 0.2177 _ 0.3084
2 02668 06093 02652 0596 02633 0.5828] 02613 _ 0.5697
3 02001 08094 02033 07993 02063 07891 _ 0209 _0.7787
4 011260 09220 01169 09162 01212 08103 01254  0.9041
5 0.0508 09726  0.0538 097 0057 09673 00602  0.9643
6 0.01d 09916 00206 09908 00223  0.9898 00241 _ 0.9884
7 00061 09977 ©0.0068 09974 00075 0.8971  0.0083  0.9967
8 00017 09904 00019 099954 00022 00993 00025  0.9991
9 00004 0900999 00005 09999 00008 09998 0.0007)  0.899§
10 1E-D4 1 _ 0.000% 1 0.0001 1 0.0002 1
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2.45 25 i 255 , 26 _
Pka) ' R(Ka) | Plka) - R{Ka) | Pka) I[___FE_[_K_,a] P(ka) | R(K.a) .

L]

00863 00863 00821 0082% 00781 00781 00743  0.0743
02114  0.2977] 02052  0.2873 01991 02772 01931 02674

0259 05567  0.2565 0.5438] 0.2539  0.5311  0.251 05184

02115 07682 02138 07576 _0.2158 0.7488 02176 0738

01295 08978 0.1336) 08912 01376 05844 01414 08774

00635 09612 00668  095d 00704 09546 0073 095

~ D A (R =

|
|

0025% 09874 00278 09858 00298 09844 00319 _ 09828
0.0091 09962 00099 09958 00109 08952 00118 08947,

'ls ' oO0u28 0999 00031 0998y 00035 00987 00038 09985
9 00008 09998 00009 09997, 0001 09997] 00011  0.9996
10 00002 09999 00002 09999  0.0003 09999 00003  0.9999
1 4E-05| 1  se08 1l 6E-08 1 7E-08 1

2.65 ! 2.7 i 2.75 2.8

Pa) | RKa) | Pka) | RiKa) | P(ka) | RiKa) | Ptka) | R(Kza)

0.0707 00707 00672 00672 00639 00839 00508  0.0608

01872 02579 0.4815 02487 01758 02397 01703  0.2311

0.2481 0.504 0.245 0.4936 0.2417 0.45815 02384 0.4695

02191 07251 02205 07141 02218 0703 02225 06919

irt.n|4:- wim — D | =

0.1452 0.8703 0.1488 0.8629 0.1523 0.8554 0.1857; 0.8477]

+

0.0769 09472 00804 09433 00838 09392  0.0872  0.9349

0.034 09812 00362 09794 00384 09776 00407 09756

- 0.0129 0.994, 0.0135 0.9634 0.0131 0.9927 0.0163 0.8919

0.0043 09983 00047 09981 00052 09978  0.0057]  0.9976

0.0013 00996 00014 09995 00016 09994 0.0018 09993

00003 09999 0004 099G 0.0004  0.9999  0.0005 09998

._._;(Qo:J‘-J_G‘}

BE-05 1| 9E-05 1 __0000% 1 0.0001 1

285 ' 29 205 3
P(ka) | RiKal | Ptka) | R(Ka) | Pka) | R(Ka) | Plka) | R(K.a)

0.0578 0.0578 0055 0.055 0.0525 0.0523 0.0498 0.0458

01649 0.2227] 01596 02146 01544 _0.2067]  0.1494 01991

02349 04576  0.2314  _ 0446 02077 0.4345 0224 04232
|

- __
‘ru |'.c | | =
! :

02232, 06808 02237 06896 02239 06584 0224 06472
| 0159 08398 01622 08318 01652 08236 _ 0168  0.8153

00906 09304 0094 69258 00974 0921 0.1008 _ 0.9161
0.04311 09735 00455 09713 0.0479d 09689 0.0504 _0.9665

00178 0991 00188 09901 __ 0.0202 09891 00216  0.9881

@ NS O

00062, 00973 _ 00068 09969 _ 00074 09966 00081  0.9962

,_.
[Liv)
i
i

0002 09997  0.0022 09991 00024  099%  0.0027] _ 0.9989

ST
[}

—
=

00006 09398 00006 09998 00007 09997,  0.0008 09997
_0.0061 1 00002 09999 00002 08999 00002 09999
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4 3.05 3.4 !' 3.15 3.2
K Pka) | R(Ka) | Pka) | R(Ka} : Pka) | R{Ka) | P(ka) | R(K.a)
0 0.0474 00474 0048 0045 00429 00429  0.0408]  0.0408
1 01444 01918 01397 01847, 0135 01778 01304  0.1712
2 1 02203 04129 02165 04012 02128 03904 02087  0.3799
3 0.2239 0636 02237 06248 02232 06137 02226 0.6025
‘4 01708 08068 01733 07982 01758 07895 01781 07806
5 0.1042 0911 01075 09057 01108 05002  0.114 08946
6 0053 09639 00555 09612 00581 09584 00608 09554
7 00231  0987] 00246 09858 00262 09845 00278 09832
8 0.0088, 09958 00095 09953 00103 09948 00111  0.9943
9 0.003 09988 00033 09988 00036 09984 0004 09982
10 0.0009] 09997 0001 09996 00011 _ 09996 00013  0.9995
M 00003 09999 00003 09999 00003 09998 00004 05999

a 3.25 33 3.35 [ 34
K Pka) | R{Ka) | P(ka} | R(Ka} | P(ka} | R(Ka) | Pwa) | RiKa)
0 0.0388 00388 00369 00369 00351 00351 00334 00334
1 0.126f 01648 01217 0.1586 01175 _ 01526] 01135  0.1468
2 0.2048  0.3696, 02008 0.3594 01969 03495 01929  0.3397
3 02218 05914 02209 05803 02198 05693 _ 02186 _ 0.5584
4 01802 0.7717] 0.1823 07626 01841 0.7534 _ 01858 07442
5 0.1172 08888 01203 08829  0.1234 0.8768  0.1264 08705
6 00635 09523 00662 _ 0949 00689 09457 00716  0.9421
7 0.0208 09817 00312 09807 0033 09786  0.0348  0.9769
8 0012 09937 00128 09931 00138 00924 00148 09917
9 0.0043 0998 00047 09978 00051 09976 00056 09973
10 0.0014 09994 00016 00994 00017 _ 0.9993  0.0019  .0.9992
11 00004 09999 00005 09998  0.0005 0.0098  0.0006  0.9998

| 3.45 3.5 3.55 [ 36
K Pka) | R(Ka) | Pka) | R(Ka) | Pika) | R(Ka) | Pika) | R{Ka)
o 0.0317 003171 00302 00302 00267 00287 00273 00273
1 0.1005 01413 01057 013594  0.102  0.1307  0.0984  0.1257
2 01889 03302  0.188 03208 0181 03117 01771 03027
3 02173 05475 02158 _ 05366 02142 05259 02125 05152
4 0.1874f 07349 01888 07254 01901 0716 01912  0.7064
5 01293 08642 01322 08576 0135 08509 01377 08441
6 0.0743 09388 00771 09347 00799 08308  0.0826  0.9267
7 0.0366 09751 00385 09733 00405 09713 00428 09692
8 00158 0.9909 00169 09901 0018 09893 00191 09883
9 0.0061 0997 0.0066 09967 0.0071 09963 00076 0996
10 0.0021] 00991 00023 0999 00028 09989 00028  0.9087
1 0.0007| 09997 00007 09997 00008 09997 00009 _ 0.9996
[12 0.0002 00999 00002 09999  0.0002 09999 00003  0.9999
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1.65 3.7 _ 3.75 38
K P(ka) | RKa) | Pka) | RiKal | Pkal | R(Ka) | Pka) | R{Ka)
10 0.026 0.0268 00247 00247 00235 00235 00224 00224
1 0.0049 01204 00918 01162 0.0882 01117 0.085  0.1074
2 0.1731 o204 01892 02854 01854 02771  0.161§  0.2689
3 02108 05048 02087 04942 02067 04838 02046 _ 0.4733
4 01922 06069 01931 06872 01938 06775 01944 0.6678
5 01403 08372 01420 08301 01453 08229 0.1477 08159
' 6 00854 09225 00881 09182 00908 09137 00936  0.9091
7 0.0445] o967  0.0466( 00648 00487 09624 0.0508  0.9599
8 00203 09873 00215 09863 00228 09852  0.0241 0.984
El 00082 00958 ©oosel 09952 00095 09947 00102 09942
10 0003 ©0oose| 00033 09984 00036 09983 00039  0.9981
11 oooi 09906 00011 09995 00012 09995 00013  0.9994
12 00003 08099 00003 09999 0.0004 09999 00004  0.9998
13 9E-05 1 1E-04 1 0.0001 1 0.0001 1
3.85 | 39 3.95 4 l
k Plka) | RiKa) | Pika) l R(K.a) | Pxa) | R(Ka) | Pika) \ R(K.a) |
0 00213 00213 002027 00202 00193  0.0193 0.0183 £.0183
1 oos1d 01032 00789  0.0992 00761 00953 00733  0.0916
2 015771 02609 04153g 02531, 0.1502 02455  0.1465  0.2381
3 02024 04633 02001 04532 01978 04433  0.1854]  0.4335
4 01948 06581 01951 06484 01953 08336 01954 06288
5 015 08081 01522 08008 01543 07929 01563  0.7851
6 00962 0904d 00989 08995 01016 08945 01042  0.8893
7 00529 09573 00551 09548 00573 09518  0.0595  0.9489
8 00265 . 09828 00269 08815 00283 0.9801 00298  0.978§
9 oo108  0og37] 00118 099311 00124 09928 00132 09919
10 00042l 0097d 00045 09977 00049  0.9974  0.0053 09972
11 00015l 09993 00016 09993 00018 09992 00019 09991
12 00005 09998 00008 09098 00008 09998  0.0008  0.9997
13 oooo1l  oegod 0000z  0.990d 00002 09999 00002  0.9999
14 4E-05 1 4E-05 1 5E-05 1 6E-0 1
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a 4.05 41 ! 415 4.2 I
k Pik,a} R(K,a) P{k,a) : RiKa) l P{k,a) : F\;(K,a} P(k,a) R{K,a)
a 0.0174 0.0174 00166 00168 00158  0.0158 0015  0.01§
1 0.0706 0088 00679  0.0845 0.0854  0.0812 0.063 0.078
2 01429 02309  0.1383  0.2238 0.13585 0.2169 0.1323" 0.2102
13 0.1929  0.4238 01904 04142 0.1878 0.4047 0.1852 03954
4 0.1953 06191 01951 06093 01948 05006 0.1944  0.5898
5 0.1582 07773 0.16) 07693  0.1617 07613 01633  0.7531
6 0.1088 08841 01093 0878§ 01118 08731 01143 08675
i7 0.0618]  0.9458 0.084 09427 00663 09394 0.0685 09361
ga 0.0313 09771 00328 0.9758 0.0344  0.9739 0036  0.9721
19 0.0141 09912 0.015 09909 _____0,015.4 0.9897] 0.0168  0.9889
10 0.0057] Q9969 00081 09968 o.ooesi_ _ 0.9963 0.00?1 0.6959

j .

1 0.0021 0.999 00023 09889 00025 09988 00027  0.9986
12 0.0007 09997 0.0008  0.9997 00000  0.9996 o.ooogé 0.9996
13 00002 09999  0.0002 0.9999: 0.000% 09999 00003 09909
14 | BED0Y | 7E0s 1 8E05 LI

a’ 4.25 T a3 435 4.4 I
k Pka) { R(Ka) P(k,a} R(K.a} Pli,a) R(K:a) | P(ka) | R(Ka)
0 00143 00143 00135 0.0135 00129 00129 00123 00123
1 0.0606| 0.0749 00583 0.0719 00561  0.0691 0.054  0.0663
2 o128 0203] or2sd otrd o2 oror2 otted osess
3 0.1825 0.38621- 0.1798)  0.3772 Q1771 03682  0.1743  0.3594
4 01939 05801 01933 05704 019280 05608 01917 05512
5 0.1648 07449 01662 07367 0.167% 07283 0.1687 07199
6 0.1167 08617  0.1191 0.8558  0.1215  0.8498  0.1237]  0.8436
7 00709 09326 00732 0929 00755 09253 00778 o.gza!
8 00377 09702 00393 0.9683 0041 009663 00428 0.9642!
9 0.0178 0988 00188 09871 00198 0.98611__\_{_)_9'2_09 _ c_:_._g_a_ii
10 | 00078 09956 00081 09952 00086 09948 0.0092 09943
1 00029 09985 00032 09983 00034 09082 0.0037,  0.998
12 0001 09995 00011 09995 00012 09994 00013  0.9993
13 0.0003 0.9999: 00004 00998 0.0004 09998 0.0005@ 09998
14 £ 00001 | 1] 0.0001 1 00001 09999 0.0601  0.9989
15 3E-05 _ 1|i 3E-05) 1 4E-05 1 4E-05 1
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| a 4.45 ! 45 455 4.6
K P(ka) | R(Ka) | Plka) | R(Ka) | Plka) | R(Ka) | Plka) | R(K.a)
p_ 00117l 00117 00111 00111 00106 00106 00101  0.0101
& 0052 0.0636 0.08 00811 00481 00586 00462  0,0563
|2 01158 01793 01125 01735  0.1004 _ 0168 01063 01626
3 04715 03508  0.1687 03423 01659 03339 01631 _ 03257
01908 05416 01898 05321  0.1887) 05226  0.1875 0.5132
5 01698 07114 01708 07029 _0.4717 06944 01725 06858
s o126 08374 01281 08311 01302 08246 01323 0818
7 o080l 09175 00824 09134 00846 09092 00869 09049
E 00448 0062 00463 09597 00481 09574 005  0.9549
|9 0022 0984 00232 09829  0.0243 09817  0.0255 0.9805]
10| 00098 09938 _ 0.0104 0.9933 00111 00928 00118 0_9922_‘
11 | oood o997 00043  0.9976 00048 00974 00049 0.9974
iz | oo 09993 00018 09962 00017 00991 00013 0999
F | 00008, o998 00006 09997 00006l  0.9997, 0.0007]  0.9997
14 00002  0ogod 0000z 09999 00002 06999 00002 09999
15 5E-09) 1 5E-05 1 6E-05 1 7E-05] 1

4 4.65 47 475 48
K Pla) | R(Ka) | Pka) | R(Ka} | Plka) | RKa) | Plka) | R(K.a)
0 00096  0.0008 00091 00091 00087 00087 00082 _C.0082
1 0.0445 0054 00427 00518 00411 00497, 00395 _0.0477
2 01034 01574 01008 01523 00978  0.1473 _ 0.0048 01425
3 04602 03178 01574 03097 01545  0.3019 014517 02042
A
S
16
7
3

(.1863 0.5039 0.1849 0.494g] - 0.1835 (.4854 0. 182 0.4763
01732 0.6771 0.1738 0_6684! 01743 0.6597] 0.1747 0.651
0.1343 0.8114 0.1362 0.80455 0.138 0.7978 0.1358; 0.7908
0.0892 ° 0.9005 0.0914 0.896 (0.0937! 0.8914 0.0959 0.8867|
0.0518 0.9524 0.0537 0.9497 0.0556 0.947 0.0575 0.9442

g oozs8l 09792 00281 09778 00203 09764 0.0307] 0.9749
10 00125 05918 0.0132) 0991 00139 09903 00147 0.9896
11 00053 o0gesd 00056 09966 0008 09963 00064 0.996

12 0002  oseed 00022 09988 00024 09987 00026  0.9986
[13 60007 08997 00008 09996 00000 09996 00009 _0.999
"4 00002 09009 00003 09999 _ 0.0003 09999 00003 0C.9999

_ [15 BE-05 1|  8E-08 1  9ED 1| 0.0001 1)

X —a

Vi a 16m sit dung xap xi chuin nhd phép d6i bien: U =

Ja
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