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Mot
1’5'38,

LGOI NHA XUAT BAN

Trong nhitng nam gc?r} ddy, viéc dao tao vé Cong nghé Théng tin
{CNTT) di trd thanh nhu cau ngay cang cap thiét hon déi vdi moi
nguof, nw nhdn vién bdn hang, ki sw, bac sTva phéng vién, dén nha
doanh nghiép, cdn b qudn i Pl hop véi xu thé phit trién cia xd
hoi, tin hoc da tro thanh mt mén hoo diwge. véu thich & nha trucnyg.
Ngay tivtrén ghé nha trieong khéng it hoe sinh da quyét tam hoe tap dé
trg thaph chuyén gia CNTT va nidt s6 em di dar thanh tich cao tai cac

ki thi hoc sinh giot trong nuée va qude 1évé tin hoc.

Dé dap tmng nhu cdn vé sdch tham khido tin hoe cho hoe sinh phé

théng va gbp phan nding cao chdt lwong dao tao tin hoc trong nha

tricong, Nha xudt bdn Gido due thanh Idp ni sdch " Tin hoc trong nha
trucng" va s€ lan liwot cho ra mdt ban doc loat séch dwge chon loc ¢6
hé thong cho hoc sinh phé thong.

Cluing 161 rdt mong nhdn dwoe y kién dong gdp cia cde thav o6
gido, cac em hoo sinh va dong ddo ban doc gin xa dé ngay cang ddap
wny 16F hon nhu cdu clia b(u.: doc. '

Thietiy gop ¥ xin gii vé NXB Gido duc, 81 Tran Hung Do, Ha néi.

Nha xuat ban Gido duc



LGINOI PAU

Pay la tdp thir iai cua bg sach gom ha tdp heong dém Idp trinh trén
ngon ngit Pascal cho hoc sinkt pho thong. Sach gém hom 230 bai tdp v
loi giai chi (iét va dwoc chia thank 15 bai lon. Cde bai tir 1 dén 11 Ia
phan ¢ o ban, cde hdi tie 12 dén 15 la phin ndng cao.

Phin co ban bao qudt cde ven dé vé kiéu mang, kidu tip hop, kiéu
han ghi, kiéu file.. Kidu dit liéu con tro. mét trong cdc kiéu div lidu phitc
tap nhat ctia Pascal néi riéng v cdc ngon ngiv Idp trinkh bdc cao noi
chung ciing dwoe dé cdp o ddy. Trong phan ndy hoc sinh ciing budc ddu
lam quen voi khdi niém do thi, mot trong nhitmg cong cu munh dé gidi
quyét nhiéu bai toan  thire 16. Ticp do Io cde thudt todn va kv ndng 1ao
hiéu img chuvén dong trén man hinkh o hoca va mot loat cde bai todn hinh
hoc hay, ¢6 thudt giai hitu hiéu dugc thé hién thong qua cdc mo hinh va
cdic thugt todn da duoe hoc. Bai cudi cing trong phan ¢ o han dung ié 6n
Tuvén lai cdc dang béi todn di dtmc hoc 1 déu quyén sich,

Phan ndng cao bao gom 4 hai. Trong bai "Bai todn duvét. Thudt
todn quay lui” gici thidu thudft todn quay fui, mot thudt todn guen thugc
dieoe st dung trong rdt whiéu trieong hop dé gidi cdc bai todn kho. Pdv
I mér trong cac kv ndng bat bugce demii cho hoc sinh cdc lop chuyén tin.
"Bari todn tim dwong di Euler” gom cde ngi dung gioi thiéu khdi niém,
dinh nghiu, tiéu chudn cua dwomg di va chu trinh Euler trén o thi. Hoe
sinh s& duwge lam quen vai thudt todn tim duomg di hay chu trinh Euler
va img dung thudt todn nay dé giai quvér mot logt cdc b todn tiéu bmu :
trén do thi. Tuong e mhie vdy voi "Clu trinh Hamilton™” trong bai nep
theo. Bai "Cac bai todn trén do thi” én luvén cdc thudi todn va giai cdce
baii todn téng hop kién thiee di duvc hoc.

Tl vong rdng bg sdch s8 ¢6 ich cho cdac thay ¢d gido, cde em hoe sinh
va gop phan vao viée ovén thi hoc sinh giol Tin hoc.

 Chung 167 rat mong nhdn duge nhimg v kién dong gép 46 o sach
dirge hoan thién T (rong ndiiing lan xud! b 101

Tac pia
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| PHAN .
TOM TAT LY THUYET VA DE BAI TAP
AL hid - }\ .- A
Bai 1. Mang nhiéu chi¢u
A. Tém tit Iy thuyét
Mang la mét kiéu dir liéu cb céu_ tric, bao gf‘)m mot s6 ¢b dinh cac thanh

phéan ¢é cing kiéu, ¢ cung mét tén chung.,
Khai bdo mang:

En_'bién_méng: ARRAY] chi_sé 1,...chi_sé n} OF kiéu_phan_tt;

+ Mang hai chieu:

Vidy khai bdo mang A hai chiéu ¢é cac ph:?m tir thude kidu nguyén nhu
sau: .
A: Array[1..5,1..5] of Integer:

Trong d6, s6 phan tir cia mang 1a 5x5 = 23, dugce sap dit trong b nho
theo thir tu sau:

A[1.11. A[1,2]. ..., Al1 5];
A{ZI}. A[2.2]. ... A[2.5];

A[5. 1] A[S 2, ... A[5.5%;
Vi \ay mang hai chiéu con CIU'CFL goi la ma tran. Trong vi du, A 1a ma
tran cap 5x35.

 Pé truy nhap toi phan tir & hang thir i ¢4t j ta ding cach viét: A[l][}]

hoac Afi 1.
+ Céc mang nhiéu chiéu hon duge suy dién mdt cach ty nhién tir cac
mang mét chicu va hai chiéu. Vi duy, dé khai bao mot mang ba chicu B
c6 cac phén tir thude 1ap cée s& nguyén, ta viét nhu sau:

B : Array [1..2.1..3.1..2] of Integer: .
Sé phan tir chia mang B 12 2x3x2 = 12. duge sap xép trong bd nhé theo
thir o sau;

B[1.1.1]: B[1.1 2]-
Bli.2.1]: B[1.2,2



B[1,3,1]; B[1,3,2];

B[2,1,1]; B[2,1,2];

B[2,2,1]; B[2,2,2];

B[2,3,1]; B[2,3,2];
Céc bai tap sau chu yéu ing dung trén mang hai chiéu.
B. Bai tap
Trong cdc bai tap tir 1 dén 11, kich thude cua mang va mang dwge nhdp
twr 1ép van ban INPUT.DA TA c6 dang sau: dong dau tién ghi s6 n la
kich thuce ma_trd;?. n dong tiép theo ghi lan luot cdc s6 hang cua hang

twong ung, moi so6 cach nhau béi déu cdach. Két qua cua chwong trinh
dwea ra man hinh.

1. Cho mang vudng céc s thuc A = (a;) kich thude nxn. Hay 1ap mang

B = (b;) cung kich thudc, biét b; bing tong cac phan tir ciia A nim trong
phan dugc t6 dam.

a

o

2. Cho mang vuéng cac s6 thyc A = (a;). Hay tim cich ddi chd cac hang
va d6i chd cac ¢t cua ma tran sao cho phan tir 16n nhét cia mang nim &
goc trai trén. :

3. Cho mang vudng céc sb thuc A = (ajj). Hay tim cach di chd cac hang
va ddi chd cac cot cia ma tran sao cho phan tir 16n nhat clia mang nim &
gbc trdi trén, phan tir nhé nhit ciia mang nim & géc phai dudi.

4. Cho méng vudng cac sé thye A = (a;). Hay lap mang méi tir A bing
cach bé di hang va cot ¢6 chira phan tir c6 tri tuyét doi Ion nhat.

S. Hay 1ap méang vudng kich thude 7x7 tir cac sé 1, 2, 3, ..., 49 biét cac
sO sdp xép trong mang theo thir tu sau:




6. Cho mang so thuc vuéng A kich thude 7x7. Hay lap mang mét chiéu
do dai 49 gom cdc phan tir ciia mang A theo thir tu da chi ra & bai trén.

7. Cho mang s6 thuc vudng A kich thudc 8x8. Hay 1ap mang mét chiéu
do dai 64 gom cac phan tir cua mang A theo thur ty sau:

8. Cho mang s6 thuc vuong A kich thuée nxn. Hay 1ap mang mét chiéu
d6 dai n’ gdm cac phan tir cua mang A theo thir tr giong nhu bai 7.

9. Cho man0 s thuce vudng A kich thuée nxn. Hay lap mang mot chiéu
d dai n’ gdbm cac phan tir cua mang A theo thir tr giong bai 5.

10. Hay lap mang vudng kich thude nxn tir cac s6 1. 2, 3, ..., n’, biét céc
sO sap xép trong mang theo thir tu nhu bai 5.

11. Cho mang sb thuc vuéng A kich thude 2nx2n. Hay lap cac mang
moi bang cach doi cho cac khoi vuong kich thude nxn cua A theo céac

cach sau:

12. Hay lap chuong trinh xay dung cac mang sau (n nhap tir ban phim):

T S 0i o 1]
%4 peR 0 20
o R | NPT | e Y

13. Hay lap chuong trinh xay dung cdc mang sau (n nhép tir ban phim):
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14, Cho bang két qué bong da la mdt mang vudng A = (a,) kich thuéc
nxn, trong 46 n 1a s6 dgi bong, a;= 0 khy déi i thua d4i j, a, = | khi d01 i
hoa ddi j va a;=3 khi déi i thing daj j.

a. Hay tinh diém cia cac doi bong.

Két qua. thé hién ra man hinh theo dang sau:

1: 30 diém

2:25

3:34

b. Hay lap lai bang két qua méi, trong do cac dé1 dugc sap xép theo thy
tir déi két qua cao ding trude, 461 két qua thap ding sav.

Bang két qua la cac text file co qui cach nhur sau:

+ Dong déu tién la sén.

+ n dong tiép theo 14 n hang cva mang A, cac phan tir phan cach nhau
baoi dau cach.

15. Cho sé tir nhién n va mang s thue A kich thude 4xn chua di fidu vé
n hinh chir nhat: (a[1.1], a[2.i]) va (a[3.i], a[4,i]) la cac toa dd goc trai
trén va géc phai dudi cda hinh chir nhét thir i. Hoi co diém nao trong
mit phing toa d3 thude tat ca cac hinh chit nhét da cho khong? Hay lap
chirong trinh dé giai bai toan dé.

Dau vao 1a text file ¢é qui cach nhu sau:

+ Dong dau tién (3 sb .

+ 1 dong tiép theo, |116i dong ¢ gém 4 sb ta cac toa dd a[1,i]. a[2.1]. a[3.1].
a[4.1] twong ung, cac 56 phan cach nhau bai dau cach.

Két qua thé hién trén man hinh.

10
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Bai 2. Cac thao tac trén xau ki ty
A. Tém tit Iy thuyét
1. Khai bao kiéu xau ki ty

Tén_bién: STRING|N};
Trong do: N ia so ki tu cye dai ¢o thé cua xdu. -
Chicu dai t61 da clia mdt xau 1a 255,

Néu trong khai bao khéng ghi [N] thi xdu c6 d6 dai ngam dinh 12 255.

2. CAc thii tue v ham trén xau ki tw

+ Delete(S. m.n); thi tuc ndy s& xoa khoi xau S n ki ty bat dau ter vi tri
thir m (tinh tlr trai sang phai).

+ Insert(S2.51, m); thu tuc chén xiu 82 vao S1 & vi tri thir m.
+STR(n.S): ddi gid tri s0 n thanh xau rdi gan cho S, .

+ VAL(S. n. Code); dbi xdu chir s6 S (S biéu dién mot b nguyén hay
56 thuc nao dd) thanh mét s& va gan cho bién n. Code la sé nguyén dé
phat hién 18i: néu phép bién dm dung thi Code co gia tri [a 0, néu sai la
do S khéng biéu dién dung s6 nguyén hay sé thie. Code s& nhén gid tri
bang vitri cua ki tyr sai trong xau.

+ LENGTH{S) ham cho d6 dai cua biéu thie xau ki ty S.

+ COPY(S.m.n); ham cho mét xfu mdi bang cach chép n ki ty tir xau S
bit daw tir vi tri m.

+ CONCAT(S1,52, ..., Sn); ham ndy sé ghép ndi tit ca chc xAu ki tir S1,
§2, ..., Sn thanh mot xdu theo thir i d3 viét.

+ POS(S1,S2).  ham cho vj tri diu tién xuit hién xau S1 trong xdu S2.
Néu khong tim thiy ham co gia tri 1a 0.

B. Bai tip

1, Cho 3 mang mot chiéu Hodem, Ten va Lop cing dd dai n chira mét
danh sach n hoc sinh. dir lidu vé mbi hoc sinh gém he dém, tén va 1op la
3 phén t& ciing chi s6 trong 3 mang. Hay tao méng Danhsach cing kich
thude chira danh sach @6. mdi hoc sinh chiém mét phan tir clia mang.
Dir hiéu ctia cac mang Hodem, Ten va Lop dugce cho trong cac tép van

11



ban c6 tén twong img HODEM.TXT, TEN.TXT va LOP.TXT, mdi dong
mdt phén tir cha mang, Két qua ctia mang Danhsach dua ra man hinh.

2. Nhip mot danhhsach hoc sinh, mdi hoc sinh la mét xau ki ty gdm he
tén va lop theo mau sau: Nguyen Van Minh 12C. Hay chira danh sach
vao 3 mang: Holot, Ten vi Lop, mbi hoc sinh chiém 3 phin tir cung chi

s& trong 3 mang. Dit liéu dua vao tir tép van ban DANHSACH, két qua
dua ra man hinh.

3. Cho mdt doan van chi gf)m cac chir cai, cac ddu cach va cac diu ngﬁt
cau. Hay sira lai doan van theo yéu cau sau:
» Khong duge ¢ 2 diu cach dimg lién nhau.
- o -Déu ngit cau phai dimg sau chu c4i va trudc diu cach.
e Sau céc ddu chidm ciu phai viét hoa. '
Dit liéu vao cho bai tép ALPHABET.TXT, két qua dura ra tép KQ.TXT.

4. Nhap vao tir ban phim mét doan van ban la mét xdu ki ty gom céc tir
phén cach nhau bai cac ddu cach. Hay sip xép lai cac tir trong doan viin
nay theo thir twr ciia bang chir cai tleng Anh. Vi du doan vin ban ban dau
la "Mean City Town Food" thi két qua s& 14 xau "City Food Mean
Town". Két qua thé hién trén man hinh.

5. Khi soan thao vin ban ta thuo*ng phai giong hang. Dé gidng hang
phai, ngudi ta thudng ting cac dal cach trong hang.

Cho text file £ chira mdt doan van ban, mdi dong co it nhét 2 tir. Hay
gidng hang cho van ban do. Két qua ghi vio file g. Yéu cdu cac nhom
dau cach trong mdi dong khong dugc khic biét nhau qui 1 diu cach
(ngoai trir nhém diu cach dan dong).

6. Nhap vao tir ban phim mét xau ki tyr 12 mét §6 La Ma. Kiém tra xem
0 liéu duge nhidp vao cd ding hay khong. Két qua thé hién trén man
hinh.

7. Dé ma hoa mot van ban gém toan chit cai tiéng Anh ngudi ta c6 thé
lam nhir sau: Thay mdi ki ty bang ki tr dimg sau né trong bang chi¥ cai,

riéng z thay bang a. Vi du ’anh’ duge mé hod thanh “boi’. Ban hiy lip
chuong trinh dé:

a. Ma hoa mdt vin ban.
b. Giai ma mot van ban d& ma hoa.

12
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8. B¢ mé hoa mdt van ban gdm n’ Ki tr. ta ¢6 thé chép van ban do vao
mot bang vudng kich thude nxn theo mét thir tu nao d6, sau 46 doc theo

mot thir tr khac. Ching han ta co thé chép va doc vin ban theo céc thi
tu & hinh sau:

% b

Vidu neu n=3 va vin ban la 'Em hoc' thi vin: ban dimihodla'E mcoh
Ban hdy md hoa cdc doan van ban sau:

'l am a girl'.

T am a student’.
Néu dé dai cha doan vin ban khéng phdi la s6 chinh phuong, ban hiy
theém mét s dau cich vao cudi vin ban.

9. Dé mi hoa mét viin ban gbm toan chir cai tiéng Anh ngudi ta cé thé
lam nhu sau: Xép bang chir cai theo vong tron, sau do thay méi ki tur
bang ki tir dung sau no6 n vi tri trong bang vong tron. Vi du vain = 7 thi
“anh’ dugc mé hod thanh “huo’. Ban hiy lip chwong trich nhap 5O tur
nhién n, sau d6:
1. M3 hod mot viin ban (xdu ki un.
2. Gidi ma mot van ban da mi hoa.

10. Véi cach mi hoa da chi ra ¢ bai trén. ban hiiy 1ap chuong tnnh
a. Mi hod mot van ban (xau ki tu).
b. Giai mi mot van ban di ma hoa.

11. Ban hay dé xuat mot cach ma hoa khéac dua vao y tuong "ghi-doc"
nhu bai trén. Sau dé hay lip chuong trinh;

a. Mi hed mot van ban (xau ki tur).

b. Giai m3 mét van ban di ma hoa.

12. Cho trudc khoa 1a mét hoan vi cia n sd 12...n. Khi dé dé m& hod

mét xdu Ki tir ta ¢o thé chia xau thanh tung nhom n ki tu (riéng nhom
cudi cing néu khong du n kit thi ta ¢6 thé thém cac ddu cach vao cho

du) rdi hoan vi cde ki tu trong timg nhém. Chang han véi khoa 3241 thi

ta ¢6 theé md hoa xau english’ thanh gnlehs i

13



Vi khoa nhu trén, ban hdy ma hod cac doan vin ban sau:
'l am a girl',
1 am a student'.

13. Héy 13p chuong trinh nhdp mdt khoa (hoan vi cia n sd). Sau dé
kiém tra khoa va:

a. Mai hoa mét vin ban nhdp tir ban phim.

b. Giai ma mgt van ban da ma hoa nhép tir ban phim.
14. Bé nang cao d¢ tin cdy khi tr uven c4c bit thong tin, méi bit duce tap
fai 3 1an. vi du *011° dugc truyén thanh *000111 i117. Khi nhén théng
tin, cir mét doan 3 bit dugc giai ma thanh 1 bit 1a sb gip trong doan dé it
nhét 2 ]an
Vi du néu thong tin nhan duoc 13 00011001001 1" thi thong tin da giai
mi 14 '0101". Cho xdu nhj phén la théng tin nhan duge. Hay viét chuong
trinh gidi ma théng tin d6.

15. Ban hiy viét chuong trinh nhip vao mét xau ki tu, trong dd, néu tinh
tir phai sang trai thi ki tu # 14 ddu hiéu xod di mat ki ty dimg ngay trude
n6 néu c6. Vi du: *#Ta#oi di ngla#h###hoc’ c¢d nghia la *Tot di hoe’. Sau
do, in ra xdu di sira lai theo qui dinh trén.

14
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Bai 3. Kié€u tap hop
A.Tém titly thuyét

1. Dinh nghia

D liéu kiéu tap hop 1a mot tap hop nhifng. dir liéu cling thude mét kiéu
v6 hudng dém duoc (kiéu co s& cha kiéu tap hop).
Dir liéu thude kiéu tap hop duge khai bao dudi dang sau:

SET OF kiéu_co_sd;

Vidu:
Chuso : SET OF 1..9;
mau : SET OF (Do, vang, xanh, tim);
2, Cdc phép todn trén tip hop
+ Cdc phép todn quan hé: Cho A va B 1a hai dit liéu thude kiéu tip
hop, ta ¢d cac phép todn sau:
A = B : cho gid tri 13 True néu hai tip hop A, B la bang nhau.
A <> B : cho gia trj 1a True néu hai tap hop A, B 1a khéc nhau.
A <= B : cho gia tri 1a True néu A 13 tdp con cna B,
A >=B: cho gia trj 1a True néu B 1a tap con ciia A.
Chii y: Khdng cé cdc phép todn <, > trén tip hop.
+ Phép todn IN: ding dé kiém tra xem mot phin tir nao d6 ¢o nim
trong mét tap hop khéng. Néu phan tir dé nim trong tip hop-thi phép

todn tra vé gia tri True, nguoc lai cho gia tr] False.

+ Phép todn hop, giao, hidu:

A+ B :lahopcua A va B, cho tip hop cac phan tir thude A hogc thude B.
A * B :la giao ciia A va B. cho tip hgp cac phan tir thudc A va thude B.
A — B : 1a higu cioa A va B. cho tap hop cac phan tr thude A nhung
khong thuée B.

Vidy A=[1,2,3];B=[4, 5. 6]. Khi do ta co:
=[1,2,3,4.5,

A+B 3,4.5,6]; N
A * B ={]: giao ctia A va B la tip rong.
A-B=[I.2,3];

15
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B. Cau héi va bai tip

1. Cac khai bao sau ddy dung hay sai, néu sai hay chi r5 vi sao:
a: set of byte:

: set of integer;

: set of string[10];

: set of record:

: set of set:

> set of char:

g: set of 100..300;

h: set of shortint:

=0 oo o

2. Cac toan tr sau day co tuong duong haj-‘ kKhong:
a. Pin [0, 5. 19] va (P=0) or (P=5) or (P=19).
b. P in [20.. 50] va (P2>20) and (P <50).

~ 3. Trong cdc biéu thire sau, biéu thire ndo chi ding mot tap hop:

a. [3.7.-1, 10] '
b. [267, 1567, 5.7, 67899]
c. [0..0]
d. [67, 1.2, sqri(9))
e. [1..67.100..150]
f.113,51.L1.[91]
g. [i=4,=52=6]

. h. Set of Char
i. Set of Byte

4. Cho chuong trinh sau:
Program P20304;
Var thoat: set of char = [*e*, ‘E*]:
BEGIN
Write('"Hay go E de thoat khoi chuong trinh; ' ):
Repeat ch:=readkey: Until ¢h in thoat;
END.

Hay tim va sira 181 trong chuong trinh 6.

5. Ban hay viét ham card(A) dém s6 phin tir cia tap hop A cho trude ¢o
kiéu set of 0..99.

16
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6 Chuong trinh sau diy mé ta viéc duyét cac phan tir clia mot tap hop
va liét ké cac phin tir d6 ra man hinh:
Program P20306;

Var tap: set of'char =['a'..'’z");
ch: char;
BEGIN
For ch:='a' to 'z' do
If ch in tap then Write(ch,'"):

Readin;

END.
Hay chay thu chuong trinh.

7. Ban hiy 1ap chuong trinh liét ké cac phén tir ciia mét tép hop s6 ra
man hinh trong tu chuong trinh trén. Tép hop s6 ban dau duge ghi
trong tép NUMBERS.DAT, méi sé trén mot dong.

8. Chuong trinh sau minh hoa viée gan gid tri cho mét bién tap va mot
vai phép toan trén tap hgp nhu thém phén tir vao 1ap hop (phép hep).
loai bét phan tir khoi tap hop (phép trir):

Program P20308;

Var tap: set of char;

ch: char;

BEGIN

tap:=['a'.'b",'c'];

tap:=tap+['d');

tap:=tap-f'a’];.

For ch:="a" to 'z' do

{f ch in tap then Wme(ch ;5

Readln;

END.
Ban héy chay tha chuong tiinh.

9. Ban hiy lap chuong trinh tao mét tap hop cac 56 nguyen chan kiéu
byte va loai khoi n6 cac sb chia hét cho 3. Két qua thé hién trén man
hinh.

 2-LaptrinhPASCAL 17



18. Chuong trinh sau minh hoa viée ding mét tip hgp dé kiém tra viée
nhép cac gié tri cho mot bién tir ban phim: '
Program P20311;
Uses Crt;
Var thoat: set of char;
ch: char;
BEGIN
thoat:= ['¢', 'E'};
Write('Hay go phim E de thoat khoi chuong trink: *);
Repeat ch:=readkey; Until ch in thoat;
END.
Hay chay thir chuong trinh.

11. Ban da biét diing "sang Erathosten" dé tim cac sb nguyén té. Tuy
nhién khi d6 ching ta loai bo (sang) cac hop s6 bing cach danh déu.
Bay gio ban hy 1ap mét churong trinh khac ding “"sang Erathosten” tim
cac s6 nguyén 8 kiéu byte. Yéu cau trong chuong trinh phai ding mét
tép hop lam "sang" dé "dung" cac sb nguyén va "sang” khoéi né cac hop

R r

s0. K&t qua thé hién trén man hinh.
12. Ban hdy 13p chuong trinh hién thi mét menu dang sau trén man hinh:

1. Xem '

2. Sua chua

3. Loai bo

4, Nhap them

5. Thoat

Lua chon cua ban:
Sau do6 doi gd mét phim. Chuong trinh phai dot cho 16 khi phim g& vao
la mot trong céc chir s6 1.5 hofic cac chir cai dau cha cac tuy chon thi
théng bao phim g6 vao hop 18 va két thic churong trinh. Trong chuong
trinh phai dong mét tdp hop dé kiém tra viée nhdp gia tri cho bién tir ban
phim bang cach twong t nhu chuong trinh trén.

13. Hay lap chuong trinh nhap vao mét xau ki tir tir ban phim. Yéu ciu
cac ki tr nhap vao phai la cac chir cai thude bang chir cai tieng Anh, bd
qua cdc phim khac.

14. Hay lép chwong trinh nhip vao mot xau nhi phan. Cac ki tu nhip
vao khong hop 1€ bj bo qua.

18
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15. Hay lap chuorng trmh inthdp vao mét s6 nguyén dwong n va mdt day
s6 la hoan vi cua céac 6 1,2, ..., 0. Chuong trinh sé phai kiém tra ngay
xem timg s6 nhap vao ¢b hop ]¢ hay khéng. Cu thé:

¢ Sén phai nim trong khoang tir | den 125.

* Mot s6 mdi nhdp vao cia day phai nam trong khoadng tir l dénn

va khdng duoc tring véi s6 dd ¢o trong day.

Neu dir liéu nhdp vao khéng th i€ thi phai nhép lai cho tai khi dat yéu
cau.

16. Chuong trinh sau minh hoa cach thém phan tr vao tap hop truc tiép
tlr ban phim:
Program P20316;
Uses Crt;
Var tap: set of char;
ch: char;
BEGIN
tap:=[]; '
Write(Nhap cac phan tu cho mot tap hop cac ki tu; '):
Repeat
ch:=ReadKey;
tap:=tap+ich];
Until not(ch in ['a..'2])
Forch:="a'to 'z do
If ch in tap then Write(ch.'"):
Readln;
END.
Hiy sira 15i va chay thir churong trinh.

17. Bang cach twong ty nhur chwong trinh trén, ban hay lip chuong trinh
khong nhimg ¢6 chirc ning thém phan tir vao tap hop truc tiep tir ban
phim ma con ¢6 thé loai bot phén tir khoi tap hop ciing trire tiép tir ban
phimt.
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Bai 4. Mo phéng do thi
A. Tém tit Iy thuyét
1. D6 thj v hwing
Mot do thi vé huomg G gdm hai tap horp hitu han V v E, ki hiéu
‘G =(V,E); trong 6 V 1a tap cic dinh cia d6 thi va E 14 tAp cic canh ciia
db thi.
Gia sir ta c6 tép dinh V gdm n dinh 2 cac 56 nguyén {1,2, ...,n}, khi d6
E 1a tip hQ‘p con cac tich Decac VxV mé néu (i,j) € E thi (j, 1) eE, va ta
dong nhét (i,j) voi G,i); (i = . n).
Néu (i,j) 12 mét canh cua db thg ta néi canh d6 duge ndi tir dinh i dén
dinh j va hai dinh i va j i3 ké nhau.
Bdc cia mot dinh trong a6 thi 14 sb dinh ké vai no.
Bdc ciia dd thi |a sb 16n nhét trong sb cc bac cia tit ca cac dinh cia 46
thi do.
Mot dd thi dugc gol la dow dé thi néy giita hai dinh khéc nhau chi co
nhiéu nhét 1 canh ndi; néu gilra hai dinh ndo d6 c6 nhleu hon 1 canh ndi
thi db thj duge 20i la da dé thi. Hmh v& sau cho vi du vé hai loai dé thi.

Detrod ew York
San Francizca . Chicago
anver
: Wazhington

Loz Angeclos :
Mot mang méy tinh (vi du vé don 448 th{)

Detoi

ew York
San Francizco

Washington

Los Angeles

Mot mang méy tinh (vi dy v& da d4 thj

Trong dé thi phia trén: dinh Detroi ké vai dinh Chicago va New York,
Chicago ké v&i Denver, Detroi, New York va Washin gton... Dinh Detroi
khéng ké véi Denver vi giita chiing khéng co canh néi, tuy nhién chang
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_1ién thdng véi mhau vi gitra ching cé dudong di (qua Chicago hodc qua
New York va Chicago...).

Tir ddy vé sau ching ta s& chi xét cac don dd thi.

2. Db thj cé hudmg
DG thi ¢6 hieong G = (V.E): trong do: V 1a tip cac dinh cta d6 thi; E la
t4p cdc cung cla d6 thi.

Néu (i.j) 12 mdt cung thi ta néi (i,j) 12 mot cung di tir dinh i t&i dinh j.
Cha y

Trong d& thi vé hudng thi (ij) 1a mét canh ciing nhu 1a (j,i). Nhung
trong do thl ¢6 hudng cung (1,5) hoan todn khic véi cupg (4,1).

Vi du: Ta c6 db thi vb huéng G, va do thi co hudng G, dudi day:

G,

3. Biéu dién db thi trén may tinh

+ Biéu dién bing ma trin ké ,

Cho do thi G = (V,E)} v6 huong (hodc ¢é huc’zmg). bé ghi nhan cac canh
(hay cung) clia G ta ding mdt ma tran hai chiéu a[l..n, 1..n}, n [ 56 dinh

cua do thi, trong do a[lg’] = 1 hay a[i,j} = 0 tuy thude vao co hay khong

c6 canh (hay cung).tir i dén j. Khi d6, ma tran a goi 14 ma frdn ké cia do
thi G. -

Vidu, vai dd thi vo huéng G, va 6 thi ¢é hudng G, & trén ta ¢6 ma tran
ké nhu sau:
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0 111 1 0.1
1 011 1 011
G| . G_‘.:: :
110 0 ¢ 0 0 0
11 0 0 0 01 0
Nhdn xét

Vi trong d6 thi v6 hudng canh (i,j) cling 1a canh (j,i) nén ta ¢é a[i,j] =
a[j.i], do d6 ma trin ké cua dé thi vé hu‘cmg 14 ma tran déi xung.

+ Biéu dién bang ma triin lién thudc

- Véi dd thi ¢a hrréng: G = (V.E), tdp V gém n dinh (1,2, ...n) vatip E
rvom m cung (el, €2, ..., em). Ma tran lién thude dé biéu dlen 46 thi G ki
hiéu 1a b[1..n,1..m]} dugc.xéc dinh nhu sau:

blij] = -1 néuiladinh dau cia cung ej.
1 néu i 1a dinh cubi cua cungej.

= 0 néu i khong phai la dink ké cua ej.

- V&i d6 thi vo hurdng, b[i,j] dugce xdc dinh nhu sau:

blij] =1 neu i 1a dinh diu hay dinh cubi coa cung ej.

= 0 néu i khéng phal 1a dinh ké véi ej.

+ B:eu dién qua danh sdch ké

Vi mbi dinh i clia do thi ta c6 mdt danh sach tit ca cac dinh ké véi i,ta
ki hiéu fa List(i). Pé thé hién List(i) ta c6 thé diing ¢ac kiéu dir lidu kiéy
tap hop hay kiéu mang.

Vi du: vai 30 thi G, ta ¢ List(1)=1[2,3,4].

+ Biéu dién ligt ké cdc canh (cung)
D&i v6i d6 thi vo huéng G = (V. E) ¢ tap E gom m canh, ta dung mét
mang a(1..m.1..2} dé liét ké tat ca cac canh cia db thi. Canh i cita 46 thi

se ndi dinh a(i,1] v&i dinh a[i,2]. Dé tranh thiéu sot ta liét ké tir dinh 1,
2, .. tro di.

Vi du: v6i db.thi G, ta liét ké cac canh:

ey = L B
S O PR VI 8 |
L R S -

1
|
|
2
2
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Doi voi d6 thi co hudng ta Liét ké tuong tu.

Chi y: Dbi v6i 35 thi vira ¢6 canh (m1 canh) va vira ¢6 cung (m2 cung)

ta liét ké m1 canh trude, sau dé maoi Liét ké t&i m2 cung.

4. Dwong di va tinh lién thong

Dinlt nghia '

Mot ducmg di tir dinh u t3i dinh v 1a mdt ddy canh e, €3, ..., & ma
_(l.l,',l.l,' ;) 1 <1 <kl U|=U'Uk=

MQI dudng di khép kin (v = u) gei ta mdt chu trinh,

D6 thi goi la /ién théng néu vai moi cap dinh (u,v) cha nd ta ludn co

durdng di tir u 181 v. Tir dé c6 thé suy ra mét dd thi khong lién théng néu

ton tai mét cap dinh (u,v) ma khéng cé duomg di nao ndi ching.

B. Bai tap

1. Ban hiy cho mdt vai vi du vé dd thi: df) thi v6 hudng, dé thi céd hucng,
don dé thi. da 46 thi

2. Trong m¢t nhom giao [uu sinh hoat trat hé ¢6 5 ban: An, Binh, Cong,
Duy va Thanh. Céc ban An, Binhk. Cdng da quen nhau tir trude, Duy
quen vo1 Thanh. Céng, Binh, con Thanh quen voi Duy va An, Ban hiy
vé d6 thi md 1a sy quen biét gitra cac ban trong nhém.

3. Ban hay lap ma tran ké cho d6 thi & Bai 2.

4. Hay 1ap ma tréan ké cho dd thi sau:

Trong cac bai tdp tir nay vé sau, ma tran ké cua moi do thi dirge chita
frong mdt text file voi qui cdch niur stiu:
- Ding dau tién chira duy nhdf mgt su nguyén 1 i so dinh ctia d6 thi.

- n dong tiép theo méi dong chira n $6 nguyén phdn cach nhau boi ddu
cdach. I cde phdn iy trén moi dong ciia ma tran ké.



5. Mot ban ¢ 8x8 duge dénh sé thix ty cac 6 theo cach sau:

tl2]3]als{s]7]s
9 {10]11]12]13[14]15[16
17/18{19[20[21]|22]23(24
25(26|27(28(29]30{31{32
33,34|35/36(37|38[39(a0
a1|42/43(44{45|46[a7]48
49(50]51[52|53]54|55{56
57|58|59|60(61 |62]63]64

M&i 6 c6 thé coi 12 mét dinh cita dé thi. Hai dinh dugc coi 13 ké nhau
réu mét con vua dit & 6 nay c6 thé nhay sang 6 kia sau 1 nudc di. Vi dy
6 1kéEvai2 9valo,s 11 ké véi 2,3,4,10, 12, 18, 19, 20... Hay lap
chuong trinh tao ma tran ké cia d6 thi, két qua ghi ra text file
P20405.TXT

6. M6t ban cb 8x8 duge danh sb thir tr cac & nhu bai trén. M&i 6 co thé
coi 12 mét dinh cua d5 thi. Hai dinh dugc coi 4 ké nhau néu mét con ma
dit & 6 nay c6 thé nhay sang 6 kia sau | nude di. Vidy 6 1 ké voi 11 va
18,6 11 ké vGi 1, 5, 17,21, 26, 28 ... Hay 13p chuong trinh tac ma tran
ké cta dd thi, két qua ghi ra text file P20406.TXT.

7. Cho truge ma tran ké ctia mét dé thi nhu sau:

1 0 0 ]
1 0 0 1|
00 0
0 1 1
1 1 0
1 0 1
Hay vé d6 thj do.

8. Ban hady cho mdt vai vi du vé d6 thi co huéng.
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9. Ban hay ldp ma trin ké cho dé thi ¢6 hudng sau day:
a b

T

“ L

c d =

10. Cho trudc ma tran ké cia mot do thi. Ban hay lap chuong trinh tao
danh sach ké cua db thj do.

Két qua dua ra text file véi Qqui cach nhu sau:

- Déng dau tién chira duy nhat mot sb nguyén n la s6 dinh cia db thi.

- n dong tiép theo mbi dong chira mét sé sb nguyén phan cach nhau bdi
diu cach, 14 cac phin tir cila mét tap hop tuong ing v&di mot dinh.

Trong cdc bai sau, demh sdch ké dhepe chita trong file véi qui cdch nhe trén.

11. Cho trudce danh sach ké cia mét dd thi. Ban hiy 1ap chuong trinh tao
ma tran k& coa dd thi dé.

12. Mot trong nhitng bai toan ¢ ban nhit cia i thuyét db thi 1a bai toan
tim thanh phan lién thong ciia 46 thi, nghia 4 phan cuc dai cba do thi
ma giita 2 diém bét ki trong no tén tai it nhit mét dudmg di. Dé tim
thanh phan lién théng chira diém s ta ¢4 thé 1am theo cach sau:

» Trude tién ta ding mét mang Queue lam hang doi dé chira
thanh phan lién théng can tim. ghi s vao Queue (nhu vy s sé
duge xét dau tlen)

o Xét diém s: Kiém tra lan luot tit ca cac dlem trén dé thi. Neu
diém nao ké véi s (tuc la gilta n6 va s ¢ dudng di) thi ghi tiép

. vao Queue.

o Xét diém t:ep theo trong Queue, gia sir 46 1a diém i: Kiém tra
ldn hrot tét ca cac diém trén dd thi. Néu didm nao k& véi i (tire
la glua no va i ¢6 duong di} ma chua co mat trong Queue thi ghi
tiép vao Queue. Sau dé lai chuyen qua xét diém tlep theo..,

Ta chi dirng lai khi nao di xét hét cac diém trong Queue.

4
1
/3;!6
5
2 7
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Bé minh hoa ta xét vi du tim mién lién thong chua dinh 3 trong db thi &
bai 4.

Cac cong viée phai 1am thé hién trong bang sau:

Thirtr | Tén cong viée Két qua trong Queue
I Khéi tao Queue {3}

2 Xét dinh 3 13,4, 5}

3 Xét dinh 4 {3.4, 5}

4 Xét dinh 5 {3,.4,5,6.7}

5 Xét dinh 6 {3.4,5,6. 7}

6 Xét dinh 7 {3,4,5,6,7}

Troné Queue, dinh da xét ki hiéu bang chir s6 in dam, Két qua cudi ciing
ta dirge Queue chita cac dinh 3, 4, 5, 6, 7. Do chinh 14 thanh phan lién
thong chita dinh 3.
Bay gio cho triede ma trdn ké clia mét dd thi nhur sau:

6 1 0 0 0 1 1
1 0 0

|
0

Ban héy tim thanh phén lién théng chira dinh thiri, véii=1vai=5.
Két qua thé hién trong mot bang tvong tir bai 12.

1
0
0
0
1
]

'—Co._.oc

0 0
0 10 0 1
1 00 0 0
0 00 0 |
00 ¢ 0 0
0O 0 1 i

13. Cho trudc ma tran ké cia mdt dd thi. Ban hay lap chuong trmh tim
thanh phan lién théng chita dinh s theo cach trén (s nhép tir ban phim).

I14. Mt trong nhitng bai toan co ban nita cia |i thuvét do thi 13 bai toan
tim dudng di. Bé tim mot dudng di tir dinh s t6i dinh t cia db thi ta ¢o
thé fam theo cach dugc trinh bay o bai trén.

Vi du dé tim dudng di tir dinh 3 t6i dinh 7 ta ¢é thé lam nhy sau:

Kht dinh 7 d3 duge ghi vao Queue cé nghia {a da c6 duong di tie 3 ti 7
thi ta dirng lai. Tuy nhién duong di tir 3 t6i 7 khong phai la duong di
qua 3. 4. 5, 7 theo ding thr tu ta da xét vi duong di qua 4 [a dudng cut.
Dé tranh cac dudng cut, ta phai sir dung mot con s6 dé danh diu céc
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dinh da ghi trong Queue: con sé d6 chi ré ta da di t6i dinh hién thoi tir
dinh nao

Thirtw | Tén cdng viée Két qua trong Queue

1 khoi tao Queue {3}

2 Xet dink 3 (3.3} ganh i

3 Xét dinh 4 233 43'}5}.

4 . Xét dinh 3 ?3 4?: 55 p }?iTanh diu .

Nhu vay khi da di téi dich, ta ¢6 thé 1an nguoc lai con dudng da di.
Trong vi du trén, ta 44 di tai dinh 7 tir dinh 5, ta da di té1 dinh 5 tir dinh
3. Nhur vay con duong ta da di tor 3 t6i 7 18 dwdng diqua 3. 5, 7.

Béy gid cho trudc ma trin k& cia mot do thi nhur sau:

6 1 000 1 1

100 1 06 0 0
O ¢ 0o 1 0 00
01 1000 0
0 ¢ 00 0 0 1
1 00 6 0 0 1
. 1 01 01 1 490
Ban hay tim mot dudng di tr dinh 2 t6i dinh 6. Két qua thé hién trong

bang.

15. Cho trude ma trin ké cia mot dd thi. Ban hay lap chuong trinh tim
dudng di tir dinh s t&i dinh t theo céch trén (s va t nhap tir ban phim).

16. Bang cach két hop chuong trinh da lap & Bai 15 va Bai 6, ban hdy
lap chuong trinh tim mot dudng di coa con ma trén ban cOtr 6 s 1o O t
(s va t nhap tir ban phim). Hay ki€ém tra két qua trén thuc té.
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‘BaiS. Ki€u ban ghi
A. Tém tit Iy thuyét
1. Khdi ni¢m va dinh nghia
Dé tao ra mdt cdu troc dir liéu mdi v6i cac phan tir dir lidu ¢é cac kléu
khéac nhau, ngudi ta dinh nghia ra ban ghi (Record). Ban ghi la mat ciu
trac bao gbm nhiéu thanh phdn. Cac thanh phén ¢6 the thugc cac kiéu dir
liéu khac nhau va dugc goi la cic trudmg (Field), mo1 trudng déu duge
dat tén.
Vi du: Dé mé ta kidu R ¢6 cdu tric ban ghi véi danh sach céc trucng co

tén 1 F1, F2, .., Fn thude cic kiéu dit liéu twong ing la K1, K2, ..., Kn
ta diing cach wet nhu sau:

Type
R = Record
Fl:KI;
F2:K2;

Fn: Kn;
End;

2. Cach sir dung Record .
D¢ truy nhip mét bién kiéu Record, ta truy nhdp theo thanh phin cia
ching qua cau tric sau:

<Tén bién Record>.<Tén trudng>

3. Ciu Iénh With
+ Ca phap 1énh: )
Cau Enh With ¢6 thé 1ong nhau.

With <bién kiéu Record> Do <cau lénh>
B. Cau héi va bai tip
1. Tim 15i trong c4c khai bao sau:

Type hocsinh=record:
hoten: string[26}:
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tuoi: byte,;
end;

giaovien=array[1..10] of string[26];
lop=record:

ten: string[4];

gv: giaovien;

hs; hocsinh;

end;

Var class: lop

2. Cho chuong trinh: B
Program Doc_Ghi_Record;
Uses Crt;
Var a: record _
hoten: string[26];
tuoi: byte;
end;
Begin
write('Nhap vao a:"); readIn(a);
writeln('Ght tu a ra:"); write(a);
readin;
End.
Hay tim 16i trong chuong trinh trén va st lai cho ding.

3. Cho chuong trinh nhap dir liéu vao mdt mang 20 ban ghi:

Program Mang_Record;
Uses Crt:
Type
kieu=record
hoten: string[26];
tuoi: byte;
end;
Var i: integer:
a: array[1..20] of kieu;
Begin
writeIn('Nhap vao f. Thoi nhap khi i=20.");
for i:=1 to 20 do
begin
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write("Hoten: *); readIn(a[i].hoten);
write("Tuoi: '); readIn(afi].tuoi);
end;
End.
Hay bién doi chuong trinh sao cho:
a. Céc truong coa mdi ban ghi dirge nhép trén cling mot dong.
b. Ding cau ténh WITH dé chirong trinh gon hon.

4. Trong trudng hgp nio cd thé thay thé mang (mét chidu) cac ban ghi
bang mdt mang 2 chigu?

5. Thong tin vé mdi hoc sinh gom:

¢ Ho dém: mot xdu 25 ki tu.

e Tén: mét xau 10 ki ty.

¢ Tudi: mdt sb nguyén 2 chir s4. _

» Laop: mét xdu 2 chir s& va mot chir cai viét hoa.
Hay 13p chuong trinh nhép tir ban phim danh sach mét I6p 15 hoc sinh
vao mdt mang ban ghi. Sau d6 hién thi danh séch 1€a man hinh, méi
ngudi mét dong.

6. Cho chuong trinh nhap dit liéu vao mét file ban ghi:
Program File_Record;
Uses Crt;
Type kieu=record
hoten: string[26];
tuoi: byte;
end;
Var a: kieu;
f: file of kieu;
Begin
Assign(f,recfile”);
Rewrite(f);
Writeln("Nhap vao f. Thoi nhap khi hoten="" (go Enter) J 3
Write{'hoten: '); ReadIn(a.hoten);
While (a.hoten<>") do
Write('tuoi: "); ReadIn(a.tuoi);
Write(f,a);
Write('hoten: '); Readln(a.hoten);
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end;
Close(f);
End.

Hay chay thir chrrong trinh trén va xem két qua.

7. Thong tin vé mdi hoc sinh giéng nhu bai trén. Hay lap chuong trinh
nhép danh sach mot i6p 20 hoe sinh vao mét file ban ghi.

8. Théng tin vé mdi hoc sinh 13 mdt ban ghi gdm céc trudng:

« Hodem: mét xau 25 ki tur,

o  Ten: mét xau 10 ki tu.

e  Tuoi: mdt s6 nguyén 2 chir s8.

e Lop: mdt xau 2 chir s va mét chir céi v1et hoa.
M@t file ban ghi chira mét danh sach mét lop gom 20 hoc sinh. Hay lap
chuong trinh hién thi danh sach 1én man hinh, m3i ngudi mét dong.

9. Mét file ban ghi chira mdt danh séch mét 16p gbm 20 hoc sinh, thong
tin ve m01 hoc sinh gidng nhur bai 8. Hay lap chwong trinh lnen thj danh
sach da sap xép 1én man hinh, mou nguoi mdt dong. Yéu cau sip xép
theo tén, néu trung tén thi sap xep theo ho dém. Cho phép ding mdt
mang ban ghi trung gian dé sip xép.

10. M6t file ban ghi chita mot danh sach mét 16p gbm 20 hoc sinh,
thong tin vé mdi hoe sinh gidng nhir bai 8. Hay lap chuong trinh sap xép
lai danh sdch hoc sinh trong file. Cho phép ding mét mang ban ghi
trung gian dé sip xép.

11. Mét file ban ghi chira mét danh séch hoc sinh, théng tin vé mdi hoc
sinh gidng nhur bai 8. Hay lap chuong trinh hién thi danh séch hoc sinh
1én man hinh. Khéng cho phép ding mang trung gian.

12. Mot file ban ghi chira mét danh sich hoc sinh PTTH, théng tin vé
méi hoc sinh ;:loné, nhu bai 8. Hay fap chuong trinh tach danh sich ra
thanh 3 file. méi file chira hoc sinh clia mot khdi.

13. M(’)t file ban ghi chita mdt danh sach hoc sinh, théng tin v& mdi hoc
sinh gidng nhu baj 8. . Hay lap chuong trinh tac mét file ban ghi khac
chaa danh sach d6, méi ban ghi gom cac truong:

» Hoten: mdt xdu 35 ki tu.

e Tuoi: mdt sd nguyén 2 chir sé.

e Khoi: mét s6 nguyén 2 chir sd.
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e Lop: mét chir cai viét hoa.

14. Mgt file ban ghl chira m¢t danh sach hoc sinh PTTH, théng tin vé
méi hoc sinh ngoai cac trudng Hodem, Ten, Tuoi, Lop giéng nhu cac
bai trén con ¢b thém trudong Piem chua diém trung binh cita hoc sinh
trong ndm hoc. Hay 1dp chuong trinh:

a. Hién thi 1én man hinh danh sach nhitng hoc sinh gidi nhét cha
truong la nhifng ban ¢ diém trung binh tir 8.0 tr& én va cao
nhét trong khéi.

b. Lap danh sich hoc sinh trong nam hoc méi, biét mdt hoc sinh
c6 diém trung binh tir 5.0 tré 1én thi duge lén [&p. Chi y: 16p
10A [én I&p 11A, 16p 11A 1én 16p 12A... Kétqua chira trong
file.

15. Cho file ban ghi f chira dit liéu vé kho sach, dit liéu vé mdi cuén
sach dugc chira trong mét ban ghi gdm 3 trudng mang thong tin vé:

¢ Ho tén tac gia: mdt xdu 26 ki tu..

. ¢ Tén.sach: moét xdu 40 ki tu.

« Nam xuit ban: mdt sd nguyén 4 chir sb.
Hay lap chuong trinh nhip dit liéu vao kho sach, sau d6 tim ra:

« Nhing cudn sach cia mot tic gia cho trudc xudt ban vio maot

nadm cho trudce.

* Nhitng cudn sich ¢é tén cho trirée.

Két qua thé hién trén man hinh.

16. File ban ghi f chira danh sach cac ngay [é trong mét nam, mbi ban
ghi gdm ngdy thang, tén ngay 1€ va s6 ngay dvoc nghi. Hay lap chuong
trinh nhap danh sach cac ngay 1é va tinh:

» Téng so cac ngay | 1€ va tong s6 cac ngay nghi |& trong nam.

o Téng sb cic ngay 1 va 10ng s6 cac ngay nghi I8 trong qui 1, qui 2...
Két qua thé hién trén man hinh.
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Bai 6. Kiéu file
A. Tém tit Iy thuyét

1. Cae thao tac trén tép
+ M tép méi dé tuu dir lidu:
Assign(bién_tép. Tén_tép):
ReWrite(bién tép);
Ghi dir liéu vao t€p thong qua thi tuc Write:
Wnte(blen _tép. biénl, bién2. ... biénN);
Trong dé: biénl, bién2. . blenN 14 cac gi4 tri can ghi vao 1ép. ¢6 thé la
cac hing. bién, biéu thI’L :
+ Poc dir liéu tir m&t tép da co: 4
Assign(bién_tép. tén_tép);
Reset(bién_tép};
Doc dit liéu tir mét tép thong qua tha tuc Read:
Read(bi¢n_tép. bién1, bién2, ..., biénN);
Trong do: bién1, bién2. .... biénN la cac gi4 tri cin doc tir tép. <6 thé 14
cic hanQ bién. biéu thire. _
+ Ddng €p: Sau khi doc dir liéu tir mdt 1ép xong hay cat dir lidu mai vao
mot tép nén ding thu tuc dong tép dé dam bao théng tin trén tép 1a day
du va tin cdy, thu tuc dong tép cd ci phép:
Close(bién_tép):
+ (6 thé truy nhap truc tiép vao mot phin tir cia tép thdng gua tha tuc
SEEK, ¢6 ¢l phap nhu sau:
SEEK(bién_tép, Stt);
Trong do Stt Ia s6 thir ty cia phan ti trong €p (phan tir ddu tién coa tép
danh s 14 0). Gap lénh nay may s€ dit con trd t€p vao phan i thir Stt dé
1a thue hién cac thao tac cén thiét & vi tri do.

2. Cac ham va thi tec xiv li tép

+ Erase(bién_tép): xo4 tép trén dia ¢6 tén in dinh v6i bién_tép. Chiy 12
khong duoc xoa tép dang mé.-

+ Rename(bién_tép. S): ding thay ddi tén tép vai tén mai kiéu String
chira trong xau S. Tén mai khong duoc trung voi cdc 1€n tép nao do da
6 san trén dia dang lam viée. Khong duge doi n tép dang mo.
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+ FileSize(bién _tép): cho s& phan tir cua tép bién_tép. Ham nhan gia tri

bing 0 khi t€p rong.

+ FilePos(bién tep) cho biét vi tri hién tai cia con trd tép (phan ter dau

tién ciia tép 1a phan tir s 0). Munn ghl thém mdt phan tir vao cubi tép

trude hét ta phai dua con tré tép vé vi trf cudi cung coa tép qua énh sau:
SEEK(bién _tép, FileSize(bién _tép));

3. Tép van ban (Text Files)

- Khai bdo tép van ban: bién tép f o kidu TEXT duoc khai bao nh sau:

Var [TEXT:
Thanh phan co SO cua t€p kiéu TEXT [a ki tu. Tép vin ban duge cdu
trac theo dong, méi dong duge két thic bai ddu EOLn (End Of Line),
vai Turbo Pascal d6 1a cac cap ki tw diéu khién CR {Carriage Return:
nhay vé dau dong. ma ASCII = 13) va LF (Line Feed: nhay xudng dong
tiép theo, ma ASCII = 10). Tép duoce két thic bai dau EOF (End Of
File), v&i Turbo Pascal do 1a Cirl-Z2 {"Z), ma ASCII = 26.
Cac thi wie da trinh bay déi véi tép cdu triic ciing sir dung duge dbi voi
1€p vén ban, tuy nhién tép van ban ciing cé nhing dac diém khac sau:
* Cic ham chuan voi tép vin ban: -

EOF(\ ar f:Text):Boolean;
Ham nay tra vé gia tri True khi duyét dén cudi t¢p, nguoce lai tra lai gia
tri False. Ta thudmg dung ham nay dé kiém tra xem da doc hét tép vin
ban chua.

EOLN(var f:Text): Boolcan
Ham nay trd vé gia tri False néu duyét chura dén cubi dong, ngugce lai
cho gid tri True. Ham nay thuong ding d¢é kiém tra xem di doc hét dong
chua.
*® Cac thi tuc v6i t€p vian ban:
+ Dgc dir li¢u tir tép viin ban di c¢d trén dia:

Read(bién_tép,bién 1,bién 2, ..., bién N);

Readln(b:en _tép, bién 1, bién 2 ., bién N);

Readln(blen_te;p)
Trong d6: bién 1. bién 2, ..., bién N ¢6 thé 1a cac bién thuoc kidu ki .
nguyén, thuc, logic, chuo: Lenh Read doc mét hay nhiéu phan tir ma
khong chuyén con trd tép ‘cuong dong, Readln ciing doc nhu Read
nhung lai chuyén con trd tép xuong dau dong tiép theo sau khi da lan
fot doc céc bién twong (mg. Lénh Readln(bién_tép) chi dua con tro tép
xudng ddu dong tiép theo ma khédng doc gi ca.
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+ Ghi vao mgt tép van ban:
Dix liéu duoe ghi vao tép thong qua cac fénh Write, erleln cu thé nhy sauw:
(1) Write(bién_tép, bién 1. bién 2. .. bién n);
(2) Writeln(bicn_tép, bién 1, bién 2. ... bién n);
(3) Wnteln(bzcn _tép):
Lénh (1) c6 tac dung viét cac gla tri cha cdc bién 1, bién 2, ... bién n
(cac gid tri nay 1a cac hang hay biéu thire ¢o kidu don gian ner nguyeén,
thure. chudi, logic, ki tu) vao bién tép.
Lénh (2) twong tr nhur [énh (1) nhung duwa dau hiéu hét dong vao tép sau
khi d3 ghi hét cac 2ia tri do.
L.¢nh (3): chi thyc hién viéc dua thém dau hicu hét dong vao tép.
+ Thu tyc thém dong vao tép:
APPEND(var {:Text):
Lénh Append md tép vin ban ra dé b sung thém cac dong, dinh vi con
trd 1€p vao cudi tép.
B. Cau héi va bai tip
I. Cdc khai bao sau day ding hay sai:
Type
e = file of byte;
f ="file of string[10];
g = tile of array[1..100] of real:
h = file of array[1..100, 1..100] of real;
i = file of set of char:

2. Khai bdo sau day dung hay sai:

Type
a = array|[1..10] of integer:
b = record
hoten: string[26];
tuci:bvte:
end;
Var
f: file of a;

g: file of b;
3. Hai khai bdo sau ¢6 gi khic nhau:

Type a = array[1..10] of integer



Var f; file of a;
V& . -
Var f: file of array[1..10] of integer;

4. Chuong trinh sau day minh hoa viée khai bao. tao m&i va ghi vao mét
tép cac xau:
Program Ghi_file moi;
Uses Crt:
Type
kieu=string[ 10]:
Var i: integer;
a: kieu:
f: file of kieu;
BEGIN
Assign{f'Ghi_Doc"): Rewrite(f);
erteln('Nhap vao f.Thoi nhap khi fi="" (go Enter). )

1:=0:
- Write('f.i,' = ). ReadlIn(a):
While (a<>"}do
_ begin
Write(f.a);
Inc(i):
Write('f.i.' ="); Readln(a):
end:
Close(D):
END.

Hay chay thir chuong trinh trén,
5. Hay 1ap chuong trinh tac mot tép chira cac sé nguyén nho hon {000,

6. Hay lap chuong trinh tao mdt (€p s& nguyén chia cic sb nguyén to
nho hon 10000 theo thir ty tang dan.

7. Cho f la tép van ban chira cdc xaun 10 ki tyr. ‘Hay lap chuong trinh nhap
va hién thi noi dung file dé #én man hinh. mdi xdu mét dong, day trang
man hiah thi dimg lai doi g6 Enter mgi hién thi trang tiép cho dén hét.

8. Chuong trink sau day minh hoa viée khai bao va doc mot tép cac xau:
Program Doc_{ife;
Uses Cr1:
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Tvpe kieu=string[10]:
Var i: integer; a: kieu: f: file of kieu;
Begin
assign(f'Ghi_Doc'): reset(f):
- writeln('Doc ra tu f. Thoi doc khi Eof(f)."):
i.=0; .
while not Eof(f) do
begin
read{f.a);
writeln('f".i.' = ',a); .
Cine(i):
end;
recading
close(f);
End.

Hay chay tha chuong trinh trén. So sanh vai bai 4.

9. Chuong trinh sau ddy minh hoa viée khai bao va ghi thém vao cudi
mot t€p cac xau:
Program Ghi_them_vao_cuoi_file;
Uses Crt;
Type kieu=string[10]:
Var i: integer; '
a: kieu;
f. file of kieu:
Begin _
assign(f.'Ghi_Doc');
resct(f): _
writeln{’Ghi them vao cuot file f. Thot kht fi=".";
1:=FileSize(f): '
seek(f,i);
write('f.1." = "): readin(a).
while (a<>") do
begin
write(f.a)
ine(i);
write('f.i.' = "): readIn(a):
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end;
close(f);
End.

Hay chay thir chuong trinh dd. So sanh vai bai 7.

10. Viét chuomg trinh cho phép doc dir ligu tir ban phim vi ghi thém vao
cudi mot tép cac ban ghi.

11. Stra lai chuong trinh trén sao cho ta cé the ghi dé Ién (sua) mét ban
ghi dd co6 vai thir tr ciia ban-ghi dé do ta tuy chon.

12. Ban hay lap chuong trinh cho phép loai (xoa) mét ban ghi vai thu tw
tuy y rakhoi file.

13. Lap chuong trinh cho phép chén mét ban ghi vao file & vi tri tuy v.

14. Cho file ban ghi védi 2 trucrng Tén, Tu01 Hay lap chuong trinh tao
ra mét file chi myc tuong dng la mét file s& nguyén chi 3 thir ty cva
ban ghi trong danh sach da dugc sép xép theo Tén. Gia dinh ring file
khéng da1 lim (it hon 500 ban ghi) va durge diing mdt méng trung gian
dé sip xép.

15 Két hop cac chuo’ng trinh & cac bai trén (10, 11, 12, 13} dé duge mot
churong trinh méi cho phép xem va tuy y sira chua x0d cac ban ghi cé
sin hoic thém ban ghi m&i vao mét file ban ghi. Hay lap chuong trinh
thure hi¢n céc thao tac trén vdi file ban ghi ¢6 2 trudmg:

e Ten: string[30];

s Tuoi: byte;
Chuong trinh phai hién thi mdt Menu véi cac tuy chon Xem danh sich,
Stra, Xod, Thém mét ban ghi va Thoat dé thuc hién cac chirc ning tuong
ung.
16. Cho mét file ban ghi va mét file chi muc tuong img nhy bai 14, Hay

hién thi danh sach da dugc sAp xép lén man hinh vdi su tre gitp cua file
chi muc.



Bai 7. Kieéu con tré

A. Tém tét 1y thuyét

1. Bién tinh va bién dong

Céc bién thudc kiéu dir liéu ma ta da biét nhu kiéu mang, tdp hop, ban
ghi .. duge goi 1 bién tinh vi ching duge xéac dinh & rang khi khai béo
va sau do dirge diing thong qua tén cua chang. Thai gian t6n tai cua cac
bién tinh cling fa thoi gian ton tai cia khdi chuong trinh ¢6 chira khai
bao cac bién nay. Do do6 trong nhiéu chuong trinh, viée sir dung mét s6
lwgng iém cac bién s& gay hau qua 1a khong di b$ nhd dé Tuu trir cac
bién. D¢ khic phuc tinh trang lang phi by nhéd, Turbo Pascal cho phep
ding bién dong. Céc bién dong duge luu giir trong ving Heap, khi cidn
c6 thé tac ra dé chira dir liéu, khi khdng can ¢6 thé xod di dé giai phong

bd nhé. Do bién nay hoan toan khong dugc xac dinh tir trude, nd khong
ca teén va duge quan li bdi con tro,

2. Bién con tré

Bién con trd (Pointer wvariable) la mét loai bién dic biét, ¢é kich thuée
2 byte, khdng dung dé chira dir lién ma chira dja chi coa bién dong.

+ Khai bdo: Kiu con tré TP va bién con tro P trong ing duge dung dé
chira dia chi ciia céc bién déng co-kiéu T duoce dinh nghia nhur sau:

Type
- TP ="T;
Var P:TP;

D¢ tham nhdp vao bién dong c6 dia chi nim trong bién con tro P ta ding
ki higu: P~

* Cac thao tic véi con tro

+ Phép gan:

P:=Q; {Q tro dén vung nhd nao thi P cling tré t&i viing nhd do}

+ So sénh hai con tré cung kiéu: Véi dir liéu kidu con trd khong thé thurc
hién duogc cac phép so sanh nhu: <=, >= ma chi ¢6 thé so sanh bing
nhau {=} va khac nhau (<>).

+ Hang con trd NIL: 12 mdt gi4 tri hing dic biét danh cho bién con tro

dé bdo con tro khong tré vao dau ca. Ta cé thé gan NIL cho bét ki bién
con iro nao.



3. Cac th tyc véi kiéu con tré

+ Cép phat viing nhe cho bién déng do con trd P tro 16i:
New(P):

+ Giai phong & nhd clia mét bién déng:
Dispose(P)

+ Dé giai toa vung Heap ta dung hai thu tuc Mark va Release;

Mark(PVar) s€ gan £14 tri cha con tré Heap cho PVar (PVar la
mét con tro ding dé dénh déu vi tri diu coa ving 6 nhé can giai phong}.

Release(PVar); xo4 tat ca cac bién ddng d3 tao tir khi danh dau
bdéi Mark.

B. Cau hoi va bai tip
1. Poan chuong trinh sau mé ta viée khai bao kiéu con tré va bién kiéu
con tro:
Program P20701:
Type
BytePtr = “Byte:
WordPur = “Word;
IdentPtr = ~IdentRec;
IdentRec = record
[dent: string[15];
Next: ldentPur;
end:
Var
a: BytePtr:
b: WordPtr;
¢ IdentPtr;
d: *String[10]:
Ban hiy tim ché sai va sira 137 cho doan chuong trinh trén,

2. Boan chuong trinh sau mé ta viée gan tri cho mdt con 116 va ldy gia
tri tai ving nhé ma né tro téi:
Program P20702:
Type
kdl=integer;
Var i: ~kdl:
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a: kdl;
BEGIN
i = Addr(a): {gan dia chi ctia a cho i, c6 thé viét i:==@a }
a:=100;
Write(i™):
END.

Ban hay thu chay chuong trinh trén.

Trong chuong trinh trén néu 1&nh viét ra man hinh duge viét nhu sau:
Write(i): '

thi ta s& nhin duge két qua gi? Vi sao?

3. Theo mau chuong trinh trén. ban hay 1ip chuong trinh nhip gia tri |
cho nhiéu bién cé kiéu khac nhau, sau do truy cap vao dia chi coa ching
de lay gia tri va vict ra man hinh.

4. Cho doan chwong tritih sau:

Type
ref="integer:
- Varp, q: ref:
Begin

P™=5; g™:=6: pti=q™;
If p=q then p:=nil else if p~=q” then q:=p:
If p=q then gq™:=4;

Writeln(p™):
End.

a. Hoi kiéu cta p. cua p~ 1a gi? Gia tri cla p. cla p” bing bao
nhiéu?

b. Kétquainralagi?

5. Ban hay chay thur chuong trinh sau:
Program P20705;
Type
kdl=integer:
Var i: “kdl: ‘
a: kdl:
BEGIN
i=Addr(a);
- a:=100;
Writeln(i™):
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=200,
Writeln{a);
Readln;
END.
R& rang trong churong trinh trén ta da sir dung i* nhur 13 bién a.
Néu thay dong 1énh i:=Addr(a); bing dong [énh a==i": thi ta c6 duoc két
qua nhwr cii I\hong? Vi sao?

6. Doan chuong trinh sau mé ta viéc tao mét bién con tré mdi khi chay
chuong trinh:
Program P20706;
Type
Str18=string[18]:
Var
P: ~Strl 8:
BEGIN
New(P):
P*:='Now you see it...";
Dispose(P): { Now you don't... }
END.
Hay luu y rang bién do khdng ¢ tén nhung ta van cé thé lam viée vai
no théng qua P.
Ban hiy tim ¢ho sai. sira 13i cho doan churong trink trén va chay thir né.

7. Doan chuong trinh sau mé ta viée khai bao mot vung nhé dé sir dung:
Pro‘llam P20707:

Type
Rec=record
Name: string[20];
Age : Byte:
end;
Var
i bvte:
p: pointer: )
BLEGIN

=SizeOf(Ree): tinh Kich thude mdt ban uhi )
GetMem(pa): tdinh vi mét vang nhd: dia el kich thoe

I ¥
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{ ...sir dung viing nho... }
Lo
FreeMem(p.i): {giai phong ving nhé }
END.
Ban hay chay thir chuong trinh va tham khao thém bai 16.

8. Danh sach dwge ghép noi 1a mot danh sach ma trong mdi record.
ngoai tm‘o*nﬂ chira dir liéu con ¢6 mdt truong Next chira dia chi cua
record tiép sau. N6 ¢6 thé tao nén boi chuong trinh sau:

Program P20708;
Type
' Ptr="Rec;
Rec=record
Name: string{20];
Next: Ptr;
end;
Var p: Ptr;
BEGIN
New(p);
Write("Ten: *); readIn{p”~.name);
Repeat
New(p™.next):
p:=p”~.next:
Write('Ten: ) readln(p .name},
Until p~.name=";
END.
Chuong trinh trén cho phép ta nhip mét danh sach Tén duge ghép néi tir
ban phim. Ban hay chay thi chuong trinh va bd sung cho né chire nang
fiét ké danh sich da nhap.

9. Trong bai trén. truong Next trong méi record cho phép ta fan 1
record llt.‘p sau no. tirc 1a ta chi 6 thé duyét danh sach theo mot chidu.
Dé tir mdi record co thé 1an 161 record dimg trude nd, ta phai ding thém
Mot trudmy chira dia chi cua record dimg trude no. Vidu:
Type
I’tr = "Rec:
Rec = record
Previous: Pir;
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Name: string[20];
Next: Ptr;
end;

Ban hay lap chucmg trinh tao nén mot danh sach ma mdi record dugc
ghép ndi vai ca record dimg trude 1an record du‘ng sau n6. Chuong trinh
cho phép ta nhdp mdt danh sach Tén tir ban phim, sau dé liét ké danh
sach da nhip theo ca hai th{r ty xudi va nguge.

10. Ban hay lap chuong trinh cho phép ta nhdp mét danh sach Tén tir
mot text file, tao nén mét danh sach ma méi record duge ghép ndi véi ca
record dimg trwée 1an record dimg sau né. Chuong trinh sé liét ké danh
sich da nhip theo ca hai thir ty xudi va ngugc.

11. Ban hay 1ap chuong trinh cho phép nhép tir ban phim mét danh sach
dugc ghép noi. Sau d6 g& bé mét record khoi danh sach.

12. Mt 16p hoc gdm n ban xep thanh vong tron. Bit ddu tir ban thir | ta
dém theo chidu kim dong hd, dén ban thit k s€ bj loai ra khéi vong tron;
sau d6 lai bt diu dém tir ban ké tiép. Ban hiy lap chuong trinh cho
phép nhdp mét danh sich n hoc sinh theo thir ty xép trén vong tron, sau |
do liét ké lai danh sach theo thir tyr b; loai khoi vong. Danh sach hoc |

sinh ban dau ghi trong tép IN.TXT, két qua dwva ra tép OUT.TXT. S6 k
dugce nhap tir ban phim.

13. Ban hay 13p chuong trinh. cho phép nhip mét danh sach duge ghép
ndi. Sau d6 chén thém médt record vao danh sach.

14 Ban hdy 1ap chuomg trinh cho phép nhap mdt danh sach dugce ghép
ndi. Sau d6 ddi chd hai record trong danh sach.

15. Ban hiy |3p chuong trinh cho phép nhap mét danh sich Tén duoce
ghép ndi. Sau dé sap xép lai danh sich theo truémg Tén.

16. Chuong trinh sau thyre hién viéc luu anh mdt ving man hinh hmh
chir nhit & toa dé (10, 20, 30, 40) vao mot bién bd nhé kiéu con tro rdi
hién thi ra & mét vi tri khac:
Program P20716;
Uses Crt, Graph,
Var Gd, Gm: Integer;
P: Pointer;
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Size: Word;

BEGIN '
Gd=Detect;
InitGraph{Gd,Gm,""):
Bar(0,0.GetMaxX div 2,GetMaxY);
Size:=IlmageSize(10. 20. 30, 40); {tinh Kich thuéc anh}
GetMem(P,Size): {dinh vi mdt vimg nho: dia chi, kich thude!
Getlmage(10.20,30,40.P*); {luu anh man hinh vao by nhé}
Readln; {cho g6 Enter}
Putlmage(500,100.P* NormalPut); {dit anh ra man hinh}
Readln; .

~ CloseGraph:;
END.

Hay chay thir chugng trinh.

17. Ban hay lap chuong trinh vé hinh sau, sau dé luu hinh vao mét bién
bd nhé kicu con tré roi hién thi ra & mdt vi tri tuy chon khac:
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Bai 8. Vé do thi ham so
Bai tap

V& hé truc toa do va dd thi cia cac ham sb sau day theo phuong phap vé
timg diem:

1.y =x/2. 2.y =x+l.
3.y=x2. 4.y = x*-3x42.
5.y =sinx : 6.y =cosx.

7.y =1/x 8. y=(x-1/(x+1)
9. y = (x’-x+H)(x-1). 10. y = X'/3-4x7+2.

Cdc dieong sau ddy 6 phuromg trinh cho duti dang tham s6 véi tham s 1.
cdc hang s6 duwge nhdp trde tie ban phim.
1t. Puéng thing di qua (e, yo) v&i hé sé gdc ba:
X = att+xg
y = bt+y,
véi a, b, Xo, ¥o cho trude.

12, Pudng tron tdm {a.b), ban kinh r:
X =r.cost+a '
y = r.sint+h
vair, a, bchotrude, 0 <t <27,

13. Elip tam (X. Yo). truc lén a, truc bé b:
X = a.cost+xy
y = b.sint+yy

vaia, b, X, yp cho trude, 0 <t <27,

14. Chq trede (X, vi). (Xa, v2) 12 toa d coa 2 diém A va B. Hay dung
doan thang AB.

15. Cho truede (x). ¥1). (X2, ¥2) 14 toa dé cua 2 diém A va B. Hay dung
hinh chir nhat ACBD véi cac canh song song véi cac canh man hinh.

16. Cho trudc (x,. }'|'). {xa. v2) la toa d0 cua 2 diém A va B va mot s6
thue duong k. Hay dung diém C thudc AB sao cho C chia AB theo ti s
k. nghia la AC/CB = k.
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17. V& duong cong Pascal:

X = acos’t + bcost

¥ = acostsint + bsint
voia, b>0chotruge, 0 < t<27 . _
Chij j: Xétrigng cde trudng hop b 2 2a,a<b <2a,a> b.

18. V& duong cong Cardioid:
X = acost(] + cost)
- y=asint{] + cost)
voia> 0 chotrude, 0 < t<27.

19. V& duding cong Astroid:
x = beos’t
v = bsin’t
vOib> 0 chotrude, 0 < t<2 7 .

20. V& dudng cong Cycloid:
x=at/(l + 1)
y =at'/(] +t%)
O day a > 0 cho trude, t nim trong khoang (-0, + 00 ),

21. V& duong cong Strofoid:
X = a(t- 1)+ 1)
v = alt- 1Y+ 1)
O day a > 0 cho trude, t ndm trong khoang (-co , +o0 ),

22. V& dudmg cong Conhoid Nicomed:
X =a+ lcost
y = atgt + Isint

vat a, | > 0 cho trudec.

, .. ia e
Nhénh trai: —— <1< —,

. 2 2

, .. T in
Nhanh phai: — <t< =

2 2

Clut - Xét riéng cac trudmg hop: 1 <a, 1>a, 1 =a,
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Bai 9. Cic thuit to4n tao chuyén dong
trén do hoa

A. Tém tit Iy thuyét

* Cdc him va tha tue xit Ii 6 hoa

+ ImageSize(x1.yl.x2.y2 : Integer): tra vé 5O byte can thiét dé liu trir
man hinh d6 hoa gidi han bc’ri hinh chir nhit (x1.y{.x2.¥2).

+ GetMem(Var P : Point ; i : Integer). thu tuc tao vung nho (i bytes)
quan 1i boi bién con tro.

+ GetImage(x1,yl.x2.y2 : Integer; Var Bitmap): chép cac diém nam
trong ving man hinh gidi han béi (x1.y1.x2.y2) vao viing nho co dia chi
luu trong bién bitmap (thudmg dung bién dong va duoc xac dinh kich
thude boi ham ImageSize).

+ Putlmage(x,y : Integer: Var Bnmap (opyMode > word): chép cdc
anh luu trir trong bién bitmap ra man hinh tai toa do (x.y); tham s6
CopyMaode quy dinh cach thirc chép anh: két hgp anh di ¢6 va anh duge
chép theo cac phép toan logic (and, or, not. xor). Cac hing duge dinh
nghtia trong Unit Graph: '

CopyPut =10 © AndPut=3
XorPut = | NotPut = 4
OrPui =2

B. Cau hoi va bai tiap
1. Chyong trinh sau hién thi mdt hinb vuong chuyen déng theo chiéu
ngang trén man hinh 1r trai qua phai voi vén tée déu:
Program P20901:
Uses Crt, Graph:
Var Gd. Gm. x. ¥: Integer;
Pa. Pb: Pointer:
Size: Word:
BEGIN
Gd:=Detect:
InitGraph(Gd. Gm. ")
Size:=ImageSize(0. 0. 10, 10):
GetMem{Ph. Size):
Getlmage(0. 0. 10. 10. Pb”} {hinh vuéng mau den}
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GetMem(Pa, Size);
Bar(0, 0, 10, 10);
Getlmage(0, 0, 10, 10, Pa™); {hinh vuong mau tréng}
ClearDevice:
x:=0; y:=200;
Repeat
Putlmage(x, y, Pa®, NormalPut);
Delay(20);
Putlmage(x, y, Pb", NormalPut)
Inc(x), :
If x>600 then x:=0;
Until KeyPressed;
CloseGraph;
END.
Héy chay thir chuong trinh.
Ban hay chit ¥ rang trong chuong trinh, 1énh Putlmage(x,y,Pb”* NormalPut)

dung dé xoé hinh vudng da v& vi hinh vudng chira trong Pb” cling mau
véi mau nén.

2. Chuong trinh sau ¢ chirc nang gibng hét chuong trinh & bat trén:
Program P20902;
Uses Crt, Graph;
Var Gd, Gm, x, y: Integer;
P: Pointer; :
Stze: Word;
BEGIN
Gd:=Detect;
InitGraph(Gd, Gm, ' ",
Bar(l, 0, 11, 10);
Stze:=ImageSize(0, 0, 11, 10);
GetMem(P, Size);
Getlmage(0, 0, 11, 10, P?),
ClearDevice;
x:=(0; y:=200;
Repeat
Putlmage(x, y, P*, NormalPut)
Delay(20);
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Inc(x);

If x>600 then x:=0;

Until KeyPressed;

CloseGraph;

END.
Hiy chay thir chuong trinh. :
Ban héy so sanh voi chuorng trinth & bai trén va hay giai thich: Vi sao ta
khdng can mét cdu 1énh riéng biét dé xoa hinh vuéng da vé& ?

3. Lam lai bai 1 véi diéu kién: Van tc cha chuyén dong didu khién

duoc bang ban phlm (chuyén dong nhanh Ien néu go phim T, cham di
néu g5 phim ).

4. Hién thi mét hinh chir nhat trén man hinh, vi tri c6 thé didu khién
dugce bang ban phim: G& cac phim miii tén ¢é dich chuyén hinh d6 theo
cac hudng tuong ng,

5. Hay hién thi mot diém chuyén déng xién trén man hinh véi van téc
déu.

6. Hién thi mot diém chuyén dong déu theo chiéu kim dong ho trén qui
dao trdn, tdm 1a tim man hinh, ban kinh r = 150.

7. Lam lai bai 6 voi diéu kién: Vin téc cla chuyén déng diéu khién

dugc bang ban phim (chuyén déng nhanh 1én néu g6 phimT , cham di
néu g5 phim 4 ).

8. Lam lai bai 6 véi chuyén dgng theo hudng ngugce lai.
9. V& trén man hinh mdt doan thing tr quay quanh mot ddu cé dinh cta
minh.

10. V& trén man hinh mét doan thfmg ty quay quanh mdt diém cb dinh
cta minh. Piém d6 chia doan thang theotisbk = ——.

11, V& trén man hinh mét doan thang ty quay quanh mét diém cb dinh
nam ngoai doan 1hang do.

12. V& trén man hinh mdt hinh vuéng tu quay quanh tém ¢ dinh cia
minh véi vén toe déu.
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13. V& mét hinh vudng dic quay quanh tim ciia minh véi vén tde déu.

14. V& mdt hinh chir nhat dac quay quanh tdm ciia minh voi vén toc déu.
15. V& mot hinh vudng dic quay quanh tdm cua minh véi vén tbc déu
trong khi tdm hinh vuéng chuyén dong thang (ngang hodc xién trén man
hinh) v&i van tée déu.

16. Hay hién thi mot sb diém} chuyén dgng theo chiéu ngang trén man
hinh tir trai qua phai v&i van toc khic nhau.



Bai 10. Cac bai toan hinh hoc
Bai tip

Trong cdc bai tdp nr 1 dén 5, dit liéu dwgc nhdp tie bon phim, két qua
thé hién trén mém hinh.

1. Cho 4 hinh chir nhat v&i cac canh (a), by), (az, ba). (a3, bs), (a4, by).
Ban hay lap chuong trinh kiém tra xem 4 hinh nay c6 thé ghép lai thanh
m@t hinh vubng hay khong.

2. Cho s6 thuc ¢ (0 < @ <= ). Mdt tia sang xuét phat tur diém (1, 1) tao
vai dudong thang X =1 mgt goc ¢ . Hay xdc dinh diém t6i cia tia sang
trén truc Oy. Néu goc ¢ < 45° thi tia sdng s& phan xa qua truc Ox trudc
khi t&i Oy.

3. Cho 3 s6 thue duong, hiy viét chuong trinh kiém tra xem ba sb nay
cd tao thanh 3 canh ciia mét tam giac, néu c6, thi tam gidc i vudng, th
hay nhon?

4. Cho hai diém A(x;, V1), B(xo, ¥2) V6i x # x;. Hay tim tre.n truc hodnh
mdt diém C sao cho tong khoang cach CA+CB 14 nho nhit.

5. Cho trudc toa 4§ 3 dinh cha mét hink chir nhdt 12 (x, y), (X3, ¥2), |
{x3, ¥3)- Hiy tim toa d clta dinh cén lai.

Trong cde bai tdp tir 6 den 22, d'au vao la text file voi dong ddu tién la
s6 n, n dong riép theo, méi dong gom mét 56 s6 » phdn cdch nhau baoi dau
cdach, 1a cdc dir liéu twong img véi mot chi sé i. Két qua thé hign trén
man hinh. '
6. Cho trudce s6 n va n dudng thing: ax + by +¢;=0,i=1,2, .., n. Hay
kiém tra xem céc khang dinh sau cd ding hay khong: '

o C% 2 duong thing song song.

s (62 dudng thing trimg nhau.

s C63 dudng thing dong qui.
7. Cho trude diém A(x, y). Hay tinh tdng cic khoang cach tir diém A t5i
cac canh cia hinh chir nhat véi cac dinh cho trude sau day:

a. (-0.5,-0.5), (-0.5, 0.5), (0.5, 0.5), (0.5, -0.5).
b. (0. 0), (0, 1), (1, 1), (1, 0).
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8. Trén truc sé cho truée n = 23 khoang (ai, 1) (a;, ba), (a3, by), ..., (azs,
b2<) Héi:
e Trén truc sb co diém nao thudc tit ca cac khoang trén hay
khéng? Néu c6 thi hily chi ra mét diém.
e Hop clia tit ca cac khoang trén 6 phai la mdt khoing hay
khdng? Neu phai thi haly chi ra toa d6 hai diu mut clia no.
» Trén tryc s6 co diém nao thude it nhit 3 trong sb cac khoang
trén hay khéng? Néu ¢6 thi hdy chi ra mét diém.

9. Cho trude s6 n va n hinh tron C;, Cs, G;, .... C,. Hinh tron C; c6 tam (x;,
¥i) va ban Kirh r; cho trugc. Hoi trén mat phéng toa dé ¢6 diém nao thuge
tat ca cac hinh tron trén hay khéng? Néu co thi hay chi ra mét diém.

10. Cho trude sb n va n diém {xy, Y1), (X2, y2). (X3, ¥3), .. (xn, y.). Hay
kiém tra xem khang dinh sau c6 dung hay khong: Véi mdi dlem (%, ¥i)
déu ton tai mét diém (% y;) sao cho n-2 didm con lai déu nim vé | phia
cla dudng thﬁng di qua (x;, yi) va (x;, ¥}

11. Trén mit phang cho truée n diém: B, By, Bs, ..., B, (toa do cho
truoc) Mot tam giac vgi cac dinh trong By, By, B3, . By dugc goi 13
cuc tiéu néu né khong chira mét didm nao khac cia hé nay Ban hay lap
chuong trinh tim ra m&t tam gidc cuc tiéu.

12. Cho. truée sd n chin va tap n diém (x;, y1), (x2, ¥2), (X3, ¥3), s
{Xn, y,,), trong d6 khong c6 2 diém nao tring nhau va khéng co 3 diém
nio thang hang. Trung tuyen cua tap la duong thang di qua 2 diém ciia
tdp va s6 cac diém nam vé 2 phia ctia dudmg thing d6 1a béng nhau. Ban
hiy 13p chutong trinh dém sé trung tuyén cia tap.

13. Cho 3 dudng tron dong qui tai O, 3 tia xuét phat tir O di qua tam A,
Ay, A; clia cde hinh tron tao véi nhau nhimg géc 120°. Gia sir cae
khoang cach OA,, OA,, OA; di biét trudc. Hay tinh dién tich hinh la
hop ciia 3 hinh tron.

14. Cho truée sé n va n dudng tron ddng qui tai O, n tia xuét phét tur O
di qua tdm A, A,, ..., A, cla cac hinh tron lan lugt tao véi nhau nhimg

géc 2% Gia sit cac khoang cich OA,, OA,, ..., OA, da biét truéc. Hay

o)
tinh dién tich hinh 14 hop cia n hinh tron.
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15. Trén mit phing cho n hinh chir nhit cé cac canh song song v{i cac
truc toa dé va cho bdi cac cap toa d§ trai trén va phai dudi: ((x, v1),
(Z|., t])) ((XZs Y") (27, tz)) ((xm }/n) (Zﬂ, tn))

Tinh dién tich phan mat phang bi phu béi cac hinh chir nhét néi trén.

16. Cho trude s6 n va n hinh vudng tam (xy, y1), (X2, ¥2), -..- (X, ¥a), canh a;,
> 8 tuong tmg. Hay tinh dién tich hinh 1 hgp cua n hinh vubng dé

17. Cho truéce sé n va n diém Py(x,, v;), Pa(xs, Ya)s Pa(Xz. ya), ooy Pu(x,
¥n), trong d6 khong ¢6 2 dlem nao tring nhau. Hay tim mét da giae 161
véi dinh 1A céc diém trong sb Py, Py. P, ..., P, sao cho n6 chira tat ca cac
diém céon lai.

18. Trén mit phing cho n hinhk tron véi toa do tim va bén kinh la

{(x1. ¥1), Ry)), ((‘2: Y2):R2)); <o ((Xnr ¥o)s Ry)).
Tinh dién tich phan mit phing bi phu bai cac hinh tron n6i trén:

19. Cho truée sbé n va n diém P1(x. yido Palxa, ¥4), Pa(Xs, va), .
Po(Xe ¥o). Hiy Kkiém tra xem céc khing dinh sau cé dung hay khong:

*  Duong gap khuc P,P,P;...P, khéng co diém wr cit.
e Dagiac P\P,P;...P, la mot da giac 18i.

20. Cho trudce 2 sb thue x. y va tam gidc ¢ 3 dinh ta (0. 0), (0, 1) va
{(x., y). Hay tim trong tam g:ac mét diém sao cho tdng céc khoang cach
tir 46 i 3 dinh cua tam giac la nho nhét. Néu cac goc cla tam giac
khdng vuot qua 120° thi diém can tim 1a diém Toriceli. tire 1a diém nhin
cal canh cua tam grac dudi mét goc 120°, con néu tam giac ¢o goc 16n
hon 120° thi diém can tim chinh 14 dinh véi goc do.

20. Cho trudc sbé n va n diém Pi(xi, ¥1), Paxa. y2). Palxs, ya), .

Pu(X. Yn), trong do khong ¢ 2 dlem nao triung nhau, Hay tim mat da
glac 16i voi dinh 1 cac diém trong s6 Py, Pa, Py, .... P, sao cho né chira
1at ¢a cac diém ton lai.

21. Cho hinh chir nhdt CNy va n hinh chir nhat CN;, CNs. ..., CN,, véi
cac canh SONg song véi cac truc toa do. MSi hinh chit nhat s¢ cho bai toa
do mat phan‘g cua hai dinh déi dién.

Hay viét chuong trinh kiém tra xem tap cac hinh chit nhiat CN;, CN, .....
CN,eo tao Lianh mét pha rot nhau coa CNp khéng?
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22. Cho n hinh chir nhat CN;, CN,, ...., CN, v6i cac canh song song voi
céc truc toa do.

MGi hinh chif nhat s& cho boi toa 6 mat phang ciia hai dinh déi dién.

a. Tirh dién tich phan mit phang pht bai n hinh chir nhit trén.

~ b. Hay chi ra mét dlem nim trén mat phing nim trong nhiéu hinh chir

nhét nhit. Chi ra sé cac hmh chir nhét dé.



Bai 11. On tap

Bai tip
1. Cho hai file f va g (khong rd kiéu). Hay so sinh néi dung hai file 86.

2. V& mét hinh vudng dic quay quanh tdm cia minh vdi véan toc deu
trong khi tdm hinh vuéng chuyén déng tron trén man hinh véi van tée
déu.

3. V& mot hinh vudng dic quay quanh tdm céa minh véi van téc déu
trong khi tdm hinh vudng chuyén dong theo hinh elip trén man hinh.

4, Lap chuong trinh vé dm‘mg xodn 8c:
X = rcost
y = rsint

vé’ir=%,0<t<~2k1t.

5. Lap chuong trinh v& hinh béng hoa:
x = (A-B)cost - Dcosu
¥ = (A-B)sint - Dsinu
véi: D <B <A 143 s6 ty nhién cho truée,

=___B___, 0<t<2nm, u= %.
UCLN(A,B) _
6. Cho trude (x, y1), (X, yz) 1 toa do cia 2 diém A va B. Hay dung
hinh vuéng ABCD. -

7. V& trén man hinh mét doan thing ty quay quanh diém giita ¢6 dinh
clia minh,

8. Hay hién thj mét sé diém chuyén déng xi€n trén man hinh véi van tdc
khéc nhau.

9. Hay hién thj mét sd dlem chuyen ddng xién trén man hinh véi van téc
khéc nhau, khi gip canh man hinh s& phan xa lai.

10 Danh sich cén b$ cua co quan chira trong file ban ghi f, dir lidu vé

mo: can by dugc chira trong mot ban ghi gdm 4 trudmg mang théng tin
ve.

¢ Ho dém: mt xau 25 ki tyr.

56



%o
Eé‘f

o Tén: mét xau 10 ki tur.

o S dién thoai: mot sb nguyén 7 chir sd.

e Dia chi: mdt xau 40 ki tur.
Hay 1ap chuong trinh tim s6 dién thoai va dia chi cia nhitng cén b c6
tén cho trirde

11, Cho trucc n s thuce dtromg Tiy F..., Iy 12 ban kinh cia n hinh trdn
tim & géc toa 6 va m diém (X, y1), (X5, Y2), - (X Vo). Hay VE cac
hinh d4 cho va dém sb diém ndm trong mai hinh tron

12, Cho mét file ban ghi danh sach va mét file chi myc twong fng, Hay
kiém tra trong danh sach xem c6 mét ngudi ¢6 ho tén cho trude hay
khong. Yéu cau phai dung thudt toan tim kiém nhj phan véi su trg giup
cua file chi muc (xem P20615, P20616).

13. Cho hai file: f 1a file kiém ké chira théng tin vé hang tén kho gdm:
Tén hang, Sb lrong ton kho; g 14 file hoa dom gbm: Tén hang, Sé lugng
nhap, $4 lugng xuat. Hay duya vao file g dé cap nhat file .

14 Trong mdt cude glao Iy trong mét nhém 7 ban, méi ban c6 trao ddi
sb dién thoai voi mot s6 ban khéc, cu thé:
e A trao d6i sb dién thoai véi B va C
B trao ddi sd dién thoai v&i A va C
C trao d6i s6 dién thoai véi A, Bva F
D trao déi s6 dién thoai v6i Eva G
E trao d6i sb dién thoai v6i D va F
F trao ddi sb dién thoai v6i C, E, va G
G trao d6i sb dién thoai v&i D va F.
Ban hay v& dd thi mé ta quan hé dé.
Ban hay [4p ma tran ké cua dd thi da vé.
Ban hay 1ap danh sach ké cia d6 thj di vé.
Ban B mudn nhin mét tin cho ban G thi phai nhin qua ban nao?
Ban hay ding chirong trinh 1ap & bai P20415 dé tim mét cach
nhén tin tr B dén G.

D_s')o“.m.......

15. Tir mét dd thj co huéng gom n dinh cé thé lap hai ma trén nhj _phén
cép n: Ma trdn k& va ma trén lién théng. Phin tir ay ctia ma trin ké A =
(a.J) bang 1 khi va chi khi c6 mét cung di tir diém i tGi dlem_j Phan tir by;
cua ma tran lién thong B = (b.J) bing 1 khi va chi khi c6 mét dudmg di dl
tir diém i téi diém j. Vi du véi dd thi sau;
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thi ma tran ké va ma tréin lién thong sé la:
001000 001 111
000100 000100
600110 00011 11
000000 000000
0001 01 000131 0
000000 000000

Cho trudc ma'trin ké. Hay lap cerO'ng trinh tao ma trin lién thong. Dir

liéu nhap vao tir tép IN.DAT va két qua dua ra tep OUT.DAT co cung
khuén dang.

16. Hay md ta ma trin ké cla cac do thi sau:

i TRy OO0



Bai 12. Bai toan duyét. Thuét toan quay lui -

Bai tap

1. Dé ligt ké tat ca céc ddy nhi phin do dai n ta 6 thé fam theo cach sau:

Budce 1.

Tao mang b d6 dai n nhu mét ngan xép dé chira | day

nhj phan. D3t i:=1 (xét phan tir du tién).

Budce 2. 2

Lan lwot cho b[i] cac gid tri tir 0 t&i 1 (dung vong For).

V&i mbi gia tri clia b[i]:

s Néui<n thi ting i 18n | don vi (xét phén tir tiép theo) va quay
lai bude 2.

o Néui=nthiindayb.
Vidu véin = 3 thi ta phai thuc hién 1an luot nhir sau:

Thir tyy i b Chi thich
] 1 | oss
2 2 |oo#:

3 3 1000 |Inkétqua

4 3 1001 |inkétqua
5 2 | 01# | TangjgvongForthir2 -
6 3 [010 | inkétqua
7 3 [011 | Inkétqua
8 | TH# Téang | & vong For thir |
9 2 | 10#
10 31100 {Inkétqua
1 3 1101 | Inkétqua
12 2 [ 11# | Tangj & vong For thi 2
13 3 [110 | Inkétqua
14 I 111 In két qua

Chuaong trinh ligt ké 4t ca cac day nhj phan dé dai n theo cach trén ¢o
thé viét bing ki thuat dé qui nhu sau:

Program P21201; {quay lui: liet ke day nhi phan}
Uses Cit;
Var i.n: Integer;
b:array{1..100] of 0..1:
Procedure Inketqua;
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Var i: integer;
Begin
For i:=1 to n do write(b[i]:3);
Writeln;
End;
Procedure Thu(i: integer);
Var j: integer;
Begin
Forj:=0to 1 do
begin
bLil:=j;
if i=n then Inketqua else Thu(i+1);
end;
End;
BEGIN
Write{'Nhap n: '}; Readln(n);
Thu(1);
Readln;
END.
Ban hiy chay thir chuong trinh,

Trong cdc bai tgp tie 2 c‘fen 13, cac so m va n dugc nhdp tir ban phim, két
qua dua ra text file, moi dong mét 16 hop (tdp hop).

2. Cho 5 chir s6 khac nhau: 1, 2, 3, 4, 5 va sé tw nhién n < 7. Ban héy 13p
chtrcmg trinh s dung ki thuit de qu1 nhu bai trén ligt ké tit c& cdc sb
khac nhau c6 n chir s 1ap nén tir cac chit s di cho.

3. Cho 5 chit s6 khac nhau: 0, 1,2,3,4va sé tr nhién n. Ban hay lép
chuong trinh ligt ké tit ca cic s6 khac nhau cé n chit sé 13p nén tir cac
chir 56 da cho. ‘

4. Bang chir cai c6 9 chif cai khac nhau: a, b, ¢, d, ¢, f, g, h i. M&i "t
gdm 3 chir cai, trong do cé it nhét 1 nguyén am. Ban hdy lap chuong

trinh 1iét ké va dém tat ca cic "tir” khac nhau 1ap nén tir bang chir cai da _

cho.

5. Bang chir c4i ¢é 9 chit cai khdc nhau: a, b, c, d, e, f, g h, i. M&i "tir"
gdm tir 2 dén 4 chit c4i, trong dé cé it nhdt 1 nguyén 4m. Ban hdy lap
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chuong trinh liét ké va dém tat ca cc "tir" khac nhau Iap nén tir bang

chir cai d3 cho.

6. Dé liét ké tit ca cac hoan vichansd 1,2, ...,

sau;

n ta ¢4 thé lam theo cach

Budc 1. Tao mang b dd dai n nhu mot ngin xép dé chira | hoan
vi. Dt ir=1 (xét phin tir du tién).
Buée 2. Lin lugt cho bfi] céc gratritr 1 tGin (ding vong For)
ma khong tring v&i cde gid tri dd dung tir b[1] dén b[i-1]. Vi
mdi gia tri cua bji]:
. Neu i <n thi tng i 1&n 1 don vi (xét phin tir
t:ep theo) va quay lai bude 2.

e Néui=nthiin dayb.
Vidu véin =3 thi ta phai thuc hién lan lurot nhu sau:

Thirtw | i Ib Ch thich
] 1| 1##
2 2 1124
3 3 1123 | Inkétqua
4 2 [ 13# | Téngj & vong For thir 2
5 3 1132 | Inkétqua _
6 1 | 2## | Tangj & vong For thir 1
7 2 214
8 3 1213 |Inkétqua
9 2 | 234 _
10 3 [231 | Inkétqua
i1 1 | 3#% | Tangj & vong For thir |
12 20 | 31#
13 3 1312 |Inkétqua
14 2 | 32# | Tangj & vong For thir 2
15 3 [321 {Inkétqua

Chuong trinh liét ké tht ca cac hoan vichansb 1,2, .
c6 thé viét bang ki thuat dé qui nhur sau:
Program P21208; {quay lu| liet ke hoan vi}

Uses Crt;

Var n: byte,

, I theo cach trén
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b: array[1..100] of byte;

Procedure Result;

Var i: byte;

Begin
Fori:=Iton do wnte(b[ 1:3)
Writeln;

End;

Function Trung(ij:byte): boolean;
Var k: byte;
Begin
trung:=false;
For ki=1 to i-1 do if b[k]=j then trung:=true;
End:

Procedure Try(i: integer);
Var j: byte; .
Begin
Forj:==1ton do
if not trung(i,j} then
begin
bfi]:=j:
tf i=n then Result else Try(i+1);
end,;
End:

BEGIN
Write("Nhap n: ') ReadIn(n);
Try(1);
Readln;
END.
Ban hay chay thir chuong trinh va so sanh voi bai 1,

7. Ban hay cai tlen chuong trinh bai 6 de ligt ké 141 ca cac hoan vi cha
cac to hop m sd tirnse 1.2, ....n Céc sé n.m nhap tir ban phim.
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8. Ban hay cai tién chuong trinh trén dé liét ké tat ca cac tb hgp m 55 tir
nsé 1.2, ... n Cacsdn m nhap tir ban phim.

9. Cho true mét tép hop gdm n sé nguyén nhap tir ban phim. Ban hay
fap chuong trinh 1iét ké tat ca cac tdp hop con ciia tap da cho.

10. Cho trudre mot day gém n sé nguyén nhap tir ban phim. Ban hay lap
chuong trinh liét ké tat ca cac day con cua ddy di cho.

11. Ban hay dung chuong trinh di lap & bai trén dé tim déy con don diéu
tang dai nhét clia day da cho.

12. Bai toan "Thap Ha Noi”

Cho 3 coc va n dia (Iéng vao coc) dat & coc s6 1 va theo thir tur to dudi
nho trén (xem hinh v&).

yd

Hiy chuyén n dia d6 sang coc s& 3 sao cho thir ty van duge bao toan.
Buoc sir dung coc s6 2 lam trung gian va thoa man yéu cau khi chuyén
thi chi cho phép dia bé dit trén dia to. Mdi lan duoge chuyen mot dia.
Hay lap chuong trinh mé ta qua trinh chuyén déi do. So n nh.';lp tr ban
phim.

Coc 1 Coc2 Coc3

13. Trong bai toan "Thap Ha NGi". goi H, 12 s6 lan phai chuyén dia dé
thue hién dugc yéu cau bai toan. Hay ching minh cong thirc dé qui sau:
H,=2H,,; +1 v&i moi n>1.

TrdésuvraH,=2"-1.

14. Bai toan "8 hau"; Hay sap Aep 8 con hau trén ban c&r vua 8 X 8 sao
cho khong con hiu nao khéng ché con nao. Hay liét ké it ca cac cac)
xép nhy vay.
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Bai toan "8 hdu"” sir dung thuit todn quay lui dé duyét toan bd cac
phuong an xép hiu chip nhén dwgc. Tai day ching t6i m6 ta 3 cich cai
dat cua bai toan nay.
Cai dat 1:
Lot giai coa bai toan la mang colfi] véi i =1..8 chi ra vi tri hang cda con
hau ndm trén cot i.
Mé phong thuit toan:

i=1

col[i]=1

Whilei>=1do

While col[i] <=8 do col[i]=col[i]+!

{kiém tra diéu kién col[i] ciia bii toan}

Forj=1toi-1do

If vi tri haw (i,col[i]) bt hdu (j,col[j}) kiém soét thi

Tam thoi khong thanh cong.

Kiém tra cft tiép theo

EndIf

EndFor _

{Néu tam thoi thanh cbng}

Ifi<8§

col[i+1]=0

i=itl

Else

In két qua col[i}

EndIf

EndWhile

{quay lui}

i=i-1

EndWhile
Cai dat 2:
Lot giai cha bai todn 13 mang colfi] voi i=1..8 chi ra vi tri hang cia con
hau nam trén cot i. Mang Lib[k,j]} mé ta cac gia tri cho phép thit j cha
con hiu trén cft k. Gia tri Lib[k,j]=0 ¢6 nghia 12 j 1a vi tri cho phép caa
hau trén ¢dt k. Truong hop Libk,j]= =i >0 ¢0 nghia j 1a vi tri khong cho

phép cta hau trén ¢ot k va i 1a chi s6 cia con hau déu tién can trd didu
dé.

M& phong thuét toan:
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{Ban du tit ca cic 6 ddu tir do}
For u:=1 to 8 do For v:=1 to 8§ do Lib{u,v]=0
i=1
col[i]=1
While i >=1 do
While col[i] <= 8 do
Gia sir col[i] - phan tir d4u tién sao cho lib[i,col[i]] =
Gan col[i] = gia tri ¢ dau tién tir lib[i,], nguoc lai gan
col[i]=9
j=col[1]
lib[i,j] =1
For k:=i+1 to 8 do
Forl:=1to 8 do
If lib[k,1] = 0 thi
If hau tai (k,1) bi de doa bdi (i,j) thi dat llb[k I]=
EndIf
EndIf
EndFor
EndFor
If i <8 thi i=i+1
Else In két qua col{i]
EndIf
EndWhile
{X4c djnh lai cac & tyr do}
For k:=i+1 to 8 do
Forl:=1to 8 do
If Lib[k,I} = i then Lib[k,I] =0
* EndIf

EndFor
EndFor
{Quay lui}
Lib{i.col[i]}=i-1
i=i-1
EndWhile

Cai a4t 3:

M5 phdng thuit toan:
n=0 {S& cac vi tri di chon}
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m=0 {S hau da xép}

Fori=1to 8do

Forj:=1to 8 do

col[i} =0

Lib[i,j]=0

EndFor

EndFor

i=1

While i >=§ {Chon hang moi}

Gia st ii - chi s cia hang chira it 0 nhit
nz(ii) sb cac 0 trén hang ii

If nz(ii) >=1

If nz(ii) > 1 then i=i+1 EndIf

ch[i] =i

EndIf

m=m+1 {dat thém mdt hdu nira}

col[ii] = sé 0 dau tién cha cac 6 ty do Libfii,j]

Lib[iicol[ii]] = |

Fork:=i+1 to 8 do

If col[k]=0 then
Forl:=1 to 8 do

If Lib{k,I]=0 then

If & (k,1) bi hau (i,j) uy hiép then
Lib{k,1]=i

Endlf

Endif

EndFor

EndIf

EndFor

If m=8 then

In két qua col{i]

Két thic chuong trinh
Else

{Quay lui}

For k:=i+1 to 8 do

If Col[k]=0 then
Forl:=1to 8 do



P
Tp.‘

If Lib[k,i]=i then le[k,l] =0 EndIf

EndFor

EndIf

EndFor

Lib[i,col[i]]=i-1

i=i-1

EndIf

_ EndWhile

Hay viét cac chuong trinh mo ta cac cach cai dat trén va so sanh tde do
cua cac cai dit nay.

15. Bai toan xep ba 16": Cé n vat véi khéi lwomg va gid tri da biét. Hay
chon cic vat dé xép vao ba 16 voi dleu kién téng khoi Iuong dugce xep
khong vugt qua mét s6 cho truée, con tong gia tri dat duge 1a |ém nhat.

Hay lap chuong trinh dé giai bai toan trén.

Dir liéu dugce cho trong mét text file véi qui cach nhu sau:

- Dong dau tién 1 s6 n va s6 chi khéi lugng gidi han cia ba 16.

- n dong tiép theo, mbi dong c6 2 sb twong ung 12 khdi lwong va gié tri
cla vét.

Két qua dua ra man hinh.

16. Hay lap chuong trinh d& xép 8 con turgng 1€n ban c& tudng sao cho
moi 6 trén ban ¢ bi ding mt con tugng kiém soat. Két qua thé hién
trén man hinh. -

17. Ma trgn Latinh. Ma tran vudng N x N dugce goi la ma trén Latinh
néu mdi hang va mdi c6t cia ma tran déu lap thanh mdt hodn vi cua |,
2 LN :

a. Hay viét chuong trinh tao ra ma tran Latinh béc 5.

b. Hay viét chuong trinh in ra tit ca cac ma tran Latinh béc 5.

18. Hay viét chuovng trinh xep 5 con hdu trén ban c& vua 8 x 8 sao cho
cac con hdu ndy khéng ché toan bé cac & clia ban cd. Ket qua thé hién
trén man hinh. :

19. Mé cung dugc cho béi mang A= (au) kich thude M x N. Biét a; = 0
néu vi tri (i) 1 tr do, va a;= 1 néu vi tri (i,j) la dong kin. Tir vi tri ban
dau 12 mét diém ty do ¢ thé dich chuyen sang diém tu do & bén canh.
Néu ra duge diém bén ngoai thi ta ndi 1a co thé thoat khoi mé cung. Ban
hay lap chu‘cmg trinh kiém tra xem tir mét diém tr do cho trude b thé
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thoat ra khoi mé cung hay khéng. Trong trurdmg hop ¢6 thé hay chi ra
con dudng thoat khoi mé cung d6. Dir liéu nhép tir t¢p INPUT.TXT ¢6
dang: dong déau tién ghi hai s6 m, n, m dong tiép theo mbi dong n s 0
hodc 1 12 dit liéu clia mé cung. Vi tri ban ddu nhép tir ban phim. Két qua
dat trong file Output.out.

- 20. Bai toan "Nguoi Gac rimg".
. Mot ngudi Gac rimg ¢ nhiém vu kiém tra N khu vyc (duge danh sb tir
1 dén N). Thési gian di tir dia dlem i denj 1a C; (cha y c6 thé Cy = Cp).
Hang ngay, nguéi Gic rimg can xuit phat tir mét dja diém (chano han
1), di qua tét ca cac khu vuce va quay trd ve vi tri xuat phat.
Bai toan yéu cau chi ra mot cach di ca ngudi Gac rimg sao cho tong
thoi gian di 1a nhé nhit.

Ma tran dir liéu ban diu (C;; ) duge dua vao tir tép INPUT.DAT. Két
qua thé hién trén man hinh.
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Bai 13. Duwong di Euler

'  Cau héiva bal tap

1. Dudng di Euler cla mot dd thi [a duong di qua mdi canh ctia db thi
ding mdt lan. Ban hiy giai thich vi sao trong cac dé thi sau:

a><'b b a b
= d - d e c [}
1. 2. 3.

cac dudmg di: a, b, c. d, a trong d6 thi 1: abcdebdactrongd6
thi 2, la cac duong di Euler, con cac duong di: a, b, ¢, d trong do thi 1;
b, a, ¢, d, € b, d, a, ¢, b trong db thj 2; abcdactmngdothﬁ

khong phai la cac duong di Euler. '

2. M{t dudng di Euler khép kin (co dinh ddu triing véi dinh cubi) goi la
moét chu trinh Euler. Vi du nhw duo‘ng dia, b, c, d, a trong d6 thi & bai 1,
Dinh li Euler

Mot dé thi vé Jweong lién thong ¢6 chu trinh Euler khi va chi khi moi
dinh cua nd déu c6 bdc chin, tic 1a {6ng 56 canh xudt phdt tic méi dinkh
1a 56 chén.

Hay kiém tra xem trong 3 dd thi & hinh trén, dd thi ndo ¢é chu trinh
Euler.

3. Mt bac dua thu cho mot khu phé ¢6 so d6 nhur sau:

A B [
D B d
] H P

Hang ngay, xuat phat tir nha buu dién (P). bac phal di qua mdi pho it nhat
mét lan. Ban hdy tim cho bac mét con dudng di tiét kiém thoi gian nhét.

4. Chimg minh dinh ly EULER duge phit biéu trong bai 2.
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5. Mot dé thi khong c6 chu trinh Euler van ¢ the c6 dudng di Euler nher
dd thi 2 bai 1. Ban hdy phat biéu mét tiéu chudn tuong tu dinh ti Euler
dé nhan dang mét db thi c¢é dudmg di Euler.

6. Bé tim mét chu trinh Euler ta c6 thé 1am nhur sau:

* Tao mdt méng CE dé ghi dudng di va mét ngin xep Stack dé xép
céc dinh ta s& xét. Xép vao dé mét dinh tuy ¥ u coa dé thi, tirc 1 ta
s& xét u dau tién.

* Xét dinh trén cling cia ngin xép, gia sir dé 1a dinh v:
= Néu v Ia dinh ¢4 1dp thi iy v khdi ngén xép, dua vio CE.

= Néu v lién théng véi dinh x thi ta xép x vao ngin xép,sau do
xoa bé canh (v,x).

* Quay lai bude trén cho 16 khi ngan xép réng thi dimg.
Két qua duong di duge chia trong CE theo thir ty nguge Ial

Vidu

Voi db thi:
a 4 b
3
3 7
1 2 &
[ 9 10
f cC d e

ta s€ thyuc hién cac bude véi két qua nhu sau:

Bude | Stack CE Canh cén lai

1 f 1.2,3.4,5,6,7.8,9,
: 10

2 f,a 2,3,4,5,6,7,8,9,10
3 fa,c 3.4,5,6,7.8,9.10
4 facf ' 3.4,5,6,7.9,10
5 fac f 3.4,5,6,7.9.10
6 f,a,c.b f 3.4.6,79.10
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7 facbd f 3,4,79,10
8 f,a,c,b.d.c f 3,4,7,10

9 ‘f,a,c,b,d f,¢ 3,4,7,10
10 fa,c,bde fc 3.4,7

11 fac,b,deb f,c 3.4

12 f,a,c,b,d.e,b,a fc - 3

13 fa,cbdebad |fic

14 fa,cbdeb,a fcd

15 fa,c,bd.eb feda

16 f,a,c.b,d.e fc.d.ab

17 fa.cbd fc,dab.e

18 fa,c.b fc,d,ab,ed

19 fa.c fc,d,abedb

20 fa fcd,abedb
.

21 f fcdabedb
,C,a

22 fc,d,abedb
;6,3 f

Két qua cudi cung ta duge chu trinh Euler fa,c,bd.eb,a,d.c.f.
Theo cach tuong ty nhu trén, hiy tim mdt chu trinh Euler cho d6 thi sau:

7. Lap chuong trinh thé hién thuét toan tim chu trinh Euler cho & bai
trén. Pau vao cia chuong trinh 13 mét text file chira ma trin ké cna doé
thi. Chuong trinh phai kiém tra xem dd thi ¢é chu trinh Euler hay
khéng; néu ¢é thi méi tim mét chu trinh.

8. Ban hiy tim mét dudng di Euler cho dd thi sau:
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A B c
D B F
G H P

9. Mot d6 thi khéng c6 chu trinh Euler vin cé thé c6 dudmg di Euler.
Khi dé do thi c6 ding 2 dinh c6 bic I¢, titc 1a tng sé canh xuét phét tir
m&i dinh d6 1a sb le. Mt dudng di Euler phai xut phat tir mét trong 2
dinh d6 va két thic & dinh kia. Ban hay lp chuong trinh thé hién thuat
todn tim duong di Euler gidng thuat toan cho & hai bai trén. Diu vio ciia
chuong trinh 14 mét text file chira ma trin ké cia dé thi. Chuong trinh
phai kiém tra xem dé thi <6 dudng di Euler hay khéng; néu cé thi méi
tim mét dudng di Euler. :

" 10. Hay chirg minh Dinh Iy EULER téng quat: '
Do thi lién thing G c6 duong di EULER khi va chi khi G c6 nhidu nhét
1a 2 dinh ¢6 bac 6.

1. D& liét ké tit ca céc duomg di Euler cita mét db thi n dinh, m canh, ta
c6 thé ding ky thuat dé qui nhur sau: _

Budc 1. Tao mang b d6 dai m+1 nhu mét ngin xép dé chira 1
dudmg di. Dat b[0]:=1 va i:=1 (xét dinh th{ 1 cua dudng di).
Buoe 2. Lan ot cho b[i] céc gia tri 1a cac dinh ké v4i b[i-1] ma
canh (b[i-1], b[i]) khong triing v&i cac canh da diing tir b[0] dén
bi-1). V&i mbi gia tri cia b[i}:

o Néui<mthitingilén | don vi (xét dinh tiép theo) va quay lai
bude 2. '

e Néui=m thiindayb.

Ban hay lap chuong trinh liét ké tit ca cac duong di Euler ciia mot d6 thi.

12. P thj K,
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D6 thi K, la db thj ddy dii bao gdm n dinh, trong d6 hai dinh bét ky déu
dugce ndi véi nhau.
Hinh v& sau md ta cdc 46 thi K,, K;, Ky, Ks, Ks

~ AN

a. Tim diéu ki¢n dé K, c6 dudmg di EULER.
b. Tim diéu ki¢én 88 K, c6 chu trinh EULER.

c. Trong cac tru'(mg hgp c6 thé, hay chi ra mdt chu trinh hodc dudmg di
EULER cua db thi nay.

13. Pb thi C,

C, la 43 thi bao gdm n dinh vy, v, ..., v, v&i n canh sau:
(Vla VZ), (VZ, V3)s N (Vn-la Vn)s (Vn, vl)-

Hinh vé& sau md ta céc dd thi Cs, Cy, Cs, Cs:

/\ﬁQQ

a. Tim diéu kién 88 C, cé dudmng di EULER.
b. Tim diéu kién d& C, c6 chu trinh EULER.

c. Trong céc tm(mg hop ¢6 thé, hay chi ra mét chu trinh holic duomg di
EULER cuia dé th nay.

14. P thi K,

Db thi Knm bao gom 2 nhdém dinh, nhom thir nhat cé n dinh, nhém thi
hai ¢6 m dinh. Moi dinh cita nhém thir nhat déu két ndi véi moi dinh ciia
nhém thir hai, ngoai ra khéng c6 bt cir loai két ndi nao khac.

Hinh v& sau mé ta cc dd thj Ky, Ks3 va Kj s:
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a. Tim diéu kién dé K, , ¢ duong di EULER.

b. Tim diéu kién dé K, , ¢4 chu trinh EULER.

c. Trong cac trudng hop c6 thé, hiy chi ra mét chu trinh hodc dudng di
EULER ciia d6 thi nay.

15. P thi W,

Pé thi W, bao gém C, cong thém médt dinh 13 "tAm”. dinh nay ¢o két
ndi véi tit ca cac dinh con lai.

Hinh vé& sau mé ta cac db thj Wi, Wy, Ws, W

a. Tim diéu kién dé W, c6 dudng di EULER.

b. Tim diéu kién dé W, ¢6 chu trinh EULER.

¢. Trong cac trudng hop 6 thé, hiy chi ra mbt chu trinh hoic dudng di
EULER cua do thi nay.

16. Db thi Q, (n- Cube): _

D4 thi Q, 1a d6 thi ¢é céc dinh mé ta 2" xau nhj phan (bit) d6 dai n.

Hai dinh 1 ké (va cé két ndi) khi va chi khi bidu dién nhj phan cia
chiing chi khac nhau déng mét bit.

Hinh v& sau mé ta cac d6 thi Q. > va Qg
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a. Tim diéu kién dé Q, c6 dudmg di EULER.
b. Tim diéu kién dé Q, ¢6 chu trinh EULER.

c. Trong cac trudong hop c6 thé, hdy chi ra mt chu trinh hodc duong di
EULER cua do thi nay.
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Bai 14. Chu trinh Hamilton
Cau hdi va bai tip

1. Ducdng di Hamilton ciia mét dd thi 13 mét dudmg di qua méi dinh clia
d6 thi diing mét [3n. Ban hay giai thich vi sao trong cac do thi sau:

3 b a b a b
c d c ood e c od
1. 2. 3.

thi cac dudng di: a, b, ¢, d trong d thi 1;a,b, ¢, d, e trong db thi 2, 1a
dudng di Hamilton, con céc dudng di: a, b ctrongddthil; b,a ¢, d, e,
b, d, a, c, b trong dd thi 2; a, b, ¢, d, a, ¢ trong dd thi 3 khéng phai la
duémg di Hamilton.

2. Mét chu trinh. (tuc dudmng di khep kin) bét dau tir _mot dinh nio do,
qua mbi dinh ctia dd thi ding mét lan rdi quay trd vé dinh ban déu thi

dugc goi 1a mét chu trink Hamilton. Ban hiy kiém tra xem trong 3 db :

thi & hinh trén, d6 thi ndo ¢6 chu trinh Hamilton.

3. Dé liét ké tit ca cac chu trinh Hamilton ciia mét d5 thi n dinh, ta ¢6
thé lam nhu sau: _ ‘

Buée 1. Tao mang b d6 dai n+1 nhu mét ngin xép dé chira 1
dudng di. Dt b[0]:=I va i:=1 (xét dinh thir 1 cia chu trinh).

"Budc 2. Lan luot cho bfi] cac gia tri tr 1 tdi n (ddng vong For)
1a cac dinh ké vdi b[l—l] ma khong tring vé6i cdc dinh da di qua tir b[0]
dén bli-1]. Vé&i moi gia tri cua bfi]:
« Néui<nthitingilén | don vi (xét dinh tiép theo) va quay lai budc 2.
» Néui=nvab[i]=b[0] thiin day b.
Hay lap churong trinh liét ké tat ca cac chu trinh Hamilton ciia mét & thi.

4. Hay ching minh dinh Iy Hamilton sau day:

D6 thi lién thong G véi 56 dinh n>2 c6 chu trinh Hamilton khi moi dmh
ctia n6 déu c6 bac khong nho hom n/2.
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5. Ban hay lap chuong trmh liét ké tit ca cac dudng di Hamilton cia
mot db thi.

6. Do thi K,

D4 thi K, 13 do thi diy du bao gdm n dinh, trong 36 hai dinh bt ky déu
duoc ndi vai nhau.

Hinh v& sau mé ta cac db thi Ky, K3, Ky, Ks, K¢

~ ARE @

Ching minh ring d3 thi K, ¢ chu trinh Hamilton v&i mei n > 2.

7. Db thi Q, (n - Cube)
Db thj Q, 1a 46 thj ¢4 cac dinh mé ta 2" x4u nhj phan (bit) 40 dai n.

Hai dinh 13 k& (va c6 két ni) khi va chi khi biéu dién nhj phin cia
ching chi khac¢ nhau ding mot bit.

Hinh v& sau mé ta cac 46 thi Qy, Q; va Q:

110
011
0

Chimg minh r?mg dd thi Q. ludn ¢o chu trinh Hamilton vé&i moin > 1.

8. PéthiK,

Pd thi K, w bao gom 2 nhém dinh, nhém thir nhét co n dinh, nhém thir
hai ¢6 m dinh. Moi dinh cia nhém thir nhat déu két ndi voi mgoi dinh cta
nhém thir hai, ngoai ra khéng c6 bét cir loai két ndi nao khic.
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" Hinh v& sau mé ta cac do thi K; 3, Ki3vaK; s

a. Tim diéu kién dé K,, ., c6 dudng di Hamilton.
b. Tim diéu kién dé K, , ¢é chu trinh Hamilton.

¢. Trong cac truomg hop c6 thé, hay chi ra mét chu trinh hoiic dudng di
Hamilton ciia d6 thi nay.

9. Pd thi W,

pé thi W, bao gbm C, cong thém mot dinh 13 "tam", dinh nay c6 két ndi
véi tat ca cac dinh con lal

Hinh v& sau mé ta cac 36 thi W;, Wy, W, W

A X & &

a. Tim diéu kién dé W, ¢6 dudmg di Hamilton.

b. Tim diéu kién dé W, ¢6 chu trinh Hamilton.

c. Trong cac trudng hop c6 thé, haly chi ra mdt chu trinh hodc duong di
Hamilton cila dd thi nay.

10. Mot do thi G dugc g0| 14 kép néu tap cac dinh V cuia db thi cé thé
tach thanh hai tp con roi nhau V = V| + V, sa0 cho moi canh cia dé thi
déu két ndi mot dinh nao dé cua V) v&i mét dinh ciia V), hay néi cach
khac khéng c6 canh ndo coa dd thi nam hoan toan trong V, hodic V,. Vi
du d6 thi K, 12 mot db thi kép. Chirng minh rang mét d6 thi kép véi sb
dinh 1€ s& khong ¢6 chu trinh Hamilton.

11. Xét chuyén dong ctia con ma trén ban c& vua kich thude nxm. Véi
dinh 1a c4c 6 ciia ban cd, chuyén déng hop ly ciia con mi 4 canh, ta sé
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ta0 ra mét d6 thi hoan chinh véi nm dinh. Hiy mé phong db thi cha
chuyén déng ctia con mi trén ban c& 3x3.

12. Tuong tu bai trén, hiy mé phong dé thi cta chuyén dong con ma
trén ban cd 3x4,

13. Ching minh ring do thj mé phéng chuyén dong ciia con mi trén ban
& nxm 1a 3 thi kép. ‘

14. V&i n, m 1a 1é, chimg minh ring trén ban c& nxm khéng ton tar mot
dudng di khép kin cita con ma sao cho mdi 6 di qua diing mot 1an.

Trong cdc bai sau, dir liéu vao dwoc nhép tir ban phim, kér qua thé hién
trén man hinh,

15. Ban hdy ldp chuong trinh tim mot dudng di kheép kin coa con mi
trén ban c& 8x8 sao cho mbi & dugc di qua ding 1 lin.

16. Ban hay ldp chuong trinh liét ké tat ca cac duong di cia mét con ma
trén ban c& 8x8 sao cho moi 6 duge di qua dang 1 1an.

17. Trén mét luéi NxN 6 vudng, Kanguru ¢6 thé buée nhur sau: (x, y) &
(x+1, y-1) hodc (x, y) § (x-5, y+7) nhung khong duoc ra khéi lugi. Hay
xac dinh xem tir nhitng diém ban diu nao Kanguru ¢é thé di dén duroc
tat ca cac 6 khac ctia lu6i, mdi & chi duoc di qua mot In, :

18. Cho hinh 14p phuong, mbi mit cia né dirge danh sé bing mét s tur
nhién nao d6 (ky hiéu 14 ay, a,, ..., ay). Ta xét mot dudng di khép kin,
xudt phat tir mdt mat nao d6, di qua tht ci 6 mat va trd vé chd cii,

Qui téc di [a chi ¢6 quyén vuet qua | canh dé sang mat bén canh. M&i
duong di khép kin nhu vy trong tng véi mot thir tu céce sé cla mit da
danh dau: Bisbygbishy b b, b

sdYes "

- 5]
¢ Tim mét dudng di khép kin lam cyre tiéu héa ham giatri: Z ib
il

*  Tim mét duong di dé cyc dai héa ham gié trj trén.

19. Co thé xép tat ca 28 quan démind thank mdt diy dugc hay khéng?
N€u duoc, hdy chi ra mét cach xép.

20. Gia sir da c6 mot quan d6mind trén mat ban. Hay lap chuong trinh
x€p cac quan démind tuan tu vé hai phia sao cho sé quan démind con Jai
trén tay cé so diém bé nhat.
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Bai 15. Cac bai toan trén do thi
Ciu héi va bai tip
1. D4 thi dugc goi 1a "don lign” néu c6 thé duge vé lai bing bt chi theo
mot nét, nghia 13 khong nhic bit va khong c6 canh nio duge v bang 2 nét.

Khang dinh sau coi nhur da blet D6 thi la "dom lién"” khi va chi khi sé
cdc dink ma tir d6 xudt phat 56 1é canh, khéng lém hom 2. '

Cho trwéc ma tran ké caa mét db thi.

e Xac dinh xem d5 thi ¢6 1a "don lién"” hay khong.
s Néu dd thi 13 "don lién" thi hady chi ra mdt cach v& mot nét cho
d6 thi do.

2. Hay chitng minh dinh Iy v& db thi don lién duge mé ta trong bai trén.
3. Hay v& hinh sau bing mdt nét.

4. Bai toan thanh phd ¢ Konigberg ndi tiéng thé ky 18.

Thanh phé c6 Konigberg duge chia thanh 4 khu vuc A, B CD borl 7
cai cau hur hinh vé. C6 hay khong duong di dé di qua tt ca 7 chiée céu
trén, mdi cau chi duge di qua ding mot lan.
Ban hay gitp ngudi thanh phé b giai quyét bai toan trén..
5. Trong trd choi Lines, nguoi ta dit trén bang vudng 8x8 6 vudng mét
'sb hon bi, m3i hon bi chiém .mét 6 vudng. Mudn chuyén mét hon b tir 6
s dén 6 t phai giai 3 bai toén:
a. Trong 6 s c6 hon bi ndo hay khéng va & t ¢6 con trong khéng?
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b. C6 dudmg di, tirc 1a mét day 6 trdng nim ké nhau (chung canh),
tir s dén t hay khong?
c. Néu cé thi dudmg di nao 12 ngin nhat?-
Biét trang thai cia bang dugce chira trong mdt mang nhj phan A klch
thudce 8%8 cho trude, sé 0 biéu thi mét 6 tréng, sé 1 biéu thj mét hon bi.
Ban hay 13p chuong trinh chuyén mét hon bi tir s dén 6 t vdi s va t
nhép tir ban phim.

6. Cho d& thj v6 hudng G véi ma tran k& A. Cho truge 2 dinh i, j ciha ma
trdn. Ta n6i mot dudng di tir i dén j co 46 dai k neu dudng di ndy phai di
qua ding k canh khac nhau cia G. Goi B = A*. Chimg minh rang phan
tlr by ciia ma tran B chinh bang sé cac duong di khac nhau dd dai k tir i
dén j caa b thi G.

7. Cho mét ludi 6 vudng kich thudce mxn (m, n nhap tr ban phim). Lép
chuong trinh tinh s6 cac dudng di ngan nhit tir A dén B va chi di trén
cac canh cua ludi. Két qua thé hién trén man hinh.

B

A

~ 8. D4 thi sau c6 hay khéng mot dudng di (chu trinh) Euler, Hamilton?
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9. Bai toan "Tim dudng di": C6 n thanh phd duge dénh sb thi tur
[, 2, ..., n. Giifa hai thanh phé bat ki c6 thé c6 mét dudng di truc tiép
(khong qua thanh ph khéc) hodic khong cé. Cho trude ma trén doi ximg

= (a;) chira dif li¢u ve cic dudmg di truc tlep, trong d6 3 1a dé dai

duong di tryc tiép tur thanh phé i dén thanh pho j (a; = 0 néu giira hai

thanh phé khong c6 dudng di tryc taep) Hay lap chuong trinh tim 46 dai
cta dudng di ngin nhat tir thanh phé 1 dén thanh phé n. Dt liéu nhap tir
t€p van ban INPUT.DAT.

10. Ma trdn lién thong: Cho d6 thi G v&i ma trdn k& A bic n. Ma trin
lién théng C 12 ma trin théa min tinh chat sau:
C =(Cy), 0 day C; = I khi va chi khi tir dinh i tdn tai duomg di dén j.
Thuét toan sau mé ta cach tinh C (Thuft toan Warshall):
T? xay dyng day cac ma trin B“‘) = (B¥;) nhu sau:
B@=A,
Véik=1,2,..,n, B® dugc xdy dung dé qui theo cong thrc:
B(k)l_j = B(k 1)] v (B(k 1} A BV )
Ky hiéu & diy v la phép hqp logic, A 1a phép nhén logic dugc dinh
nghia theo bang sau:
v 1=1 IAl=]
Iv 0=1 1A0=0
Ov 1=1 0Al=0
Ov 0=0 0A0=0
Khi dé ta s& c6 C = B™.
Hay chirng minh tinh dung din cia thuat toan trén.

11. Cho luéi mxn 6 vuéng, trong méi 6 cho truéc mét sb ty nhién. Hay
tim cach chia ludi trén lam hai phan (chia theo canh luéi) sao cho tri
tuyét di cac hleu sb clia téng cac sb trong mbi phan ¢b gia tri nhd nhit.
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' Dir lidu vé Iu6i 6 vudng nhip tir tép LUOLDAT. Céc sé m, n < 20,

12. Thuat toan Kruskal tim dudmg di ngiin nhét trén dd thi.
Cho d6 thi G voi n dinh. Ta dinh nghia ma trdn A nhu sau (ma trin ké
tdng quat):
Néu giita hai dinh i, j tbn tai duong ndi thi A; = do dai cia dudng ndi
d6, nguoc lai ta 43t A; = 0. '
Ma trin duémg di C = (C;) duge dinh nghia nhur sau:

C; = khoang cach ciia dudng di ngén nhét giira dinh i va j, trong
truomg hop nguoe lai thi C; = 0. Thuit toan Kruskal (hay con goi 12
thuit todn Warshall tdng quat) md ta cach tao ma trén C nhu sau:
Ta xdy dung ddy cic ma trin BY = (B(k’,_,) nhu sau:

B = A.

Véik=1,2,..,n, B* dugc xdy dung dé qui theo cong thirc
BY, = min(B" ”., , B¥D, + B&D),

Khi 6 C = B®,

Hay chimg minh tinh ding dén ciia thudt todn.trén.

13. C6 n thanh phd. Ban hay lap chuong trinh ndi cac thanh phé bang
cac con dudmg sao cho tir mdt thinh phé bat ky cé thé di dén thanh pho
bét ky khac chi phai qua cing 1dm la 1 thanh phd trung gian niva, va sé
cac dudmg 1a it nhat.

14. Thudt todn Dijkstra tim khoang cach cia dudmg di ngén nhit trén
db thi v6 hudmg c6 trong luong.

Cho db thj G voi cac dinh la a = v, vy, v, .- Vo = b dinh. Ta dinh nghia
ma trin A nhu sau (ma tran ké tdng quat):
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Néu giita hai dinh i, j ton tai dudmg ndi thi a; = 3¢ dai ciia duong nbi do.
nguoc lai ta dat a; = 0.

Thudt todn sir dung ham L(v;) chi ra khoang cach ngén nhét tir dinh a
dén dinh v, ciia dd thi.

L(a): =0

- Fori=1ton doL{v):=0

EndFor

S=0

Whileb ¢ Sdo

u:=dinh khéng ndm trong S v&i L(u) nhod nhat
S:=8+{u}

Forv e § _

If L(u) + A, < L(v) then L(v):=L{u) + A,,
EndFor

EndWhile

Két qua L(b) - khoang cach ngin nhét tir a dén b.

Hay chirng minh tinh dng dén cha thuit todn trén.

15. Bai todn sén bo.

Trén lud 6 vudng xqét phat tir mdt dinh (0,0) can phai di dén diém két
thac tai (N,0) (N 1a so ty nhién cho truédc).

Qui tic di: M5i budce (x1, v1) 8 (xa, y2) thod min didu kién:

X1 < X7 < X]"‘!

Y1 £y < yt1 (sén bo).

Tim mét cach di sao cho trong qua trinh di né cé thé len cao
nhét trén truc tung (tu’c la toa do y dat cuc dai).

Lép chuong trinh thdng ké tat ca cac cach di ciia sén tir vi tri
ban dau (0,0) dén vi tri két thac (N,0).

Hay thé hién ludi & vudng trén man hinh. Két qua ctia bai todn thé hién
ngay trén ludi nay.

16. Thuét todn chi ra mét duong di ngan nhat trén do thi c6 trong luong
(ﬂmar todn Dijkstra mng qudv).

Cho db thi G v6i cac dinh la a = vp, vy, Vo, ..., v, dinh. Ta dinh ngh:a ma
trdn A nhu sau (ma trdn ké tong qudt): Neu gitra hai dinh i, j tbn tai
dudmg néi thi a, = d dai cua dudng ndi do, nguoc lai ta dat a; = 0.
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Thuat toan can chi ra mét dudng di tir a dén mét dmh bét ky b ndm trén
dd-thi.
Thudt toan sir dyng cac ham s& L(v) chi ra khoang cach ngin nhat tir a dén
v, ham logic KQ(v) chi ra ring da tim dugc dudng di ngén nhét tir a dén v,
ham Parent(v) chi ra dinh s& duoc ndi véi v trén duong di ngin nhét.

For i:=1 to n do L{v):=0

KQ(v):=false

EndFor

L{a).=0

KQ(a)=True

last:=a

While not KQ(b) do

Forv e Gdo

If not KQ(v) and L{v) > L{last) + Ayq

then begin L{v): L(Iast)+A|asw

Parent(v):=last

end

EndIf

= vertex (dinh) with (v&i) KQ(u)=false and (va) L(u)

is minimum (nhé nhat)

KQ(u):=True

last:=k

EndWhile
Khi d6 dudng di ngin nhét tir a dén b sé la:

a, Parent(a). Parent(Parent{a)), ..., b
Hay chirng minh tinh ding din cia thudt toan trén.

17. Cho bang vuéng 2nx2n 0, trén mdi dong va mdi cot c6 ding hai 6
duoc danh diu, N&i cac vi tri danh déu theo dong va theo ¢t ta duge
cac dudng di.

a. Chiing minh ring cac dudng néi nay s& tao ra cic dudng khép kin
(nghia fa tr mot 6 dugc danh dau, di theo dudmg ndi ta s& quay trér vé vi
tri ban dau).

b. Hay chi ra mdt cach chon cac & danh déu sao cho cac dudng di tao
thanh ding mot dudng khép Kin.

c. Viét chuong trinh tao ra tit ca cac phuo‘ng an danh dau cac 0 sao cho
chiing tao ra mot ducmg di khép kin.
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PHAN II. CHUONG TRINH

Bai 1. Mang nhiéu chiéu
1. Program P20101a;
Uses Crt;
Const nmax=50;
inp = 'INPUT.DAT";
Type
Mang = array [1..nmax,1..nmax] of real;

Var a,b: Mang;

n,i,j.k,l: integer;
Procedure Nhap;
Var 1,j: integer; {: text;
Begin :
Assign(f,inp); Reset(f);
Readln{f,n);
Forix=1tondo

begin
For j==1 to n do Read(f.a[1,j]);
Readln(f);
end;

Close(f);
End;

Procedure Xuat(a: Mang);
Var 1,j: integer:
Begin
Fori:=1tondo
begin
For j:==1 to n do Write(a[i,j]:8:2);
Writeln;
end;
End;
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BEGIN

Nhap;

Fori:=1tondo

Forj==1tondo
Fork:=1tondo
For1:=1 to ndo
If (k<>i)and(l<>j) then b{i,j]:=b[i,j]+a[k,1];

Clrscr; . '

Xuat(a); -

Writeln;

Xuat(b),

Readln;

END.

3. Program P20103;
{Ptu max nam o goc trai tren, ptu min o goc phai duoi}
Uses Crt; h
Const nmax = 50;
inp ="INPUT.DAT,
Type
Mang=array [1..nmax,]..nmax] of real;
. Var a: Mang;
n,1J.,i1,j1: integer;

Procedure Nhap;
Var i,): integer; f: text;
Begin _ '
Assign(f,inp); Reset(f);
ReadIn(f,n);
Fori:=] tondo
begin
For j:=1 to n do Read(fa[i,j]);
ReadIn(f);
end;
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Close(f);
End;

Procedure Xuat(a: Mang); -
Var 1,): integer;

Begin
Fori:=1 tondo
begin
For j:=1 to n do Write(a[i,j]:8:2);
Writeln; '
end;
* End;

Procedure Doihang(k,l: integer);
Var i: integer; tg: real;
Begin
Fori:=1tondo
begin
tg:=alk,i];
a[k,i]=afl,i};
a[l,i]:=tg;
end;
End;

Procedure Doicot(k,l: integer);
Var i: integer; tg: real;
Begin -
Fori:=ltondo
begin
tg:=a[i,k];
afik]:=ali,l];
af1l}:=tg;
end;
End;
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BEGIN
Nhap;
ClrScr;
Xuat(a);
Writeln;
(* Tim phan tu lon nhat *)
it:=1; j1:=1;
Fori:=1tondo
Forj:=1tondo
If a[il,j1]<a[i,j] then
begin
il:=i;
b=
end;
Doihang(1,i1); Doicot(1,j1);
(* Tim phan tu nho nhat *)
il:=1;31:=1;
Fori:=1tondo
Forj:=1 tondo
If afil,j1]>a[i,j} then
begin
il:=i;
L=
end;
If (il=1) then
begin )
Writeln('Khong thue hien duoc vi max va min cung
hang'); |
Readln; Halt;
end;
If j1=1) then
begin
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Writeln("Khong thuc hien duoc vi max va min cung
cot');
Readln; Halt;
end;
Doihang(n,i1); Doicot(n,j1);
Xuat(a};
Readln;
END.

5. Program P20105; {lap mang vuong}

Uses Crt; .

Var a: array [1..7,1..7] of integer;
i,),hang: integer;

BEGIN
Clrscr;
hang:=2;
(* Vong ngoai *)
Fori=lto6do
begin
all,i]:=1;
a[i,7]:=it+6;
a[7,8-1]:=1+12;
a[8-i,1]:=1+18;
end;
(* Vong thu hai *)
Fori:=21t0 5 do
begin
a{2,i]:=1+23;
a[1,6]:=i+27,
a[6,8-1]:=i+31;
a[8-1,2]:=1+35;
end;
(* Vong thu ba *)



For:=3to 4 do
begin
a[3,i]:=i+38;
afi,5]=i+40;
a[5,8-1]:=1+42;
a[8-1,3]:=i1+44,
end;
a[4,4]:=49;
ClrScr;
Fori:=1to 7 do
Forj:=1to 7 do
begin
Gotoxy((J-1)*6+10,hang+(i*2));
Write(a[i,j]:5);
end;
Readln;
END.

7. Program P20107; {Lap mang B mot chieu tu mang A hai
chieu}
Uses Crt;
Const nmax = §;

inp ="INPUT.DAT";
Type

Mang] = array [1..nmax*nmax] of real;

Mang?2 = array [1..nmax,1..nmax] of real;
Var a: Mang2; b: Mangl;

n,1,).k,I: integer;

Procedure Nhap;
Var ij: integer;
f: text;
Begin
Assign(f inp); Reset(f);
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ReadIn(f,n);
Fori:=1tondo
begin

For j:=1 to n do Read(f,a[i,j]);
Readin(f);
end;
Close(f);
End;

Procedure Xuatl(a: Mangl);
Var i: integer;

‘Begin

For i:=1 to Sqr{n) do Write(a[i]:8:2);
End; :

Procedure Xuat2(a: Mang2);
Var ij: integer;
Begin
Fori1:=1 tondo
begin
For j:=1 to n do Write(a[1,j]:8:2);
Writeln;
end;
End;

BEGIN
Nhap;
ClrScr;
Xuat2(a);
Writeln;
(* xet cac duong cheo phu *)
1:=0;
For k:=1to 2*n-1 do
If (k mod 2)=1 then
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If k<=n then
begin
1:=k; j:=1;
Repeat
' I:=1+1;
bi1]:=alij];
i=t-1;
=it
Until i<1;
end
Else {k<=n}
begin
1:=n; j=1+k-n;
Repeat
l:=1+1;
b{1]:=alfi,jl;
1:=1-1;
B Rl
Until 1<]+k-n;
end
Else {(k mod 2)=1}
If k<=n then
begin
i=1;j:=k;
Repeat
I=1+1;
bll]:=a[ij]:
i:=i+1;
J=j-l
Until j<1;
end
Else {k<=n}
begin

i:=l+k-n; Ji=n;
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Repeat
I:=1+1;

- bll]:=ali,j];
1=itl;
3=-15

Until j<1+k-n;
end;
- Xuatl(b);
Readln;
END.

9. Program P20109; {lap mang 1 chieu tu mang 2 chieu}
Uses Crt;
Const nmax = 50;
inp = 'INPUT.DAT",
Type
Mangl=array {1..nmax*nmax] of real;
Mang2=array {1..nmax,1..nmax] of real;
Var a: Mang2;
O: Mangl,
n,ij,klrtb: integer;

Procedure Nhap;
Var 1,j: integer; f: text;
Begin
Assign(f,inp); Reset(f);
ReadIn(f,n);
Fori:=1ton do
begin
For j:=1 to n do Read(f,a[i,j]);
Readin(f);
end;
Close(f);
End;
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Procedure Xuatl(a: Mang1);

Var i: integer;

Begin

For 1:=1 to Sqr(n} do Write(a[i]:8:2);
End;

Procedure Xuat2(a: Mang?2);
Var 1,): integer;

Begin
Fori:=1 tondo
begin
For j==1 to n do Write(a[i,j]:8:2);
Writeln;
end;
End;
Procedure Xep;
Begin
Repeat

Ofk]:=a[1,j]; Inc(k);
- If (i=t)and(j<r) then Inc(j)
Else If (j=r) and (i<b) then Inc(i)
Else If (i=b)and(j>1) then Dec(j)
Else If (j=1)and(i>t) then Dec(i);

Until (i=t) and (j=1);

Inc(l); Inc(t);

Dec(r); Dec(b);

1=t j:=I;

If k<=Sqr(n) then Xep;
End;

BEGIN
Nhap;

96



ClrScr;
Xuat2(a);
Writeln;
Xuat1(0);
Readln;
END.

11. Program P20111; {Lap mang moi bang dot cho cac khoi}
Uses (=i,
Cost nmax = 50;

inp = 'INPUT.DAT";
Type

Mang=array [1..nmax,1..nmax} of real;
Var a,b: Mang;

n,i,j: integer;

Procedure Nhap;
Var i,: integer;
f: text;
Begin
Assign(f,inp); Reset(f);
Readin(f,n);
Fori:=1 to 2*ndo
begin
For j:=1 to 2*n do Read(f.a[i,j]);
ReadlIn(f);
end; :
Close(f);
End;

Procedure Xuat(a: Mang);

7-L8ptrinhPASCAL
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Var i,j: integer;
Begin
Fori:=1 to 2*n do
begin -
For j:=1 to 2*n do Write(a[i,j]:8:2);
Writeln;
end;
End;

BEGIN
Nhap,
Fori=1tondo
Forj:=1tondo
begin
blij]=afi+n,jk
blij+n]=alij];
bli+n,j+n]=a[ij+n];
b[i+n,j]:==a[i+n,j+n];
end;
ClrScr;
Xuat(a);
Writeln;
Xuat(b);
Readln;
END.

13. Program P20113b;

Uses Crt;

Var b: array [1..10,1..10] of real;
n,i,): integer;

Procedure Nhap;

Begin
Clrscr;
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Write('Nhap so N: ); Readin{N),
End;

Procedure Xuat;
Var i,j: integer;
Begin
For ;=1 tondo

begin

~ Forj:=1 to n do Write(b[1,j]:8:5);
Writeln;

end;

End;

BEGIN
Nhap;
Fori:z=1tondo
begin
bii,1]:=14;
For j:=2 to n do b[i,j]:=b[i,j-1]/;
end; \
Xuat; .
Readln;
END.

15. Program P20115; {tim diem thuoc tat ca cac hinh chu nhat}
Uses Crt; -
Const inp ='P20115.INP’,
Var a:amay [1..4,1..100] of real;
x1,y1,x2,y2: real;
n,i: integer;

Procedure Nhap;

Var i: integer; f: text;
Begin
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Assign(f,inp); Reset(f),

Readln(f,n);

For 1:=1 to n do ReadlIn(f,a[1,i],a[2,i],a[3,i].a[4.i]);
Close(f);

End;

Function Giao(i: integer): boolean;

Begin

If x1<a[1,i] then x1:=a[1i];

If x2>a[3,i] then x2:=a[3,i];

If yl<a[2,i] then y1:=a[2,i];

If y2>>a[4,i] then y2:=a[4.i];

If (x1<=x2)and(y1<=y2) then Giao:=true Else Giao:=false:
End:

BEGIN
Nhap;
Clrscer;
For i:=1 to n do Writeln(a[1,i]:8:1,a[2,i]:8:1,a[3,i]:8:1,a[4,i]:8:1);
Writeln;
xl:=a[l,1]; yl:=a]2,1];
x2:=a[3,1]; y2:=a[4,1];
=1,

While (i<=n)and Giao(i) do Inc(i);
- If i>n then Write('Co diem thuoc tat ca cac hinh CN',
xF:8:1,y1:8:1,x2:8:1,y2:8:1)

Eise Write('Khong co diem nao thuoc tat ca cac hinh CN.";
Readln; ‘ : '
END.
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Bai 2. Cac thao tac trén xiu ki tyr

1. Program P20201; {Tao mang danh sach}
Uses Crt;
Const max = 100;
Var i,n: byte,
ten,holot: array [1..max] of string[20];
lop: array [1..max] of string{5];
danhsach: array [1..max] of string[45],
Procedure Nhap;
Var i: integer; f: text;
Begin
Assign(f, HODEM.TXT"); Reset();
n:=0; :
While not EoF(f) do
begin
Inc(n);
ReadIn(f,holot[n]);
end; .
Close(f); -
Assign(f, TEN.TXT"); Reset(),
For i:=1 to n do ReadIn(f ten{i]);
Close(f);
Assign(f,'LOP.TXT"); Reset(f);
For 1:=1 to n do ReadIn(f,lop[i]);
Close(f);
End;

Procedure Xuat;
Var 1: integer;
Begin _
For i:=1 to n do Writeln(danhsach([i]);
End;
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BEGIN
Nhap;
For i:=1 to n do danhsach[i]:=holot[i]+' "+ten[i]+" “+lopli];
ClrSer;
Xuat;
Readln;
END.

3. Program P20203; {Sua loi chinh ta}
~ Uses Crt;
Const Daul: set of char =",
Dau2: set of char =["",""'l"];
Var p.,i: word,;
S: string;
finp,fout: text;

BEGIN
Assign(finp,'Anphabet. TXT"); Reset(finp);
Assign(fout, KQ.TXT"); Rewrlte(fout),
While not EoF(finp) do
begin
Readin(finp,S);
Repeat
p:=Pos('",S),
If p<=0 then Delete(S,p,l );
Until p=0,
=1,
Repeat
If S[1] in Daul then
begin
If S{i-1]='" then _
begin Delete(S,i-1,1); Dec(i); end;
If S[i+1]}<>'"' then Insert(’ ',S,i+1);
end;
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If S[i] in Dau2 then S[i+2]:=Upcase(S[i+2});
Inc(i);
Until i=Length(S),
Writeln{fout,S);
end;
Close(finp); Close(fout);
END.

5. Program P20205; {Giong hang phai}
Uses Crt;
Const inp='P20204.INP";
_ out="P20204.0UT";
Var Max,m,n.i,j,l,a,b: word,
S: string; _ '
finp,fout: text;

Procedure RTrim(Var S: string);
Begin

While S[Length(S)]= #32 do Delete(S,Length(S),1);
End; '

Function Rong: Word;
Var Max: integer;
Begin
Assign{finp,inp); Reset(finp);
Max:=0;
While not EoF(finp) do
begin
Readln(finp,S);
. RTrim(S);
n:=0; m:=0;i:=1; l:=Length(8);
While (S[i]= #32)and(i<=l) do Inc(i);
Repeat
If S[i]= #32 then -
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begin
. While (S[i]= #32)and(i<=1) do begin Inc(n);
Inc(i); end; '
Inc(m);
end;
While (S[i]<>#32)and(i<=1) do Inc(i);
Until i>];
If Max<l-n+m then Max:=l-n+m;
end;
Close(finp);
Rong:=Max;
End;

BEGIN
ClrScr;
Max:=Rong; {Do rong van ban}
Assign(finp,inp); Reset(finp);
Assign(fout,out); Rewrite(fout);
While not SeekEoF(ﬁnp) do {Xu li tung dong}
begin

Readln(finp,S);

RTrim(S); {Tinh so lieu cua dong}

n:=0; m:=0;i:=1; :=Length(S); _

While (S[i]= #32)and(i<=1) do Inc(i);

Repeat

If S[1]= #32 then
begin
While (S[1] #32)and(i<=1) do begin Inc(n);
Inc(1); end;
Inc(m);
end;
While (§i]<>#32)and(i<=1) do Inc(i);
- Until i>];
I:=]-n;
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a:=(Max-1) div m; b:=(Max-1) mod m;
{Xu li dong}
i=1; m=0;
While (8(i]= #32)and(i<=1) do Inc(i);
Repeat
If S[i]= #32 then
begin
Inc(m);
If m<=b then n:=a+1 Else n:=a;
While (s{1]= #32)and(i<=Length(S)) do
Delete(S.1,1); '
For j):=1 to n do Insert(" ",S.i);
ir=i+n;
end;
-~ While (s[i]<>#32)and(i<=Length(S)) do Inc(i);
Until i>=Max;
Writeln(fout,S);
end;
Close(finp): Close(fout);
END.

7. Program P20207;
{Ma hoa xau bang cach tang thu tu tu ma hoa trong bang chu cai
len 1}
Uses Crt;
Const khoa=1;
Var s1,s2: string;
1. byte;

BEGIN
ClrScr; .
Write('Nhap xau ki tu can ma hoa: ");ReadIn(s1);
Write('Nhap xau ki tu can giai ma: ');Readln(s2);
Clrscr;
Writeln('Ma hoa cua "' 51, la .');
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For 1:=1 to length(s1) do
If s1[i] in {'A".."Z"] then sl1[i]:=chr({{((ord(s1[i])-39)+khoa) mod
26)+65)
Else If s1{i] in ['a"..'2'} then s1[i):=chr((((ord(s1[i})-
71)+khoa) mod 26)+97);
Writeln(s1);
Writeln('Giai ma cua "',s2," la :');
For i:=1 to length(s2) do ' _
~ If s2[i] in ['A"..'Z'] then s2{i]:=chr({{(ord(s2[i]}-39)-khoa) mod
26)+65)
Else If s2{i] in [' '..'2] then s2{i1]):=chr{{((ord(s2[1])-71)-khoa)
mod 26)+97);
Writeln(s2),
Readln;
END.

9. Program P20209; {ma hoa theo vong tron}
Uses Cri;
Var s1,s2: string;

i,khoa: byte;

BEGIN
Clrscer;
Write('Khoa ma la bao nhieu : '), Readln(khoa)
Write('Nhap xau ki tu can ma hoa : ');Readlin(s1);
Write('Nhap xau ki tu can giai ma : '); ReadIn(s2);
Clrscr;
Writeln("Ma hoa cua "',s1," la :');
For1:=1 to length(s1) do
I[fsi[i] in ['A".."Z'] then sl{i]:=chr((((ord(s1[i])-39)+khoa) mod
26)+65)
Else If sl[i] in ['a'..'2] then sl [i):==chr({((ord(s1[1])-71)+khoa)
mod 26)+97);
Writeln(s1);
Writeln('Giai ma cua ",s2," la :");
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For i=1 to length(s2) do

Ifs2[i] in ['A"..'Z'] then s2[i]:=chr({{(ord(s2{i])-39)-khoa) mod

26)+65)

Else If s2[i] in ['a"..'z'] then s2{i]:=chr(({(ord(s2[i])-71)-khoa)

mod 26)+97);
Writeln(s2);
Readln;
END.

11. Program P20211; {Ma hoa xau ki tu}
Uses Crt;
Var ij,l,d,c: word;

sl,s2: string;

a: array [1..20,1..20] of char;

Procedure Ganl(ch: char);
Begin
If (c<c>1) then Inc(c)
Else begin ¢:=1; Inc(d) end;
ald,c]:=ch;
End;

Procedure Gan2(ch: char);
Begin
If (d<>1) then Inc(d)
Else begin d:=1; Inc(c); end;
ald,c]:=ch;
End;

BEGIN
Clrscr;
Write('Nhap xau can ma hoa: "); Readln(sl);
Write('Nhap xau can giai ma: "); Readin(s2);
Clrscr;
L:=trunc(sqrt(length(s1)));

107



If I*1<length(si) then Inc(l),
d:=1; ¢:=0;,
For 1:=1 to length(s1) do Ganl(sl[i]);
For i:=1 to 1*1-length(s1) do Ganl1("'),
Writeln("Xau ban dau: ‘,s1);
Write("Xau ma hoa: '),
Fori:==1toldo
For j:=1 to | do Write(a[j,i]);

Writeln;
l:=trunc(sqrt(length(s2)));

~ If 1*1<length(s2) then Inc(l);
d:=0; ¢:=1;
For i:=1 to length(s2) do Gan2(s2[i]);
For i:=1 to 1*]-length(s2) do Gan2(' ";
Writeln("Xau ban dau: ',s2);
Write('Xau ma hoa: ');
Fori=1toldo

Forj:=1toldo Wrnte(a[l,]]),

Readln;

END.

13. Program P20213; {Kiem tra khoa va ma hoa van ban}
Uses Crt;
Var 1i,),max,l:word;

code: array [1..2,1..9] of byte;

dl: array[ 1..300] of char;

s: array {1..2] of string;

khoa,tam,out: string;

Procedure Error;

Begin
Write('Khoa khong hop le');
Readln;
halt;

End;
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Procedure Mahoa(xau: string; khoa: byte);
Begin '
For i:=1 to length(xau) do dl[i]:=xaufi];
I:=length{xau); .

For i:=1 to max-(length(xau) mod 'max) do dIfl+i]:='";

Inc(l,max-(length(xau) mod max));
For i:=1 to | div max do
begin
tam;=",

For j:=1 to max do tam:=tam+dI{(i-1)*max+j];
For 1:=1 to max do out[j]:=tam[code[khoa,j]];

Write(out);
end;
End;

BEGIN
Clrscr;
Write('Nhap khoa: *); Readln(khoa);
max:=0; tam:=";
If length(khoa)=0 then Error;
For 1:=1 to Length(khoa) do
begin . _
If pos(khoal[i],'123456789")=0 then Error;
If pos(khoali],tam)<>0 then Error;
tam:=tam+khoa[i];
If max<ord(khoa[i]) then max:=ord(khoa]i]);
end; :
max:=max-48;
If max<>length(khoa) then Error;
For i:=1 to max do
begin
~ code[1,i]:=ord(khoali])-48;
" code[2,ord(khoafi})-48]:=i;
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end;

Out:=";
For i:=1 to max do out:=out+'"; o
Write('Nhap xau can ma hoa: '); Readln(s[1]);
Write('Nhap xau can giai ma: "); Readln(s[2]);
Clrscr; '
Writeln('Xau ban dau: ',s[1])
Write("Xau ma hoa: "); Mahoa(s[1],1); Writeln;
Writeln('Xau ban dau: ',s{2]);
Write("Xau giai ma: "); Mahoa(s[2],2);
Readln;

END.

15. Program P20215; {Sua loi cho xau ki tu}
Uses Crt;
Var i: byte;

S: string;

BEGIN
Clrscr;
Write('Nhap xau ki tu: '),
Readln(s);
While pos(#',5)<>0 do
If pos('#',s)=1 then Delete(s,pos('#',s),1)
Else Delete(s,pos('#.,5)-1,2);
Write("Xau da sua: ’,s); ’
Readln;
END. |
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Bai 3, Kiéu tap higp
1. a,f: ding.

b,c,d.e,g h: sai vi kidu clia phan tur khong duge phép (du‘oc
phép: byte, char,...).

3. cvae.

5. Program P20305; {ham dem so phan tu cua tap hop}
Uses Crt;
Type
Tap = set of 0..99;
Const " inp = Numbers.dat';
Var S: Tap;
i: byte;

Procedure Nhap;
Var a: byte;
f: text;
Begin
S=[I .
Assign(finp); Reset(f),
While not SeekEoF(f) do
begin
ReadIn(f,a);
If (a>=0) and (a<=99) then S:=S+[a];
end;
Close(f);
End:

Function Card(S: Tap): byte;
Var i,n: byte;
Begin
n:=0;
For1:=0to 99 do If i in S then Inc(n);
Card:==n;
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End;

BEGIN
Nhap;
Clrscr;
Write("Tap S co ',Card(8),’ phan tu."),
Readln;
END.

7. Program P20307; {Liet ke cac phan tu cua tap hop}
Uses Crt;
Const inp = Numbers.dat’;
Var S:set of byte;
i: byte;

Procedure Nhap;
Var a: byte; f: text;
Begin

S:={];

Assign(f.inp); Reset(f):

While nci 7.

begin Readin(f,a); S:=5+[a]; end,

Close();

End;

BEGIN
Nhap;
Clrscr; _
Fori:=1to 255 do If i in S then Write(i:8);
Readln:
- END.

9. Program P20509; {Tap hop cac so nguyen chan khong chia het
cho 3} ' '
Uses Crt;

Var so: set of byte;
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-1: byte;

BEGIN
Clrscr;
so:=[}; o
For i:=0 to 255 do If i mod 2=0 then so:=so+[i];
For 1:=0 to 255 do If (i mod 3=0} then so:=s0-[i];
For 1:=0 to 255 do If i in so then Write(1:4);
Readin;

END.

11. Program P203011; {Tim cac so nguyen to kieu byte}
Uses Crt; :
Var sang: set of byte;
_ 1,j: byte;
BEGIN

Clrscr;

sang:={];

For 1:=2 to 255 do sang:=sang+[1];

For i:=2 to 255 do

If 1in sang then
begin
i:=2;
While (1*j<=255) do
begin
sang:=sang-[i*j].
Inc(y);
end;
end;

Writeln('Cac so nguyen to:');

[For 1:=2 to 255 do If 1 in sang then Write(1:4);

Readln;
END.

13. Program P20313; {Nhap mot xau toan cac chu cai}
Uses Crt;

8-LaptrinhPASCAL
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Const A:set of char = ['a‘ VA 'A' '
Var ch: char;
st: string;
BEGIN
Clrscr;
st:=":
WriteIn{('Nhap vao mot xau toan cac chu cai:");
Repeat
ch:=Readkey;
If chin A then begin st:=st+ch; write(ch); end
Else if ch<>#13 then Write(#7);
If ch = #0 then ch: =Readkey;
Until ch = #13;
END.:

15. Program P20315; {Nhap mot hoan vi}
Uses Crt;
Var n,i: byte;
so: set of byte;
Ok: boolean;
a: array[1..126] of byte:
BEGIN
Clrscr;
Repeat
Write('Nhap so n (0<n<126): ); ReadIn(n);
If (n<1)or(n>125) then Writeln(#7, ‘Sai');
Until (n>=1)and(n<=123);
so:=(];
Wnteln('Nhap mot hoan vi cua cac so tu 1 den '.n,": %
Fori:=1tondo
begin
Repeat
Wme('Nhap phan tu thu i.": ); Readln(a[i]);

If (a[i] in so)or(n<a[1])0r(a[1]<l ) then Ok:=false Else
Ok:=true;

114



¥ g T
Oeq

Until Ok;
so:=so+{a[1]];
end;
For i:=1 to n do Write(a[1):8); Readln;
END.

17. Program P20317; {loai bo cac phan tu khoi tap hop}
Uses Crt;
Var tap: set of char;
ch: char;
BEGIN
Clrscr;
tap:=[];
Writeln('Nhap cac phan tu cho mot tap hop cac ki tu: ');
Repeat
ch:=ReadKey;
tap:=tap+[ch];
Writeln{ch):
Until not(ch in ['a’..’2"]);
Writeln('Cac phan tu cua tap hop la:");
For ch:='a" to '2' do If ch in tap then Write(ch,'"};
Writeln; '
Writeln{'Ban muon bo cac phan tu nao khoi tap hop:');
Repeat
ch:=ReadKey;
tap:=tap-[ch];
Writeln(ch):
Until not{ch in ['a".'2"]);
Writeln('Cac phan tu con lai cua tap hop la:’);
For ch:="a" to '2' do I ch in tap then Write(ch,'");
Readln; .
END.
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Bai 4. M6 phéng dd thi

3. Ma tran ké cua 46 thi:
01101
10110
11010
01101
10010

3. Program P20405; {Tao ma tran ke cua do thi}
Uses Crt; ‘ :
Const gn="P20405.TXT"

MN = 64;

huong: array {1..8,1..2] of integer = ((-1.-1),(-1,0),

(-1.1),(0,-1),(0.1),(1,-).(1,0).(1.1));
Type mang2 = array [1..MN,]..MN] of byte;
Var a: mang2,
g: text;

Procedure Tinh(m,n: integer);
Var 1. integer;
Begin
Fori:=1to 8 do
If (m+huong[i,1}>0)and{(m+huong(i,1]<=8) then -
If (n+huong(i.2]>0)and(n+huong[i,2}<=R) then -
a[(m-1)*8+n.(m+huong[i,1]-1)*8+n+huonz[i,2]):=1:
End;
Procedure Xuly;
Var i,): integer;
Begin
Assign(g,gn); Rewrite(g);
FillChar(a,Sizeof(a),0);
Fori:=1to 8 do
For 3:=1 to 8 do Tinh(i,j);
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For i:=1 to 64 do

begin

Forj:=1 to 64 do Write(g,a[i.j]:2);
Writeln(g); :

end;
Close(g).
End;
BEGIN
Xuly;
END.

7. Db thi:

9. Ma tran ké cua d6 thi:
ABCDE
A0T010
B00010
C11000
D00101
E01000

10. Program P20410; {Tao danh sach ke cua do thi}
Uses Crt;
Const MN =100;
. fn="P20410.INP";
gn ='P20410.0UT".
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Type
mang2=array {1..MN,1. MN] of byte;
Var a: mang2;
n: integer;
f.g: text;

Procedure Nhap;
Var 1,: integer;
Begin
Assign(f,fn); Reset(f);
ReadIn(f,n);
Fori:=1 to ndo
For 3:=1 to n do Read(f,a[1,]]);
Close(D);
End;
Procedure Viet;
Vari,j: integer;
Begin
Assign(g.gn); Rewrite(g);
Writeln(g,n,' : "):
Fori:=1tondo
begin
Forj:=l tondo
If a[i,j]=1 then Write(g,j.'");
Writeln(g);
end;
Close(g).
End;
BEGIN
ClrScr;
Nhap;
Viet:
END.
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11. Program P20411; {Tao ma tran ke cua do thi}
Uses Crt;
Const MN = 100;
fn ="P20411.INP";
gn = 'P20411.0UT";
Type
mang? = array [[..MN,I.MN] of byte;
Var a: mang?2;- ' :
n: mteger;
f.g: text;

Procedure Viet;
Var 1,): integer:
Begin
Assign(g,gn); Rewrite(g);
Writeln(g,n);
Fori:=1 tondo
begin
For j:=1 to n do Write(g,a[i.j]:2);
Writeln(g);
end;
Close(g);
End;

Procedure Nhap;
Var 1.j: integer;
Begin
Assign(f.fn); Reset(f},
ReadIn(f.n);
FillChar(a,SizeOf(a),0);
Fori:=l tondo

begin

While not SeekEoln(f) do begin Read(fj); a[i,j]:=1; end;
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.ReadIn(f);
end;
Close(f);
End;

BEGIN
ClrSer;
Nhap;
Viet:
END.

13. Program P20413; {Tim phan lien thong chua dinh S}
Uses Crt;
Const MN = 100;
fn ='P20413.INP;
gn="P20413.0UT";
Type mang2=array [1..MN,1.MN] of byte;
mangl=array [1..MN] of byte;
Var a: mang?;
st.kt: mangl;
n.8,S5t: integer;
f.u: text;

Procedure Nhap;
Var i,): integer;
Begin
Assign(f,fn); Reset(f);
ReadIn(f,n);
Fori=ltondo
For j:=1 to n do Read(f.a[i,j]);
Close(t);
Write('s = '); Readln(s);
End;
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Procedure Init;

Begin
FillChar(kt,SizeOf(kt).0);
sst:=1; st[sst]:=s; kt{s]:=1;

End; :

Procedure Viet;
Var d.i: integer;
Begin
Assign(g,gn); Rewrite(g);
Writeln(g,'Buoc 1"):
Writeln(g,'khoi tao Queue");
Writeln(g,'{".s,'}");
Writeln(g); '
d:=0;
While d<sst do
begin
Inc(d); s:=st[d];
Writeln(g,'Buoc '.d+1);
Writeln(g,Xet dinh *,5);
Fori:=1tondo '
If (a[s,i]=1)and(kt[i]=0) then
begin
Inc(sst);
st[sst]:=1;
kt[1]:=1;
end;
Write(g,'{ );
For 1:=1 to d do Write(g.st[i},' "
Write(g.' [ );
For 1:=d+1 to sst do Write(g,st[i],");
Writeln(g,'}"); Writeln(g);
end:
Close(g);
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End;

BEGIN
Clrscr;
Nhap;
Init;
Viet;

END.

15. Program P20415; {Tim duong di tu dinh S den dinh T}
Uses Crt;
Const MN = 100;
fn = 'P20415.inp";
gn = 'P20415.0ut’;
Type
mang?2 = array [1..MN,1..MN] of byte;
mangl = array [1..MN] of byte;
Var a: mang2;
st.kt,tu,duong: mangl;
n,s,t.sst,sd: integer;
f,g: text;

Procedure Nhap:
Var 1,j: integer;
Begin
Assign(f,fn); Reset(f);
Readln(f.n);
Fori:=} to ndo

For j:=1 to n do Read(f,a[i,}]};
Close();
Write('s ='}. Readin(s);
Write('t = ); ReadIn(t);
End; '
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Procedure [nit;

Begin
FillChar(kt,Sizeof(kt),0);
FillChar(tu,Sizeof(tu),0);
sst:=1; st[sst]:=s; kt[s]:=1;
End;

Procedure Timduong;
Var i: integer;
Begin
sd:=1; duong[1]:=t;
While tu{duong[sd}]<>0 do
begin
Inc(sd);
duong[sd]:=tu[duong[sd-1]};
end; :
For i:=sd downto 1 do Write(g.duong[i],"");
Readln;
End;

Procedure Viet;
Var d,i: integer;
Begin
Assign(g,gn); Rewrite(g);
Writeln(g,'Buoc 1');
Writeln(g,'khoi tao Queue');
Wnteln(g,'{",s,'}";
Writeln(g);
d:=0; _
While (d<sst)and(tu[t]=0) do
begin
Ine(d); s:=s1[d};
Wrilein(g, Buoc '.d+1 );
Writeln(g,Xet dinh ',3);
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‘Fori:=1tondo
1f (afs.i]=1)and(kt[1}=0) then
begin
Inc(sst);
st[sst]:=i;
kt[i]=1;
tu[1j:=s;
end;
Write(g,'{ ');
For i:=1 to d do Write(g,st[i]:4); erte(g, I
For i:=d+1 to sst do Write(g,st[i]:4); Writeln(g,'}");
Write(g,'{ '); -
For i:=1 to d do If tu[st[1]]<>0 then Write(g,tu[st[1]]:4)
Else Write(g.,! ')
Write(g,'| );
For i:=d+1 to sst do If tu[st[i]]<>0 then Wnte(g tulst[1]]:4)
Else Write(g,' '), -
Writeln(g,'}'"); Writeln(g);
end;
If tu{t]=0 then Write(g,' Vo nghiem '}
Else Timduong;
Readln;
Close(g).
End:

BEGIN
Clrscr;
Nhap;
Init;
Viet;

END.

16. Program P20416; {Tim duong di cua con ma tren ban coj}
Uses Crt; :
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Const MN = 64;
gn ="P20416.0UT";
h: array [1..8,1..2] of integer = ((-2,-1),(-2,1),(-1,-2),(-
1.2).(1.-2),(1.2),(2,-1),2,1));
Type mangl=array [1..MN] of byte;
Var ng.kt,st: mangl;
sst,s,t: integer;
g2: text;

Procedure Nhap;

Begin _
Write('s = "); ReadIn(s);
Write('t ='); Readln(t);

end;

‘Procedure Init;

Begin
FillChar(kt,SizeOf(kt),0);
sst:=1; stf1]:=s; kt[s]:=63;
End;

Procedure Loang(d: integer);
Var x,y,1: integer;
Begin
y:=d mod 8; x:=d div §;
If y=0 then y:=8 Else Inc(x);
Fori:=1to 8 do
If (x+h[1,1]>0)and(x+h[i,1]<=8) then
If (y+h[i,2]>0)and(y+h[i,2]<=8) then
If kt[(x+h[i,1]-1)*8+y+h[i,2]]=0 then
begin
Inc(sst); st[sst]:=(x+h[i,1]-1)*8+y+h[i.2];
Kt[(x+h{i,1]-1)*8+y+h[1,2]]:=(x-1)*8+y;
end;
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End;

Procedure Xuly;
Var d: integer;
"Begin
d:=1;
While (d<=sst)and(kt[t]=0) do
begin Loang(st[d]}; Inc(d); end;
End;

Procedure Viet;

Var d,i: integer;

Begin

Assign(g,gn); Rewrite(g);

If kt{t]=0 then Write(g,"Vo nghiem')

Else :
begin
d:=1; ng[d]:=t;
While kt[ng[d]]<>65 do
begin
Inc{d);
ng[d]:=kt[ng[d-1]];
end; '
For 1:=d downto 1 do Write(g,ng[i].'");
end; '
Close(g);
End;
BEGIN
Clrser;
Nhap;
~Init;
Xuly;
Viet;
END.
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Bai 5. Kiéu ban ghi
1. Type
' hocsinh = record
hoten: string{26};:
tuoi: byte;
end; ‘
giaovien = array[1..10] of string[26];
lop = record
ten: string[4];
gv: giaovien;
hs: hocsinh;
end;
Var class: lop;

3. Program P20503;
Uses Crt;
Type kieu = record
hoten: string{26];
tuot: byte;
end;
Var i: integer;
a: array [1..20] of kieu;

BEGIN

‘Writeln('Nhap vao f. Thoi nhap khi 1—20 hx

For 1:=1 to 20 do With a[i] do
begin
Write('Hoten: '}; Readln(hoten);
GotoXY(40,WhereY-1);
Write('Tuoi: *); Readln(a[i].tuoi);
end;
END.
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S. Program P20505; {Nhap danh sach hoc sinh tu ban phim}
Uses Crt;
Const n=15;
Type Danhsach = record

holot: string[25];

ten: string[10};

tuoi: 0..99;

lop: string[3];

end;
Var ds: array [1..n] of Danhsach;
- 1: byte;

BEGIN

ClrScr;

WriteIn('Hay nhap danh sach hoc sinh : ');

Writeln;

Fori:=1tondo

begin _
Writeln('Thong tin hoc sinh thu ',i);
Write("Cho ho lot : "); Readln(ds[i].holot):
Write('Cho ten  :"); ReadIn(ds{i].ten);
© Write('Cho tuoi :'); Readln(ds[i].tuot);
Write("Cho lop  :'); Readln(ds[i].lop);
Writeln;
end; .
Writeln('Danh sach hoc sinh ')
Fori:=1tondo
With ds(i] do Writeln(holot:20.ten: 10.,1uoi:4.lop:5):

Writeln; :

Write('Bam Enter de ket thuc...");

Readln:

END.

7. Program P20507, {Nhap danh sach vao File ban ghi}
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Uses Crt;
Constn = 20; :
Type Danhsach = record
“holot: string{25];
ten: string[10};
tuoi: 0..99;
lop: string[3];
end;
Var ds: Danhsach;
1; byte;
f: file of Danhsach;

BEGIN
ClrScr;
Assign(f,'P20507.DAT"); Rewrite(f);
Writeln('Hay nhap danh sach hoc sinh : %);
Writeln;
Fori:=1tondo
begin -
Writeln("Thong tin hoc sinh thu ',i);
Write("Cho ho lot : '); Readin(ds.holot);
Write('Cho ten  : '); ReadIn(ds.ten);
Write("Cho tuoi :'); Readln(ds.tuoi);
Write('Cho lop :'); Readin(ds.lop);
Write(f.ds);
Writeln;
end;
Close(f);
Writeln;
Write('Bam Enter de ket thuc...");
Readin;
END.

-

9. Program P20509; {Hien thi danh sach ten sap theo thu tu}
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Uses Crt;
Const n = 20;
Type Danhsach = record
holot: string[25];
ten: string[ 10];
tuot: 0..99;
lop: string[3];
end:
Var ds: array [1..20] of Danhsach;
1,}: byte;
f: file of Danhsach;

Procedure Doi(i,j: byte);
Var tg: Danhsach;
Begin

tg:=ds[i];

ds[1]:=ds[j];

ds[j]:=tg;

End;

BEGIN
ClrSer;
Writein("Nhap danh sach hoc smh tu file P20509 DAT:");
Writeln;
Assign(f,'P20509.DAT'); Reset(f);
For i:=1 to n do Read(f,ds[i]);
Close(f);
Fori:=1 ton-1 do
For j:=i1+1 tondo
begin
If (ds[i].ten>ds[j].ten) then Doi(i,j) '
Else If (ds[i]. ten—ds[]] ten)and(ds[i].holot>ds[j]. holot)

then Doi(i,));

end;
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Writeln('Danh sach hoc sinh:");

"Fori=1tondo

With ds[i] do Writeln(holot:20,ten: 1 1,tuoi:4 lop:5);
Writeln;
Write('Bam Enter de ket thuc...");
Readin;
END.

1t. Program P20511; {Hien thi danh sach lop 11A}
Uses Crt;
Type Danhsach = record
holot: string[25];
ten: string{10];
tuot: 0..99;
lop: string[3];
end;
Var ds: Danhsach;
1,d: byte;
f: file of Danhsach;

BEGIN

" ClrSer;

Writeln('Danh sach hoc sinh tu file P20511 DAT";

_ Writeln;

Assign(f,'P2051 L.DAT"); Reset(f);
d:=0; -
While not Eoftf) do
begin
Read(f.ds);
With ds do
If (dsdop="11A") then
begin
Writein(holot:20.ten: ! 0,tuoi:4 lop:5):
Inc(d);
end;
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end;
If (d=0) then Writeln('Danh sach khong chua hoc sinh lop 11A.");
Close(t);
Writeln;
Write('Bam Enter de ket thuc...");
Readln;
END.

13. Program P20513; {Doi kieu ban ghi}
Uses Crt;
"Type
Danhsachl = record
holot: string[25];
- ten: string[10];
tuoi: 0..99;
lop: string[3];
end;
Danhsach?2 = record _
hoten: string[35];
tuoi: byte;
khoi: byte;
lop: char;
end; :

Var dsl: Danhsachi;
ds2: Danhsach2; :
f1; file of Danhsachl;
£2: file of Danhsach2;
c: integer;

BEGIN

ClrSer;

Writeln('Ghi tu file P20513.DAT sang P20513N.DAT:");
Writeln; N
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Assign(fl,P20513.DAT"); Reset(f1);
Assign(f2,'P20513N.DAT"); Rewrite(f2);
While not Eof(f1) do
begin
Read(f1,dsl);
With dst do
begin
ds2.hoten:=holot+ten;
val(copy(lop,1,2),ds2.khoi,c);
ds2.tuoi:=tuoi;
ds2.lop:=UpCase(lop[3]);
Write(f2,ds2);
~end;
end;
Close(fl); Close(f2);
Writeln;
Writeln('Bam Enter de ket thuc!");
Readln; '
END.

15. Program P20515; {Tim kiem tren ban ghi}
Uses Crt; '
Type
* Danhsach=record
Tacgia: string[26];
Tensach: string[40];
NamXB: integer;
end;
Var ds: array [1..100] of Danhsach;
n: integer;
f: file of Danhsach;
M: Danhsach;

Procedure Nhap;
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Begin
n:=0;
Assign(f'P20515.DAT"); Reset(D);
While not Eof(f) do
begin
Inc(n);
Read(f,ds[n]);
end;
Close(f);
End;

Procedure TheoTG;

Var tacgia: string;
namXB: integer;
i: integer;

Begin

Write('Cho ten tac gia :'); ReadIn(M.tacgia);

Write('Cho nam xuat ban : '); Readln(M.NamXB);

1:=1;

While
(1<=n)and({ds[i].tacgia<>tacgia)or(ds[i].namXB<>namXB)) do
E=itl;

If (i>n) then Writeln('Khong tim duoc’) -

Else Writeln(ds[i].tacgia:28,ds[i].tensach:42 ds[l] namXB:0);
End,

Procedure TheoTS;
Var ten: string;
i: integer;
Begin.
Write("Cho ten sach : "); Readln(ten);
=1,
While (i<=n)and(ds[i].tensach<>ten) do i:=i+1,
If (i>n) then Writeln('Khong tim duoc)
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Else Writeln(ds[i] .tacgia:28,ds[i].tensach:42,ds[i].namXB:6);
End; - .

Procedure Timkiem;

Var c:char;

Begin

Writeln(’l. Tim kiem theo tac gia va nam xuat ban.');
Writeln('2. Tim kiem theo ten sach'’)
Writeln;

Write('Ban chon [1/2] : );

Repeat

c:=Readkey;

Until pos(c,'12'}>0,

Writeln(c);

If ¢='1" then TheoTG Else TheoTS;
End;

BEGIN

ClrScer;

Nhap;

Timkiem:

Write{'Bam Enter de ket thuc...");
Readln; '

END.
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Bai 6. Kiéu file

1. Céc khai bao déu ding nhung chi c6 khai béo thir nhét cho
phép truy cdp dit li€u c6 kiéu 12 kicu cua file (ki€u byte), con cac
khai bao khéc thi khong dugc.

3. Khai béo thir nhét cho phép truy cap file véi céc bién c6 kiéu la
a con khai bao thir hai khong cho phép truy cép file voi cac bien
cd kiéu array[1..10] of integer.

5. Program P20605; {Tao mot tep cac so nguyen}
Uses Crt;
Var i: Integer,
f: file of Integer;

BEGIN

Assign(f, Thu.dat'); Rewrite(f);

For i:=1 to 1000 do Write(f,i);

Close(f);
END.

7. Program P20607; {Ghi va doc file of String}
Uses Crt;

Const INP="Thu.dat';

Type Stringl0 = String[10];

Procedure Ghi;
Var f. file of String10;
S: String10;

Begin
Clrscr;
Assign(f,INP); Rewrite(f); _
Writeln('Nhap vao £. Thoi nhap khi $=™ (go Enten)!");
ReadIn(S),
While (8<>"} do

begin
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Write(f,S);
Readin(S);
end;
Close(f);
End;

Procedure Doc;
Var f: file of String10;
S: String10; '
Begin
Clrscr;
Assign(f,INP); Reset(f);
While Not Eof(f) Do
begin
Read(f,S);,
Writeln(S); _
If WhereY=25 then
begin :
Write('Press Enter to continue..”);
Readln; Clrscr;
end;
end;
Close(f);
Readln;
End;

BEGIN
Ghi;
Doc;

END.

9. Hay chay thir chuong trinh.
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11. Program P20611; {ghi de vao tep cac ban ghi vao vi tri tuy
chon}
Uses Crt;
Const  inp = 'Hocsinh.dat";
Type Hocsinh = Record
Ten : String[30];
Tuoi: Byte;
End;
Var f: file of Hocsinh;
Hs: Hocsinh;
k : integer;

BEGIN
Assign(f,inp); Reset(f),
Write('Ho va ten: *); Readln(Hs. Ten);
Write("Tuoi  :"); Readln(Hs. Tuoi);
Write('Vi tri de: *); Readin(k);
Seek(f.k); Write(f,Hs); -
Close(f);

END.

13. Program P20613; {chen vao tep cac ban ghi vao vi tri tuy
chon}
Uses Crt;
Const inp = 'Hocsinh.dat’;
Type Hocsinh = Record
Ten : String[30];
Tuoi: Byte;
End;
Var f : file of Hocsinh;
Hs,Hs1: Hocsinh;
~ k :integer;

BEGIN
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Assign(f,inp); Reset(f);
Write('Ho va ten: '); Readln(Hs1.Ten);
Write('Tuoi - :'); ReadIln(Hs1.Tuoi);
Write('Vi tri chen: '); Readln(k);
Seek(f.k);
While not EoF(f) do
begin
Read(f,Hs);
Seek(f.k);
Write(f,Hsl);
Hsl:=Hs;
Inc(k); -
end;
Write(f,Hs1);
Close(f);
END.

15. Program P206135;
Uses Crt; _
Const inp = 'Hocsinh.dat';
Type Hocsinh = Record
Ten : String[30];
Tuoi: Byte;
End;
Var f: file of Hocsinh;
Hs,Hs1: Hocsinh;
Lk : integer;
¢: char;

Procedure Xem; {Xem danh sach cac ban ghi}
Begin

ClrScr;
Seek(f,0); ki=-1;
While not EoF(f) do
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begin
Read(f,Hs); Inc(k);
Writeln(k:3,Hs.Ten:26,Hs. Tuoi:3);
If WhereX=25 then
begin
Write('Nhan Enter tiep tuc Y%
Readln; Clrscr;
end;
" end;
Readin;
End;

Procedure Xoa; {Xoa mot ban ghi o vi tri tuy chon}
Const Tg = 'Trunggian.d’;
Var {2: file of Hocsinh;
Begin
ClrScr;
Write("Thu tu ban ghi muon xoa: "); Readln(k);
Assign(f2,Tg); Rewrlte(ﬂ)
Seek(f,0);
For i:=0 to k-1 do
begin
Read(f,Hs);
Write(f2,Hs);
end;
Read(f,Hs); {bo qua ban ghi nay}
While not EoF(f) do
begin
Read(f,Hs);
Write(f2,Hs);
end;
Close(f); Close(f2);
Erase(f); Rename(f2,inp);
Assign(f,inp); Reset(f),
End;
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Procedure Sua; {Sua mot ban ghi o vi tri tuy chon}
Begin

ClrSer;

Write("Vi tri can sua: '); Readln(k);

Seek(f.k); Read(f,Hs); :
Writeln(Hs.Ten:25,Hs. Tuoi:3);

Write('Ho va ten moi: "); Readln(Hs.Ten);

Write('Tuoi :'Y; ReadIn(Hs.Tuoi);
Seek(f.k); Write(f,Hs);
End;

Procedure Them; {chen mot ban ghi vao vi tri tuy chon}
Begin
ClrScr; '
Write('Ho va ten : '); Readln(Hs1.Ten);
Write('Tuoi :; Readln(Hs1.Tuoi);
Write('Vi tri chen: "); Readln(k);
If k<=FileSize(f) then Seek(f k) Else Seek(f FileSize(f));
While not EoF(f) do
begin
Read(f,Hs);
Seek(f,k),
- Write(f,Hs1);
- Hs1:=Hs; Inc(k);
end;
Write(f,Hs1);
End;

Procedure Ve_Menu,

Begin

Clrscr;

Writeln('X. Xem toan bo danh sach.");
Writeln('S. Sua chua mot ban ghi.");
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Writeln('H. Xoa mot ban ghi.";

Writeln('T: Them mot ban ghi vao danh sach.");
Writeln('Q. Thoat khoi chuong trinh.");
Write('Lua chon cua ban: "); c:=Readkey;

¢:= Upcase(c); Write(c);

End;

Procedure Xuli;
Begin
Case ¢ of
: 'X': Xem;
'S": Sua;
'H": Xoa;
"T': Them;
'Q": begin Close(f); Halt; end;
End;
End; -

BEGIN
Assign(f.inp); Reset(f);
Repeat
Ve_menu;
Xuli;
Until false;
END.
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e - A D
Bai 7. Kieu con tré

1. Program P20701;
{Khai bao bien kieu con tro Pointer}
Type
BytePtr = “Byte;
WordPtr = *Word;
IdentPtr = NldentRec;
IdentRec = record
Ident: string[15);
RefCount: Word;
Next: IdentPtr;
end;

3. Program P20703;

Uses Crt;

Type

TFriendRec = record
Name: string{30];
Age : Byte;
end;
Var p: pointer;

BEGIN
Clrscr;

If MaxAvail < SizeOf(TFriendRec) then Writeln('Not enough

memory')
Else
begin

GetMem(p, SizeOf(TFriendRec));
FreeMem(p, SizeOf( TFriendRec));
end; :
Readin;
END.
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5. Program P20705,
Type kdl = integer;
Var i:7kdl:
a: kdl;
BEGIN
1:=Addr(a);
a:=100;
Writeln(1);
17:=200;
Writeln(a);
- Readin;
END.

7. Chay thir churong trinh.

9. Program P20709; {danh sach ten mocnoi 2 chieu}
Uses Crt;
Type pir="rec;
rec = record

previous: ptr;

name: string[20];

next: pir;

end;

Var p.lr: ptr;

Procedure Nhap,
Begin
ClrSer;
New(p); l:=p;
Write('Ten: '); Readln(p”.name); p™.previous:=nil;
While p™.name<>" do
begin
New(p”.next),
p.next”.previous:=p; .
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p:=p~.next;
Write("Ten: "); Readln(p™.name);
end;
p".next:=nil; r:=p;
End;

Procedure Lietke Xuoi;
Begin
Writeln('Liet ke xuoi danh sach da nhap:");
While 1*.next<nil do
begin
Writeln(1”.name);
1:=1"next;
end;
Readln;
End;

Procedure Lietke Nguoc;

Begin

Writeln('Liet ke nguoc danh sach da nhap:');

Repeat J _
Writeln(r*.name);
ri=r.previous;

Until r=nil;

Readln:.

End;

BEGIN

Nhap;
Lietke Xuot;
Lietke_Nguoc;
END.

11. Program P20711; {Go bo ban ghi khoi danh sach}
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Uses Crt; _
Type ptr="rec;
rec = record
name: string[20];
next: ptr;
end;
Var k: integer;
p,l: ptr;

Procedure Nhap;
Begin
ClrSer;
New(p); l:=p;
Write('Ten: '); Readln(p”.name);
Repeat
New{p”.next);
p:=p~.next;
Write('Ten: '); Readln(p”.name);
Until p™.name=";
pnext:=nil;
Write('Vi tri ban ghi can go bo: *); Readln(k);
End;

Procedure Gobo;
Var 1: integer; q: Ptr;
Begin
p:=l .
Fori:=1 to k do p:=p~.next;  {Tim vi tri cuoi}
q-=p;
p=l;
For i:=3 to k do p:=p~next;  {Tim vi tri dau}
If k=1 then l:=q
Else p”.next:=q;
End;
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Procedure In_kq;
Begin
While (I*.next<<nil) do
begin
Writeln(1”.name);
I:=1" next;
end;
Readin;
End;

BEGIN
Nhap;
Gobo;
In kq;

END.

13. Program P20713; {Chen them ban ghi vao danh sach}
Uses Crt;
Const inp ='P20713.txt’;
Type ptr = "rec;
rec = record
name: string[20];
next: ptr;
end;
Var f: text;
k: integer;
p.s.l: ptr;

Procedure Nhap;

Begin _
Assign(f,inp); Reset(f);
New(p); I:=p;

While not EoF(f) do
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begin
Readln(f,p”.name);
New(p”™.next);
p:=p”~.next;
end;
p*.next=nil;
Close(f);

New(s);
Clrscr;

Writeln('Nhap ban ghi can chen: ');
Write("Ten: '); Readln(s” .name);
Write('Vi tri can chen: '); Readln(k);

End;

Procedure Chen _rec;
Var i: integer;

Procedure Cat(Var L: ptr);
Begin

s™.next:=l;

l:=s;
end;

Begin

p:=

For 1:=3 to k do p:=p”.next;

If k>1 then Cat(p”.next)
Else Cat(l); {Cat- Noi}

End;

Procedure In_kq;

Begin
While (1*.next<nil) do

148

{Tim vi tri}



begin
Writeln(1™.name);
l:=1"next;
end;
Readln;
End;

BEGIN
Nhap;
Chen rec;
In kq;

END.

15. Program P20715; {Sap xep cac ban ghi trong danh sach theo

Name}
Uses Crt;
Const inp ="P20715.txt";
Type ptr="rec;
' rec=record
name: string[20];
next: ptr;
end;
Var f: text;
n,i,j: integer;
p.l: ptr;
teni,tenj: string;

Procedure Nhap;
Begin
Assign(f,inp); Reset(f);
New(p); l:=p; n:=0;
While not EoF(f) do
begin
ReadIn(f,p".name);
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New(p”.next);
p:=p”~.next;
Ine(n);
end;
pi.next:=nil; .
Close(f);
End;

Procedure Doicho(i,j: integer);
Var k: integer;
Begin
p:=L
For k:=2 to i do p:=p”.next;
p”.name:=tenj;
p=i;
For k:=2 to j do p:=p”™ next;
p".name:=teni;
End;

Procedure Sapxep;
Var k: integer;
Begin
Fori:=1ton-1do
For j:=i+1 ton do
begin
p:=l; For k=2 to i do p:=p”.next; teni:=p”.name;
p:=l; For k:=2 to j do p:=p”.next; tenj:=p”.name;
If teni>ten] then Doicho(i,j);
end;
End;

Procedure In_kq;
Begin
While (1*.next<nil) do
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begin
Writeln{l*.name});
I:=1".next;
end;
Readln;

- End;

BEGIN
Clrscr;

Nhap;

Sapxep,
In_kq;
END.

17. Program P20717;, {dung bien bo nho}
Uses Crt, Graph;
Const X=400; Y=200; W=100; H=20; G=135;
Var Gd,Gm,ij: Integer;
- P: Pointer;
Size: Word;

Procedure VeXetang;

Begin

SetBkColor(0);

SetFillStyle (1,7);

Bar(X, Y, X+W, Y+W);

SetColor(8);

Line(X,Y+H,X+W,Y+H),

Line(X,Y+W-H X+W,Y+W-H),

Circle(X+W div 2-5,Y+W div 2,W div 2-H-5);
Circle(X+W div 2-5 Y+W div 2,W div 2-H-13);
SetFillStyle (1,8); )
Bar(X,Y+H, X+G,Y+W-H),

FloodFill(X+W div 2-5,Y+H+10,8);
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SetFillStyle ¢1,7);

Bar(X-5,Y+W div 2-2, X+H+3,Y+W div 2+2);
Readln;

End;

BEGIN

Gd:=Detect;

InitGraph(Gd,Gm," ;
VeXetang;
Size:=ImageSize(X,Y,X+W,Y+W);
GetMem(P,Size);
Getlmage(X,Y X+W,Y+W,P?);
1:=0; j:=200;

Putlmage(i,j,P" NormalPut);
Readln;

CloseGraph;

END.
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Bai 8. V& db thi ham sé

1. Program P20801; {ve do thi ham y = x/2}
Uses Crt,Graph;
Const 10=300; j0=250; E=50;
Var Gd,Gm,i,j,c: Integer;
X,y: real;
S: string;

Function f(x: real): real,;
Begin

fi=x/2;
End;

BEGIN
Gd:=Detect;
InitGraph(Gd, Gm,'");
Line(i0,50,i0,400);
Line(50,)0,600,;0);
OQutTextXY(600-3,j0+5,'x");
OutTextXY(i0+5,50,'y");
For 1:=51 to 599 do
If (i mod E=0) then
begin
Bar (i-1,j0-1,i+1,j0+1);
x:=(1-10)/E;
Str(x:0:0,S);
If x<>0 then OutTextXY(i-3,j0+5,8);
- end;
For j:=51t0 399 do
If § mod E=0) then
begin
Bar (i0-1,j-1,10+1,j+1);
y:=-(-JjO)E;
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Str(y:0:0,5);
If y<>0 then OutTextXY(i0+5,,S);
end;
Eor i:=70 to 580 do
begin
x:=(1-10)/E;
y:=f(x);
j:=round(-y*e+j0);
If (j7>70)and(j<380) then PutPixel(i,},2);
end;
. Readln;
CloseGraph;
END.

3. Program P20803; {ve do thi ham y = sqr(x)/2}
Uses Crt,Graph;
- Const i0=300; j0=250; E=50;
Var Gd,Gm,i,j.c: Integer;
x,y: real;
S: string;

Function f(x: real): real;
Begin -

f:=Sqr(x)/2;
End;

BEGIN
Gd:=Detect;
InitGraph(Gd, Gm,'");
Line(10,50,10,400);
Line{50,j0,600,j0);
OutTextXY(600-3,j0+5,'%");
OutTextXY(10+5,50,'y");
Fori:=51 to 599 do
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-if (1 mod E=0) then
begin
Bar (i-1,j0-1,i+1,j0+1);
x:=(i-10)/E;
Str(x:0:0,8);
If x<=0 then OutTextXY(i-3,j0+5,8);
end;
For j==51 t0 399 do
If (j mod E=0) then
begin
Bar (10-1,)-1,10+1,j+1);
y:=-(j-jOYE;
Str(y:0:0,5);
If y<>0 then OutTextXY(i0+5.],S);
end;
For i:=70 to 580 do
begin
x:=(i-i0)/E;
y:=f(x);
J=round(-y*e+j0);
If (7>70)and(j<380) then PutPixel(i,j,2);
end;
Readln;
~ CloseGraph;
END.

3. Program P20805; {ve do thi ham y = sinx}
Uses Crt,Graph; _
Const  10=300; j0=250; E=50;
Var Gd,Gm,i,j,c: Integer;
X,y: real;
S: string;

Function f(x: real): real;
Begin
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f=sin(x);
End;

BEGIN
Gd:=Detect;
InitGraph(Gd, Gm,'');
Line(10,50,10,400);
Line(50,j0,600,j0);
OutTextXY(10+5,j0+5,'0%;
OutTextXY(600-3,30+5,%");
OutTextXY(i0+5,50,'y");
For i:=51 to 599 do
If (i mod E=0) then
begin
Bar (i-1,j0-1,i+1,j0+1);
x:=(1-10)/E;
Str(x:0:0,5),
If x<<>0 then OutTextXY(i-3,j0+5,S);
end;
Forj:=51 10 399 do
If (j mod E=0) then
begin ‘
Bar (10-1,j-1,10+1,j+1});
y:=-(-J0)/E; i
Str(y:0:0,9); -
If y<>0 then OutTextXY(i0+5,5,8);
end;
For i:=70 to 580 do
begin
x:=(1-10)/E;
y=f(x);
j=round(-y*e+j0);
If >70)and(j<380) then PutPixel(1,},2);
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end;
Readln:
CloseGraph;
END.

7. Program P20807; {ve do thi ham y = 1/x}
Uses Crt,Graph;
Const 10=300; j0=250; E=50;
Var Gd,Gm,1,j,il,jl: Integer;
X,y: real;
- S:string;

Function f{x: real): real;
Begin '

f=1/x;

End; '

BEGIN
Gd:=Detect;
InitGraph(Gd, Gm,'");
Line(i0,50,i0,400);
Line(50,j0,600,;0);
OutTextXY(10+5,j0+5,'0";
OutTextXY(600-3,j0+5,'x");
OutTextXY(10+5,50,'y");
For ;=51 to 599 do
If (1 mod E=0) then
begin
Bar (1-1,j0-1,i+1,j0+1);
x:=(1-10)/E;
Str(x:0:0,5);
If x<>0 then OutTextXY(i-3,j0+5,8);
end;
For j:=51 to 399 do
If (j mod E=0) then
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begin _
Bar (i0-1,j-1,10+1,j+1);
y:=-(-)O¥E;
Str(y:0:0,8);
If y<>0 then OutTextXY(10+5,,5);
end; :
For 1:=70 to 580 do
If 1<<10 then
begin
x:=(i-10)/E,
y=f(x);
J=round(-y*e+j0),
SetColor(2); -
If (1<>>70)and(j>>70)and(j<380) then Line(i,j.il,j1);
ile=1; jli=y;
end;
Readln;
CloseGraph;
END.

9. Program P20809; {ve do thi ham y = (sqr(x)-x+1)/(x-1)}
Uses Crt,Graph; '
Const 10=300; j0=250; E=30;
Var Gd,Gm.i,j,iljl: Integer;
X,y: real;
S: string;

Function f(x: real): real;
Begin

f=(sqr(x)-x+1)(x-1);
End;

BEGIN
(Gd:=Detect;
InitGraph(Gd, Gm,' *;
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Line(i0,50,i0,400); {Oy}
Line(50,j0,600,j0); {Ox}
OutTextXY(10+5,j0+5,'0';
OutTextXY(600-3,j0+5,X");
OutTextXY(i0+5,50,'y");
For i:=51 to 599 do
If ((1-10) mod E=0) then
begin
Bar (i-1,j0-1,i+1,j0+1);
x:=(1-i0)/E;
Str(x:0:0,S);
If x<>0 then OutTextX Y (i+2,j0+5,S);
end; _
For j:=51 t0 399 do
If ((§-j0) mod E=0) then
begin
y=-(j-jOVE;
Bar (10-1,j-1,i0+1,j+1);
Str(y:0:0,S);
If y<0 then OutTextXY(i0+5,,S); -
end;
x:=1; {tiem can dung}
1:=round(x*E+i0);
Line(i,50,i,400);
{tiem can xien}
1:=170; y:=(i-i0¥E; {y=x}
jr=round(-y*E+j0);
11:=480; y:=(il-i0)/E; {y=x}
Jl:=round(-y*E+j0);
Line(1,j,il,jl);
For 1:=70 to 580 do
begin
x:=(1-i0)/E;
If (x-1)<>0 then
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begin
y=f(x); .
j=round(-y*e+j0);
SetColor(2);
- If (i<>70)and(j>70)and(j<380) then Line(ij,il,jl);
il:=1; jli=y; _ '
end;
end;
Readln;
CloseGraph;
END.

11. Program P20811; {ve do thi ham x = at+x0, y = bt+y0}
Uses Crt,Graph;
Const  10=300; j0=200; E=80;
x0=1; y0=-1; a=2; b=1;
Var Gd,Gm,,),il,jl: Integer;
X,vy: real;
S: string;

Function y(tt: real): real; {tinh y theo t} -
Begin

y:=b*tt+y(;
End;

Function t(x: real): real; {tinh t theo x}
Begin

t:=(x-x0)/a;
End;

BEGIN
Gd:=Detect;
initGraph(Gd, Gm,"');
Line(i0,50,i0,400); {Oy}
Line(50,j0,600,j0); {Ox}
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OutTextXY(i0+5,j0+5,'0%;
OutTextXY(600-3,j0+5,'x");
OutTextX Y (i0+5,50,'y";
For i:=51 t0 599 do
If ((i-10) mod E=0) then .
~ begin
Bar (i-1,j0-1,i+1,j0+1);
x:=(i-i0VE;
Str(x:0:0,8);
If x<<>0 then OutTextXY(i+2,j0+5,S);
end;
For j==51 t0 399 do
If ((G-j0) mod E=0) then
begin
yy:=-(-]0)VE; :
Bar (10-1,j-1,i0+1 j+1);
Str(yy:0:0,S);
If yy<>0 then OutTextXY(10+5,},5);
end;
For i:=70 to 580 do
begin
x:=(1-10)/E;
jr=round{-y(t{x})*e+)0);
SetColor(2);
If (i< 70)and(j>70)and(j<380) then Line(i,j i1 jl);
il:=1; jl=y;
end:;
Readln;
CloseGraph;
END.

13. Program P20813; {ve do thi ham x = rcost + a, y = rsint + b} -
Uses Crt,Graph;
Const i0=300; j0=200; E=60;

x0=1; y0=0; a=3; b=2;
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Var Gd,Gm,i,),t: Integer; -
X,y: real;
S: string;

Function yy(t: real): real; {tinh y theo t}
Begin

yy:=b*sin(t)+y0;
End; '

Function xx(t: real): real; {tinh x theo t}
Begin
. xx:=a*cos(t)y+x0;

End,

BEGIN
Gd:=Detect;
InitGraph(Gd, Gm,"");
Line(10,50,i0,400); {Oy}
Line(50,0,600,;0); {Ox]}
OutTextXY(i0+5,j0+5,'0);
OutTextXY(600-3,j0+5.'x");
OutTextXY(i0+5,50.'y");
Fori:=51 to 599 do
If ((i-10) mod E=0) then
begin
Bar (i-1,j0-1,1+1,jO+1);
x:=(1-10)/E;
Str(x:0:0,8); -
If x<>0 then OutTextXY(i+2,j0+5,8);
end;
For j:=51 t0 399 do _
If ((j-)0) mod E=0) then
begin
y:=-(j-JOVE;
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Bar (i0-1,5-1 10+ld+1),
Str(y:0:0,8);
If y<<0 then OutTextXY(10+5,j S)
end;
For t:=0 to 1000 do
begin
i:=round(xx(t)*E+i0);
j=round(-yy(t)*E+j0);
SetColor(2);
If (1>7O)and(1<600)and(}>?0)and(]<380) then
PutPlxel(l,_L 2)
end;
Readln;

| CloseGraph;

END.

15. Toa dd C va D tinh nhu sau:
C=(xz )
D ={(x|, y2)
17. Program P20817; {Duong cong Pascal}
Uses Crt,Graph,;
Const  10=200; j0=240; E=80;
a=2; b=1;
Var Gd,Gm,i,j,tt: Integer;
X,y,t: real;
S: string;

Function yy(t: real): real {tmh y theo t}
Begin

yy:=a*sin(t)*cos(t)+b*sin(t);
End;

Function xx(t: real): real; {tinh x theo t}
Begin
xx:=a*sqr(cos(t))+b*cos(t);
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End;
BEGIN
Gd:=Detect;
InitGraph(Gd, Gm,"");
Line(i0,50,10,400); {Oy}
Line(50,j0,600,30); {Ox}
QutTextXY(10+5,j0+5,'07;
OutTextXY(600-3 j0+5,'x");
OutTextXY(10+5,50,'y");
For 1:=51 to 599 do
If ((i-10) mod E=0) then
begin
Bar (1-1,0-1,i+1,j0+1);
x:=(1-10)/E;
Str(x:0:0,5);
If x<>0 then OutTextXY(1+2d0+5 S);
end;
For j:=51t0 399 do
1 {(G-30) mod E=0) then
begin
y:=-(-j0)E;
Bar (10-1,5-1,i0+1 j+1);
Str(y:0:0,S); .
If y<>0 then OutTextXY(i0+5,;,S)
- end; .
For tt:=0 to 6300 do {tt:0..2pi}
begin
t:=tt/1000;
xX:=xx(1);
y=yy(t):
i:=Round(x*e+10);
1:=Round(y*e+j0),
If (1>?O)and(_|>?0)and(1<600)and(_|<400) then
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PutPixel(i,j,2);

end;
Readln;
CloseGraph;
END.

19. Program P20819; {Duong cong Astroid}
Uses Crt,Graph;
Const 10=300; j0=240; E=70;

b=2;

-Var  Gd,Gm,i,j,1t: Integer;

x,y,t: real;
S: string;

Function xx(t: real): real; {tinh x theo t}
Begin

xx:=b*cos(t)*Sqr(cos(t));
End;

Function yy(t: real): real; {tinh y theo t}
Begin

yy:-=b*sin{t)* Sqr(sin(t));
End;

BEGIN
Gd:=Detect;
InitGraph(Gd, Gm,'":
Line(i0,50,i0,400); {Oy)
Line(50,j0,600,j0); {Ox}
OutTextXY(i0+5,j0+5,'0";
OutTextX Y(600-3,j0+5,'x");
OutTextXY(i0+5,50,v";
For i:=51 to 599 do

If ((i-i0) mod E=0) then
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begin
Bar (i-1,j0-1,i+1,j0+1);
x:=(1-10)/E;
Str(x:0:0,5);
[f x<>>0 then OutTextXY(i+2,j0+5,5);
end;
For j:=51 to 399 do
If ((j-)0) mod E=0) then
begin
y=-(jJO)E;
Bar (i0-1,j-1,i10+1,j+1);
Str(y:0:0,8);
If y<>0 then OutTextX Y (i0+5,5,9);
end;
For tt:=0 to 6300 do {tt:0..2pi}
begin
t:=tt/1000;
x:=xx(1);
y=yy(t);
1:=Round(x*e+i0);
J:=Round(y*e+j0);
If (1>70)and(|>70)and(1<600)and(_|<400) then
PutPixel(i,},2);
end;
Readln;
CloseGraph;
END.

- 21. Program P20821; {Duong cong Strofoid}
Uses Crt,Graph;
Const 10=300; j0=240; E=70;
a=2;
Var Gd,Gm,i,),tt: Integer;
X,y,t: real;
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S: string;

Function xx(t: real): real; {tinh X theo t}
Begin

xx:=a*(Sqr(t)-1)/(1+Sqr(t));
End;

Function yy(t: real): real; {tinh y theo t}
Begin

yy:=a*t*(Sqr(t)-1)/(1+Sqr(t));
End;

BEGIN
Gd:=Detect;
InitGraph(Gd, Gm,'";
Line(i0,50,10,400); {Oy}
Line(50,j0,600,j0); {Ox}
OutTextXY(10+5,j0+5,'0";
OutTextXY(600-3,j0+5,x);
OutTextXY(i0+5,50,'y'");
For 1:=51 to 599 do
If ((i-10) mod E=0) then .
begin
Bar (i-1,j0-1,i+1,j0+1);
x:=(1-10)/E;
Str(x:0:0,8);
If x<>0 then OutTextXY(i+2,j0+5,S);
end;

- For j:=51 10 399 do

If ((j-)0) mod E=0) then
begin
y:=-(-j0)/E; .
Bar (10-1j-1,i0+1 j+1);
Str(y:0:0,8);
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If y<=0 then OutTextXY(i0+5,1,S);
end;
For tt:=-3000 to 3000 do
begin '
t:=tt/1000;
X:=xx(1);
y=yy(b);
i:=Round(x*e+i0);
j-=Round(y*e+j0);
If (i>70)and(j>70)and(i<600)and(j<400) then
PutPixel(1,3,2);
end;
Readin;
CloseGraph;
END.
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Bai 9. Cac thuat toan tao chuyén dong
trén do6 hoa

1. Program P20901; {hinh vuong chuyen dong deu tu trai sang
phai }
Uses Crt, Graph;
Var Gd,Gm,x,y: Integer;
Pa,Pb: Pointer;
Size: Word;
BEGIN

Gd:=Detect;

InitGraph(Gd,Gm,'");
Size:=ImageSize(0,0,10,10);
GetMem(Pb,Size);
Getlmage(0,0,10,10,Pb*);
GetMem(Pa,Size);
Bar(0,0,10,10);
Getlmage(0,0,10,10,Pa™);
ClearDevice;

x:=0; y:=200;

Repeat
Putlmage(x,y,Pa”,NormalPut);
Delay(10);
Putimage(x,y,Pb”,NormalPut);
Inc(x);

If x>600 then x:=0;

Until KeyPressed;

CloseGraph;

END.

3. Program P20903; {dieu khien van toc cua hinh vuong}
Uses Crt, Graph;
Var Gd,Gm,x,y,v: Integer;

Pa,Ph: Pointer;
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Size: Word;
c: char;

BEGIN
Gd:=Detect;
InitGraph(Gd,Gm,' ");
Size:=ImageSize(0,0,10,10);
GetMem(Pb,Size);
Getlmage(0,0,10,10,Pb");
GetMem(Pa,Size);
Bar(0,0,10,10);
Getlmage(0,0,10,10,Pa™);
ClearDevice;
x:=0; y:=200; v:=20;
Repeat
Repeat
Putlmage(x,y,Pa”,NormalPut);
Delay(v);
Putlmage(x,y,Pb",NormalPut);
Inc(x);
If x>600 then x:=0;
Until KeyPressed;
¢:=ReadKey; If c= #0 then c:=ReadKey;
If (c= #72)and(v>0) then Dec(v);
If (c= #80)and(v<100) then Inc(v);
Until (c= #27)or(c= #13);
CloseGraph;
END.

5. Program P20905;  {hinh vuong chuyen dong xien deu}
Uses Crt, Graph; ' '
Const a=-pi/4; d=5; v=200;
Var Gd,Gm,x.y,dx,dy: Integer;
Pa,Pb: Pointer;
Size: Word;
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BEGIN -

- Gd:=Detect;

InitGraph(Gd,Gm,' ");
Size:=ImageSize(0,0,10,10);
GetMem(Pb,Size);
Getlmage(0,0,10,10,Pb");
GetMem(Pa,Size);
Bar(0,0,10,10);
Getlmage(0,0,10,10,Pa%);
ClearDevice; _
x:=300; y:=200; dx:=round(d*cos(a)); dy:=round(d*sin(a));
Repeat
Putlmage(x,y,Pa”,NormalPut);
Delay(v);
Putlmage(x,y,Pb",NormaJPut);
*Ine(x,dx); Inc(y,dy);
If x>600 then x:=0;"
If x<0 then x:=600;
If y>440 then y:=0;
If y<0 then y:=440;
Until KeyPressed;
CloseGraph;
END.

7. Program P20907; {diem chuyen dong tron co van toc}
Uses Crt, Graph;
Const r =150;
Var Gd,Gm,x0,y0.x,y,v: Integer;
a:real;  {goc}
¢: char;
BEGIN
Gd:=Detect;
InitGraph(Gd,Gm,' ");
x0:=GetMaxX div 2;
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y0:=GetMaxy div 2;
PutPixel(x0,y0.4),
v:=10; a:=0;
Repeat
Repeat
x:=x{0+Round(r*cos(a)); y:=y0+Round(r*sin(a));
PutPixel(x,y,15); '
Delay(v};
PutPixel(x,y,0);
a:=a+0.01;
Until KeyPressed;
c:=ReadKey; If c= #0 then c:=ReadKey;
If (¢= #72)and(v>0) then Dec(v);
If (¢= #80)and(v<100) then Inc(v);
Until (¢= #13)or(c= #27);
CloseGraph;
END. .

9. Program P20909; {doan thang tu quay}
Uses Crt, Graph; _
Const [=150; v=5; x0=200; y0=200; =0.01;
Var Gd,Gm,x,y: Integer;
a:real; {goc}

BEGIN
Gd:=Detect;
InitGraph(Gd,Gm," '};
a:=0;
Repeat

x:=x0+Round(l*cos(a));

y:==y0+Round(l*sin(a});

SetColor(15);

Line(x0,y0,x,v);

Delay(v);

SetColor(0);
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Line(x0,y0,x,y);
ar=att;
Until KeyPressed;
CloseGraph;

END.

1. Program P20911; {doan thang tu quay}

Uses Crt, Graph; _

Const  11=100; 12=150; v=5; x0=200; y0=200; t=0.01; b=-0.9;

Var Gd,Gm,x1,y1,x2,y2: Integer;

a:real; {goc}

BEGIN

Gd:=Detect;

InitGraph(Gd,Gm,'");

a:=0;

Repeat ' .
Bar(x0-1,y0-1,x0+1,y0+1);
x1:=x0+Round(l1*cos(a));
y}1=y0+Round(11*sin(a));
x2:=xHRound(12*cos(a+b));
y2:=yHRound(12*sin(a+b));
SetColor(15);

Line(x1,y1,x2,y2);
Delay(v),
SetColor(0);
Line(x1,y1,x2,y2);
ar=a+tt,;

Until KeyPressed;

CloseGraph;

END.

13. Program P20913;  {hinh vuong dac tu quay?}
Uses Crt, Graph;
Const w=150;v=0;
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x0 = 200; y0 = 200;

t=10.05; b=pi/2;

Var Gd,Gm,x1,y1,x2,y2,x3,y3,x4,y4,1: Integer;
a:real; {goc}

BEGIN

Gd:=Detect; :

InitGraph(Gd,Gm,' ");

SetColor(4),

a:=0; l:=Round(w/Sqrt(2)):

Repeat
- x1=x0+Round(1*cos(a));
yl:=y0+Round(1*sin(a)),
x2:=x0+Round(1*cos(a+b));
y2:=y0+Round(1*sin{a+b));
x3:=x0+Round(1*cos{a+2*h));
y3:=y0+Round(1*sin(a+2*b));
x4:=x0+Round(1*cos(a+3*b));
y4:=y(+Round(1*sin(a+3*b)); _
Line(x1.y1,x2,y2); Line(x2,y2,x3,y3);
Line(x3.y3,x4,y4); Line(x1,y1,x4,y4);
SetFiliStyle(1,4); FloodFill(x0,y0,4);
Delay(v);
SetFillStyle(1,0); FloodFill(x0.y0,0);
a:=att,
Until KeyPressed;
CloseGraph:;
END.

15. Program P20915;  {hinh vuong dac tu quay + chuyen dong)
Uses Crt, Graph; _
Const w=150; v=0;t=0.01; b= pi/2;
Var Gd,Gm.x0,y0,x1,y1,x2,y2,x3,y3,x4,y4,1: Integer;
a: real; {goc}
BEGIN
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Gd:=Detect;

InitGraph(Gd,Gm,");

SetColor(4);

a:=0; I:=Round(w/Sqrt(2));

x0:=0; y0:=240;

Repeat
x1:=x0+Round(I*cos(a));
y1:=y0+Round(1*sin(a));
x2:=x0+Round(I*cos(a+b));
y2:=y0+Round(1*sin(a+b));
x3:=x0+Round(*cos(a+2*b));
y3:=y0+Round(I*sin(a+2*b));
x4:=x0+Round(1*cos(a+3*b));
y4:=y0+Round(l*sin(a+3*b));
Line(x1,y1,x2,y2); Line(x2,y2,x3,y3);
Line(x3,y3,x4,y4); Line(x1,y1 Xx4,y4);
SetFillStyle(1,4); FloodFill(x0,y0,4);
Delay(v); .
SetFillStyle(1,0); F loodFill(x0,y0,0);
a:=att; '
x(0:=x0+1;
If x0=640 then x0:=0:

Until KeyPressed;

CloseGraph;

END.
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Bai 10. Cic bai to4n hinh hoc

1. Program P21001;{4 hinh chu nhat}

Uses Crt;

Var c¢:Armay[l..4,1..2] of byte;
d:Array[1..200,1..200] of byte;
dx:Array[1..4] of byte;
i:byte;
s,n:integer;

Procedure put(a,b,x,y,t:byte);
Var 1,):byte;
Begin
For 1=y to y+b-1 do

For j:=x to x+a-1 do df1,j]:=t;
End;

Function test(a,b,x,y:byte):boolean;

Var 1,j:byte;

Begin

test:=false;

If y+b-1> n then exit;

If x+a-1> n then exit;

For 1:=y to y+b-1 do

For j=x to x+a-1 do

If d[1,)]=1 then exit;

test:=true;

End;

Procedure tim;

Var 1,a,b.x,y:byte;
ok:boolean;

Begin

QOk:=false;
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Fory:=1 tondo
For x:=1 ton do
If d[y,x]=0 then
Begin
ok:=true;
Fori:=1to 4 do
If dx[i]=0 then
Begin
dx[i]:=1;
ar=c[1,11;
b:=c[1,2];
If test(a,b,x,y) then
Begin '
put(a,b,x,y,1);
“tim; '
put{a,b,x,y,0);
End;
a:=¢[i,2];
b:=¢[i,1];
If test(a,b,x,y) then
Begin ,
put{a,b,x.y,1);
tim;
put(a,b,x.y,0);
End;
dx[1]:=0;
End;
exit;
End;
If ok=false then
Begin :
Write(' Xep duoc thanh hinh vuong"):
readln;
halt;
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End;
End;

BEGIN
Clrser;
5:=0;
- Fori=1to4 do
begin
Write(' Nhap toa do hinh chu nhat thu ',
Yreadln(c[i,1],c[1,2]);
- si=steli,1]*e[i,2];
end;
If round(sqrt(s))<sqrt(s) then
begin
Write('Khong the xep duoc thanh hinh vuong’);
readln; '
halt;
end;
n:=round(sqrt(s)};
fillchar(dx,sizeof(dx),0);
Clrscr; :
tim;
END.
3. Program P21003;
{Kiem tra 3 so co tao thanh tam giac gi}
Uses Crt; '
Var a,b,c: real;

Function Vuong(cl,c2,c3:real): boolean,
Begin

Vuong:=cl*cl=c2*c2-+c3*c3;
End; '

Function tu(c1,c2,c3:real): boolean;
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Begin _
t=cl*cl>c2*c2+¢3*c3;
End;

BEGIN
Repeat

Clrscr;

Wrtte('Nhap do dai 3 canh cua 1 tam giac: *);

Readln(a,b,¢); _
Until (2>0)and(b>0)and(c>0)and(a<b+c)and(b<c+a)and(c<a+b);
If Vuong(a,b,c)or Vuong(b,c.a)or Vuong(c,b,a) then Write("Tam
giac do la tam giac vuong.")

Else If tu(a,b,c)or tu(b,c,a)or tu(c,a,b) then Write('Tam giac do
la tam giac tu.")

Else Write("Tam giac do la tam giac nhon.");

Readln; '
END.

5. Program P21005; {Tim dinh con lai cua hinh chu nhat}
Uses Crt;
Var i: byte;

X,y: array [1..4] of real;

Procedure Error;

Begin
Write('Du lieu sar');
Readln; )
halt;

End;

BEGIN
Clrscr;
Fori:=1to 3 do
begin
Write('Nhap toa do dinh thu ',i,’ (x,y)=");
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ReadIn{x[i],¥i]);
end;
If (x[1]=x[2]) and (x[2]=x]3]) then Error;
If (y[1]=y[2]) and (y[2]=y[3]) then Error;
If (x[1]=x[2]) then x[4]:=x[3]
Else If (x[2]=x[3]) then x[4]:=x[1]
Else If (x[3]=x[1]) then x[4]:=x[2]
Else Error;
If (y[1]=y(2]) then y[4]:=y[3]
Else If (y[2]=y[3]) then y[4]}:=y[1]
Else If (y[3]=y[1]) then y{4}:=y[2]
Else Error:
Clrscr;
Write('Toa do dinh thu 4 la (x,y) ="',x[4]:5:2,"".y[4]:5:2);
Readln;
END.

7. Program P21007,;

{Tinh tong khoang cach tu 1 diem toi cac canh cua hinh chu nhat}
Uses Crt;

Var x,y.kel ke2:real;

Procedure Tinh(x1,yl x2,y2 real);
Begin
If (x1<=x)and(x<=x2) then k¢1:=x2-x1
Else If x<x1 then ke1:=x2-x1+2*(x1-x)
Else kel:=x2-x1+2*(x-x2);
If (yl<=y)and(y<=y2) then ke2:=y2-y1
Else If y<yl then ke2:=y2-y14+2*(y1-y)
Else ke2:=y2-y1+2*(y-y2);
End; '

BEGIN

Clrscr;
Write('Nhap toa do diem A: '); Readln(x,y);
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Clrser;
Tinh(-0.5,-0.5,0.5,0.5);
Writeln('a. Tong khoang cach la: " kc1+ke2:5:2);
Tinh(0,0,1,1);
Writeln('b. Tong khoang cach la: ' kc1+ke2:5:2);
Readln;

END.

9. Program P21009; {Diem tron n duong tron}.
Uses crt;
Const fi ='P21009.inp";
Var f:text;
c:array[1..100,1..3] of real;
d,x,y,min:real;
n,it:byte;

function inside(x,y:real):boolean;
Var i:byte;
Begin
inside:=false;
Fori=1tondo
If sqr(x-c{i,2])+sqr(y-c{i, 1])>sqr(c[1 3D then exit;
inside:=true;

End;

BEGIN

Clrscr;

Assign(f,fi); !

Reset(f); '

Readin(f,n);

min:=10000;

Fori:;=1tondo

Begin
Readln(f.c{i,1],c[1,2],¢[i,3]);
If ¢[i,3]<min then
Begin
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min:=c[i,3];
t:=i;
End;
End;

y:=c[t,1]-¢c[t,3];

d=0.1;

Repeat
x:=c[t,2]-c[t,3];
Repeat

x:=x+d;
If inside(x.y) then
Begin _
Writeln('Diem (,x:3:2,',",y:3:2,") nam trong tat ca cac
hinh tron’);
Readln;
Exit;
End;
Until x>¢[t,2]Hc[t,3];
y=y+d;
Until y>c[t,1]+¢[t,3];
Close(f); '
END.

11. Program P21011; {Tim tam giac cuc tieu}
Uses Crt;
Const max = 100;
¢ =0.000001;
Var i,n,d1,d2,d3,d4: word;
X,y: array [1..max] of real;
cl,e2,c3,p,dth: real;

Function kc(cs1,cs2: word): real;

Begin
ke:=sqrt(sqr(x[cs1]}-x[cs2])+sqr(y[csl]-y[cs2]));

End;
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Function dt{(d1,d2,d3: word): real;
Begin
cl:=ke(d1,d2);
c2:=kc(d2,d3);
c3:=kc(d3.,d1),
p:=(cl+c2+c3)/2;
dt:=sqrt(p*(p-c1)*(p-c2)*(p-c3));

" End;

Function Found: boolean;
Var i word;
Begin
Fori==1tondo
If (1<-d and(i<c>d2)and(i<>d3)and (abs(dth-dt(d1,d2 1)-
dt{d2,d3,1)-dt(d3,d1 1))<e) then
begin
d4:=i;
Found:=true;
exit;
end;
Found:=false;
End; .

BEGIN
Repeat
Clrscr;
Write('Co bao nhieu diem: ');
ReadIn(n);
Until n>2;
Fori:=ltondo
begin
Write('Nhap toa do diem thu i, ');
Readln(x[i],y[1]);
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end;
dl:=1;
d2:=2;
d3:=3;
dth:=dt(d1,d2,d3);
While Found do
begin
d3:=d4;
dth:=dt(d1,d2,d3);
end;
Clrscr;
Write('Tam giac cuc tieu co 3 dinh la: ’,d1 :5,d2:5,d3:5);
Readln; .
END.

13. Program P21013;{dien tich hop cua 3 duong tron}
- Uses crt; .
Const fi="P21013.inp’;
Var a,b,c.0a,0b,0c,s,ga,gb,gc:real;
fitext;
BEGIN
Clrscr;
Assign(f h);
Reset(f);
Readln(f,0a,0b,0c);
c:=sqrt(oa*oa+ob*ob+oa*ob);
b:=sqrt(oa*oatoc*octoa*oc);
a:=sqrt(oc*oc+ob*ob+oc*ob);
ga:=(b*b+c*c-a*a)/(2*b*c);
gb:=(a*a+c*c-b*b)/(2*a*c);
ge=(b*b+a*a-c*c)/(2*a*b);
ga:= 2* ArcTan (sqrt (1-sqr (ga)) /ga);
gb:=2*ArcTan (sqrt (1-sqr (gb)) /gb);
- gc:=2*ArcTan (sqrt (I-sqr (ge)) /ge);
s:=(0a*ob+ob*ob+oc*oa)*sqri(3)/2;
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s:=s+(2*pi-ga)*oa*oaf2+(2*pi-gb)*ob*obf2+(2*pi-gc)*oc*ocQ;

Writeln('dien tich phan hop cua 3 duong tron la: 's);
Close(f); '

Readln;
END.

15. Program P21015;{Dien tich cua hop n hinh chu nhat}
Uses crt;
Const fi="P21016.inp’;
Type mang=Array[1..101] of real:
Var n:byte;
X,y:mang;
dx.dy:byte;
d:array[1..200,1..4] of real;
c:array[1..200,1..200] of byte;
fitext;

Procedure cui(t:byte;Var len:byte;Var m:mang);
Var i:byte;
Begin

. Dec(len);

For i:=t to len do m[i]:==m[i+1];
End;

Procedure xapxep(Var len:byte;Var m:mang);
Var i,j:byte;
d:real;
Begin
Fori:=1 to len-1 do
For j:=1+1 to len do
I[f m{j}<m][i} then
Begin
d:=m[j];
m[j]:=m[i];
m{i]:=d;
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End;
i:=1;

End .

Procedure input;

Var 1,j:byte;

Begin

dx:=0;

dy:=0;

Assign{f,fi),

Reset(f),

Readin(f)n);

Fori:=1tondo

Begin
ReadIn(f,d[1,1],d[4, 2] d[i,3].d[i 4])
Inc(dx,2);
Inc(dy,2);
x[dx-17:=d[1,2];
- y[dy-1]=d[},1];
x[dx]:=d[1,4];
yidy]:=d[i,3];
End;

Close(f);

xapxep(dx,x);

xapxep(dy.y);

End;

Procedure work;

Var 1i,).k.x1,y1,x2,y2:byte;
sum:real;

Begin

Fillchar(c,sizeof(c),0);

Fork:=1 tondo
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Begin ,
For x1:=1 to dx do If d{k,2]=x[x1] then break;
For x2:=1 to dx do If d[k.4]=x[x2] then break;
For yl:=1 to dy do If d[k,1]=y[v1] then break;
For y2:=1 to dy do If d[k,3]=y[y2] then break;
For ir=yl to y2-1 do
For j:=x1 to x2-1 do ¢[ij]:=1;
End; '
sum:=0;
For i:=1 to dy-1 do
For j:=1 to dx-1 do sum:=sum+c[i,j]*(y[i+1]-y[i])*(x[j+1]-
xpD; |
Writeln;
Write(' Tong dien tich che phu la: *,sum:6:3);
End; : '

BEGIN
Clrscr;
input;
work;
Readln;

END.

17. Program P21017; {Tim bao dong loi}
Uses Crt;
Const max =100;
Var i,j,nl: word;
tam: integer;
X,y: array [1..max] of rgal;
d: array [1..max] of word;
cx: array [1..max] of boolean;
a,b,c: real;
found,stop: boolean;
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Procedure Gan(am,bm,cm: real);
Begin

a:=am,

b:=bm;

ci=cm;
End;

Procedure Timdt(cs1,cs2: word);
Begin
If x[cs1]=x[cs2] then
begin
Gan(-1,0,x[cs1]);
exit;
end;
If y{cs1}=y[cs2] then
begin
Gan(0,-1,y[cs1));
exit;
end;
a=t; .
b:=(x[es1]-x[cs2])M(y{cs2]-y[cs1]);
=-x{csl]-b*y[csl];
End;

Function f(cs: word): real;
Begin

f:=a*x[cs}+b*y[cs]+c;
End;

Function Dung(csl,cs2: word): boolean;
Var i: word;

Begin

Timdt(csl,cs2);

Tam:=0;
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Fori:=1tondo
If (i<>csl) and (i<>es2) then
begin
If f{(i)<0 then tam:=-1 Else tam:=1
break;
end;
Fori:=1tondo
If (1<>esl) and (i<>cs2) then
If fGy*tam<0 then
begin
dung:=false;
exit;
end;
dung:=true;
End;

BEGIN
Clrscr;
Write('Co bao nhieu diem: ");
Readln(n},
Fori:=1tondo
begin
Write('Nhap toa do diem thu ' i,": %
ReadIn(x[i],y[i]);
End;
Found:=false;
FillChar(cx,SizeOf{(cx),true);
Fori=1ton-1do
begin
Forj:=i+1 tondo
If dung(i,j) then
begin
1:=2;
di1]:=i;

»

189



df2]:=y;.
cx[i]:=false;
cx[j]:=false;
found:=true;
break;
end;
If found then break;
end;
stop:=false;
While not stop do
begin
stop:=true;
Fori:=1 tondo
If cx[i] and dung(d[l],1) then
begin
stop:=false;
Inc(l),
d{1)=1;
- ¢x[1]:=false;
end;
end;
Clrscr;
Writeln('Da giac loi chua tat ca co ',1,' dinh la cac dinh: ');
Fori==1toldo
begin
_ Write(d[i]:5);
If i mod 10=0 then Writeln;
end;
Readln;
END.

19. Program P21019; {Kiem tra da giac}
Uses Crt;

Const max =100;

Var i,j,n: word;
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tam: integer;

X,y: array [1..max+1] of real;
a,b,c: real;

ok1,0k2: boolean;

Procedure Gan(am,bm,cm: real);
Begin '
a:=am,
b:=bm;
c:=Cm;
End;

Procedure Timdt{cs1,cs2: word);
Begin
If x[es1]=x[cs2] then
begin
gan(-1,0,x[cs1]);
_exit;
end;
If y[cs1]=y[es2] then
begin
gan(0,-1y[es1);
exit;
end;
a=1; _
b:=(x[cs1]-x[cs2])/(y[cs2]-y[cs1]);
c:=-x[csl]- b*y[csl]
End

Function f(es: word): real;
Begin '

fi=a*x[cs]+b*y[es]c;
End;
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Function Cat(cs1,cs2: word): boolean;
Begin '
Timdt{csl,cs1+1);
If f(cs2)*f(cs2+1)<0 then
begin
Timdt(cs2,c52+1);
If f{cs1)*f(cs1+1)<0 then
begin
cat:=true;
exit;
end;
end;
Cat:=false;
End;

Function Dung(cs1,cs2: word): boolean;
Var i: word; :
Begin
Timdt{cs],cs2);
Tam:=0;
Fori:=1 tondo

If (i<>es1)and(i<c>¢s2) then

begin

If £(1)<0 then tam:=-1 Else tam:=1;

break;
end;
Fori:=1tondo
If (1<>csand(i<>¢s2) then
If {(i)*tam<0 then
begin
Dung:=false;
exit;
end,
Dung:=true;
End:
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BEGIN
Repeat
Clrscr;
Write("Co bao nhieu diem: ");
Readin(n);
Until n>2;
Fori:=1 tondo
begin
Write('Nhap toa do diem thu i, : ");
ReadIn(x[i],y{i]);
end;
x[n+1]:=x[1];
y[o+1]:=y[1);
okl :=true;
For i:=1 to n-1 do
begin
For j:=i+1 to n do
If cat(i,j) then
begin
okl:=false;
break;
end;
If not ok then break:
end;
If not ok then ok2:=false
Else begin
ok2:=true;
Fori:=1 ton-1 do
If not Dung(i,i+1) then
begin
ok2:=false;
break;
end;
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If not dung(1,n) then ok2:=false;
end;
Clrscr;
If okl then Writeln('Da giac khong tu cat.”)
Else Writeln('Da giac co tu cat.’):
If ok2 then Writeln{'Da giac la da giac loi.")
Else Writeln('Da giac khong phai la da giac loi.");
Readln;
END.

21. Program P21021;{phu roi nhau cua hinh chu nhat CNQ}
Uses crt; '
Const fi ="'P21021.inp';
Var c:Array[1..100,1..2] of byte;

d:Array[1..200,1..200] of byte;

dx:Array[1..4] of byte;

s,n,i,cX,cy:integer;

fitext;

Procedure put(a,b,x,y,t:byte);
Var i,j:byte; '
Begin
For 1=y to y+b-1 do

For j:=x to x+a-1 do d[1,)]:=t;
End;

Function test(a,b,x,y:byte):boolean;
Var 1,):byte;
Begin
test:=false;
If y+b-1> cy then exit;
If x+a-1> cx then exit;
For i:=y to y+b-1 do
For j:=x to x+a-1 do If d[i,}]=1 then exit:
test:=true;
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For j:=x to x+a-1 do If d{i,j]=1 then exit;
test:=true;
End;

Procedure tim(k:byte);
Var i,a,b,x,y:byte;
Begin '
If k=n then
Begin
write(" Xep duoc');
readln;
halt;
End;
For y:=1 to cy do
For x:=1 to cx do
If d[y.x]=0 then
Begin
Fori:=1 tondo
If dx[1]=0 then
Begin
dx[i]:=1;
a=ci,1];
 br=c[i,2];
If test(a,b,x,y) then
Begin
_put(a,bx.y,1);
tim(k+1);
put(a,b.x.y,0});
End;
a:=c[1,2];
b:=c[1,1]; .
If test(a,b,x,y) then
Begin
put(a.b,x.y,1);

195



tim(k+1);
put(a,b.x,y.0);
End;
dx[i]:=0;
End;
exit;
End;
End;

BEGIN
- 8:=0;
Assign(f,f1);
Reset(f);
Readln(f,n,cx.cy);
Fori:=1tondo
Begin
readIn(f,c[i,1},¢[1,2]):
s:=s+c[i,11*c[1,2];
End;
Close(f);
If s<ex*cy then
Begin

write('Khong the xep duoc thanh hinh vuong’);

readln;
halt;

End;
fillchar(dx,sizeof(dx),0);
Clrser; :
tim(0);

END.
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Bai 11. On tap
1. Program P21101; {So sanh hai File}
Uses Crt;

- Const inpl=P21101a.inp’;

inp2="P21101b.inp";
Var f1,12: file of byte;
cl.c2: byte;

BEGIN
Clrscr;
Assign(fl,inpl); Reset(f1);
Assign(f2,inp2); Reset(f2);
While (not Eof(f1))and(not Eof(f2)) do
begin
Read(fl,cl); Read(f2,c2);
If c1<c¢2 then
begin
Writeln{'Hai file khac nhau"); Readln;
Close(f1); Close(f2);
exit;
end; _ .
end; _ :
If (not Eof(f1))or(not Eof(f2)) then Writeln('Hai file khac nhau."
Else Writeln('Hai file giong nhau.");
Close(f1); Close(f2);
Readln;
END.

3. {$N+} _
Program P21103; {Hinh vuong chuyen dong tren qui dao
Ellipse}

Uses Crt,Graph;

Const GocLechHV = 4*pi/180;
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MauHinhVuong=1;
BanKinhHV=50;
a=250;
b=80;
Var gd,gm: integer;
xHV,yHV: array [1..4] of integer;
XTam,yTam,xG,yG: integer,
GocXoayHV,temp: real;
DoDoiX: integer;

Procedure KhoiTao;

Begin

x(3:=320;

y(3:=240;

Randomize;
GocXoayHV:=random(180)*pi/180;
xTam:=random(a);

DoDoix:=1;

End;

Procedure VeHthuong(Mau byte);
Var 1: byte;
Begin
Fori:=1to 4'do

begin
xHV{i]:=xG+xTam+round(BanKinhHV *sin{GocXoayHV+(i-
1y*(pi/2)));
yHV{i]:=yG+yTam+round(BanKinhHV*cos(GocXoayHV +(i-
*(pi/2)));

end;
SetColor{Mau);
For i:=1 to 3 do line(xHV[i].yHV[i],xHV[i+1],yHV[i+1]);
line(xHV{1],yHV[1]xHV[4],yHV[4)]);
SetFillStyle(1,Mau);
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MauHinhVuong=1;
BanKinhHV=50;
a=250;
b=80;
Var gd,gm: integer;
xHV,yHV: array [1..4] of integer;
xTam,yTam,xG,yG: integer;
GocXoayHV temp: real;
DoDoiX: integer; :

Procedure KhoiTao;

Begin

xG:=320;

y(G:=240;

Randomize;
GocXoayHV:=random(180)*pi/180;
XTam:=random(a);

DoDoix:=1;

End;

Procedure VeHthuong(Mau byte);
Var i: byte;
Begin
Fori:=1to 4do

begin
xHV[i]:==xG+xTam+round(BanKinhHV*sin(GocXoayHV+(i-
1y*(pi/2)));
yHV[i]:=yG+yTam+round(BanKinhHV*cos(GocXoayHV +(i-
(i),

end;
SetColor(Mau);
For i:=1 to 3 do line(xHV[i],yHV[i] xHV[i+1],yHV{i+1]);
line(xHV[1],yHV[1],xHV[4],yHV[4]);
SetFillStyle(1,Mau);
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FloodFill(xG+xTam+3,yG+yTam+3 Mau);
SetColor(15);

Ellipse(xG,yG,0,360,a,b);
Circle(xG+xTam,yG+yTam,2);

End; '

Function Can(x1,al,bl: real): real;
Var r: real;

Begin

r=(1-((x1*x1)/(al*al)));

If r<0.01 then Can:=0

Else Can:=sqrt(r*b1*b1);

" End;

BEGIN

gd:=detect;

InitGraph(gd,gm,' *);

KhoiTao;

Repeat
GocXoayHV:=GocXoayHV+GocLechHV;
If (xTam<-a)or(x Tam>a) then DoDoix:=-DoDoix;
XTam:=xTam+DoDoix;

If (xTam=-a)or(xTam=a) then temp:=0
Else temp:=can(xtam,a,b);
If DoDoix>0 then yTam:=round(temp)
Eise yTam:=-round(temp);
VeHinhVuong(MauHinhVuong);
Delay(20), '
VeHinhVuong(0);
Until KeyPressed;
Closegraph;
END.
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5. Program P21105;  {Duong cong Bong hoa}
Uses Crt,Graph;
Const 10=300; j0=240; E=20;
D=1; B=2; A=7;

Var Gd,Gm,i,j,tt,n: Integer;

x,y,t,u: real,;

S: string;
Function xx(t: real): real; {tinh x theo t}
Begin

xx:=(A-B)*cos(t)}-D*cos(u);

End;

Function yy(t: real): real; {tinh y theo t}

Begin '
yy:=(A-B)*sin(t)-D*sin(u);

End;

Function USCLN(a,b: integer): integer;
Var r: integer;
Begin :
While b<>0 do begin r:=a mod b; a:=b; b:=r; end;
- USCLN:=a;
End;

BEGIN
Gd:=Detect;
InitGraph(Gd, Gm,' '),
Line(i0,50,10,400); 1Oy}
Line(50,)0,600,;0); {Ox}
- OutTextXY(i0+5,j0+5,'0%;
OutTextXY(600-3,)0+5.'x");
OutTextXY(10+5,50,'y");
For 1:=51 to 599 do
If ((i-i0) mod E=0) then
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begin
Bar (i-1,j0-1,i+1,j0+1);
x:=(i-i0)/E;
Str(x:0:0,8);
If x<0 then OutTextXY(i+2,j0+5,S);
end; :
For j:=51 to 399 do
If ((j-)0) mod E=0) then
begin
y==(-j0)/E;
Bar (i0-1,j-1,10+1j+1);
Str(y:0:0,5);
If y<>0 then OutTextXY(10+5,,5);
end;
n:=B div USCLN(A,B);
For tt:=0 to n*6300 do  {t:0..n*2pi}
begin
t:=tt/1000; u:=A*t/B; x:=xx(1); y:=yy(t);
i=Round(x*e+i0); j:==Round(y*e+j0);
If (i>70)and(j>>70)and(1<600)and(j<400) then
PutPixel(ij,2);
end;
Readln;
CloseGraph;
END.

7. {N+}
Program P21107; {Doan thang quay quanh diem giua co dinh}
Uses Crt,Graph; .
Const GocLech=pi/180;

MauDoanthang=1;

DoDai=100;
Var gd.gm: integer; _

xTam,yTam: integer;
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GocXoay: real;

Procedure KhoiTao;
Begin

Randomize;
xTam:=random(640);
yTam:=random(480);

GocXoay:=random(180)*pi/180;

End;

. Procedure VeDoanthang(Mau: byte);

Var x1,x2,y1,y2: 1nteger
Begin

x1:=xTam+round(DoDai*cos{GocXoay));
yl:=yTam+round(DoDai*sin(GocXoay));
x2:=xTam+round(DoDai*cos(GocXoay+pi));
y2: —yTa1n+round(DoDa1*sm(Gochay+p1))

SetColor(Mau);
Line(x1,y1,x2,y2);
SetColor(4);
Circle(xTam,yTam,2);
End;

BEGIN

gd:=detect;
InitGraph(gd,gm,"' ");
KhoiTao;

Repeat

GocXoay:=GocXoay+GocLech;

VeDoanthang(MauDoanthang);
Delay(30);
VeDoanthang(0);

Until keypressed;

CloseGraph,;

END.

202

R



& A
6‘['9

9. Program P21109; {Cac diem chuyen dong voi van toc khac

nhau}
Uses Crt,Graph;  {Gap canh man hinh thi phan xa tro lai}
Const BanKinh =3;
Smax =5;
Tre =10;
Nmax =10;
Var n: byte;
gd,gm: integer;
X,y: array [1..Nmax} of integer;
Huong: array [1..Nmax] of real;
MauBong,s: array [1..Nmax] of byte;
Procedure KhoiTao;
Var i: byte;
Begin

- Randomize;

n:=random(Nmax-5)+3;
Fori:=1 to ndo
begin
x[1]:=random(640-2*BanKinh)+BanKinh;
y[i}:=random(480-2*BanKinh+BanKinh;
MauBong[i]:=random(15)+1;
SetColor(MauBong[il);
Circle(x[1],y[i],BanKinh);
SetFillStyle(1,MauBong[i]);
FloodFill(x{i},y[i],MauBong{i]);
Huong[i]:=random(360)*pi/180;
sfi]:=random(Smax)+1;
end;
End;

Procedure ChuyenDong;
Var i: byte;
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Fori:=1 tondo
begin

end;

End;

- x[1]=x[i]+round(s[i]*cos{Huong(1]));
yli]:=y[i]+round(s[i]*sin(Huong(i]));
SetColor(MauBong][i]);
Circle(x{i],y[i],BanKinh);
SetFillStyle(1,MauBong[i]);
FloodFill(x[i],y[i],MauBongfi]);
If x[i]<=BanKinh then
If Huong[i}>pi then Huong[i]:=3*pi- Huong[l]
Else Huong[i]:=pi-Huong[i];
If x[i]>=640-BanKinh then
If Huong[1]<pi then Huong|[1]: j)l-Huong[l]
Else Huong[1}:=3*pi-Huong]1];
If y[i}<=BanKinh then Huong[i]:=2*pi-Huong[i];
If y[i]>=480-BanKinh then Huong[i]:=2*pi-Huong[i];

BEGIN

- gd:=detect;

InitGraph(gd,gm,'");

KhoiTao;

While not KeyPressed do
begin

end;

Delay(Tre);
ClearDevice;
ChuyenDong;

CloseGraph;

END.
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11. Program P21111;

{Ve cac hinh tron va dem so diem trong moi hinh tron }
Uses Crt,Graph,;

Const inp ="P21107.inp";

out="P21107.out’; - b

Var f: text;
gd,gm: integer;
m,n: byte;
a: array [1..100] of byte;
" r: array [1..100] of real;
X,y: array [1..100] of integer;

Procedure Nhap;

Var i: byte;

Begin
Assign(f,inp);Reset(f);
Readln{f,n);

For i:=1 to n do Read(f,i[i]};
ReadIn(f);

ReadIn(f,m);

For i:=1 to m do ReadIn{f,x[i],y[i]};
Close(f);

End;

Function Can(x1,y1: real): real,;
Begin
Can:=sqri(sqr(x1)+sqr(y1));
End;

Function Trong(i,j: byte): boolean;

Begin :

If Can(x[j),ylij])<=r[1] then Trong:=true
Else Trong:=false;

End;
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Procedure Tinh;
Var i,): byte; -
Begin
FillChar(a,Sizeof{a),0);
For 1:=1-to n do

Forj:=1tomdo

If Trong(i,j) then Inc(a[i]);

Assign(f,out); Rewrite(f);
For 1-=1 to n do Writeln{f,a[i]);
Close(f);
End;

Procedure Ve,
Var i:byte;
. Begin
SetColor(green);
For :=1 to n do Circle(0,0,round(:[i]));
SetColor(14);
For 1:=1 to m do Circle(x[i],y[i],2);
End; .

BEGIN

Nhap;

Tinh;

gd:=detect;
InitGraph(gd,gm,"’);

Ve;

Repeat Until KeyPressed;
CloseGraph;

END.

13. Program P21113; {Cap nhat File}
Uses Crt;
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Const inpl ='P21113a.inp’;
inp2 ='P21113b.inp";
out ='P21113.0ut";

Type KiemKe = record

TenHang: string[40];
- TonKho : integer;
end;

HoaDon = record
TenHang : string[40];
Nhap,Xuat: integer;

end;

Var fh: file of KiemKe:

g: file of HoaDon;
kk,CapNhat: KiemKe;
hd: HoaDon;

Procedure Nhap;
Begin
Assign(f,inp1); Rewrite(f);

Write("Ten hang: '); ReadIn(Kk.Tenhang) :
Write('Ton kho ") ; ReadIn(Kk.Tonkho);

Write(f.kk) ;
Assign(g,inp2); Rewrite(g);

Write('Ten hang: '); ReadIn(Hd.Tenhang) ;
Write('Nhap : '); Readln(Hd.Nhap);
Write("Xuat : "); Readln(Hd. Xuat);

Write(g,hd);
Readln;

Close(f); Close(g);
end;

Procedure ghi,
Begin
Assign(f.inpl); Reset(f);
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Assign(g,inp2); Reset(g);
Assign(h,out); Rewrite(h);
While not Eof(f) do
begin
Read(f,kk}; Read(g,hd),
CapNhat. TenHang:=kk. TenHang;
CapNhat. Tonkho:=kk. TonKho+hd.Nhap - hd. Xuat;
- Write(h,CapNhat);
Write('So luong con lai trong kho la: ',Capnhat. Tonkho)
end; '
Readln;
Close(h); Close(g); Close(f);
End;

BEGIN
Nhap;
Ghi;

END.

15. Program P21115; {Tao ma tran lien thong}
Uses Crt;
Const nmax =100;
inp = 'inp.dat’;
out = 'out.dat';
Var f text;
n: byte;
a: array [1..nmax, 1..nmax] of byte;
b: array [1..nmax,1..nmax] of integer,
Procedure Nhap;
Var 1,j: byte;
Begin
Assign(f.inp); Reset(f);
ReadIn(f,n);
Fori:=1tondo
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~ End;

begin _
For j:=1 to n do Read(f,a[i.j]);
Readin();
end;
Close(f);
" End;

Procedure XuLy;
Var i,j,k: byte;
Begin
Fori:=1tondo
For j:=1 to n do _
If a[i,j]=1 then b[i,j]:=1 Else b[ij]:=10000;
For k:=1 to n do '
For i:=1 to n do
Forj:=1 to n do
If b[i,j]>b[i,k]+b[k,j] then b[i,j]:=b[i,k]+b[k,j]:

Procedure [nKQ;
Var i,j: byte;
Begin
Assign(f,out); Rewrite(f);
Fori:=1 to ndo -
begin
Forj:=1tondo '
If b[i,j]=10000 then Write(f,0:2) Else Write(f,1:2);
Writeln(f); '
end; '
Close(f);
End;

BEGIN
Nhap;
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XuLy;
InKQ;
END.

Program P21115b; {Tao ma tran lien thong}
Uses Crt;
Const MN=100;
fn="inp.dat";
gn="out.dat’; :
Type mang2=array [1..MN,1..MN] of byte;
' mangl=array [1..MN] of byte;
Var a,b: mang2;
st.kt: mang]l;
n.s: integer;
tf: text;

Procedure Nhap;
Var i.j: integer;
‘Begin
Assign(f,fn); Reset(f);
Readin{f,n);
Fori:=1tondo
begin
For j==1 to n do Read(f.a[1,]);
Readln(f);
end;
Close(f);
End;

Procedure Xuat;

Var i,§: integer;

Begin

Assign(f,gn); Rewrite(f);
Writeln(f,n);
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For i:=1 to n do
begin ' _ : ,

For j:=1 to n do Write(f,b[i,j],"' ");
Writeln(f),
" end;
Close(f);
End;
Procedure Xuli;
Var d,i,sst: integer;

Begin
For s:=1 ton do
begin
FillChar(kt,Sizeof(kt),0);
sst:=1; st[sst]:=s; d:=0;
While (d<sst) do
begin
Inc(d);
For 1:=1 to ndo
If (a[st[d],i]=1)and(kt[i]=0) then
begin
Inc(sst);
stfsst]:=1;
kt[i]:=1;
b[s.i]:==1;
‘end; '
end;
end;
End;
BEGIN .
Nhap;
Xuli;
Xuat;
END.
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Bai 12. Bai toan duyét.Thuat toan quay lui

3. Program P21203; {Liet ke day so}
Uses Crt;
Const out = 'P21203.out';
Var n: integer;
b; array [1..10] of integer;
f: text;
Procedure Viet;
Var 1. integer;
Begin
For i:=1 to n do Write(f,b[1]);
Writeln(f);
End;

Procedure Sinh(i: integer);

- Varj: integer;

Begin
Forp=0to 4 do
begin
bli]:=j;
If i=n then Viet
Else If (i>1)or(j<c>0) then Sinh(i+1);
end; T
End;
BEGIN
Clrscr;

Write('n = '); Readln(n);

Assign(f,out); Rewrite(f); _
Sinh(1); ’
Close(f);

END.

212

o



A 6‘99

5. Program P21205; _
{Liet ke va dem cac tu khac nhau lap tu bang chu cai da cho}
Uses Crt;
Const am=[a"'¢",'{"];
out=P21205.0UT

Var c: array[1..5] of char;

co: boolean;

count,n: longint;

f: text; ‘

Procedure Viet;

Var i: integer; -

Begin

Inc(count), :
For i:=1 to n do Write(f,c[i],'");
Writeln(f);

End;

Procedure Sinh(i: integer);
Var ch: char; luu: boolean;
Begin
luu:=co;
For ch:='a' to "' do
begin
cli}:=ch;
If ch in am then co:=true;
If (i=n) then begin If co then viet end
Else sinh(i+1);
co:=luu;
end;
End;

BEGIN
Count:=0;
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Assign(f,out); Rewrite(f);
Forn:=2to 4 do

begin
co:=false;
sinh(1);
end;
Writeln(f,'So tu =",count);
Close(f);
END,

7. Program P21207; {Liet ke cac hoan vi cua cac to hop m so}
Uses Crt;
Const out ='P21207.0UT";
Var n,m: Byte;

A: Array [0..100] of Byte;

Cs: Array {1..100] of Byte;

Gn: Array [1..100] of Boolean;

£ Text; :

Procedure Viet;

Var 1: Byte;

Begin

For i:=1 to m do Write(f,A[Cs[I]],'");
Writeln(f);

End;

Procedure Chuanbi;

Begin

Clrscr;

Write('Cho so m: '); Readln(m);
Write('Cho so n: "); Readln(n);
Assign(f,out); Rewrite(f);

End;
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Procedure SinhHV(i: Byte);
Var j: Byte;
Begin
- Forj:==1tomdo
If not Gn[j] then
begin
Csli]:=y;
Gn{j]:=True;
If i=m then Viet
Else SinhHV(i+1);
Gnlj]:=False;
end;
End;
Procedure SinhTH(i: Byte);
Var j: Byte; '
Begin
For j:==A[i-1]+] tondo
begin
PNOET
If i=m Then
begin
FillChar(Gn.SizeOf(Gn),False);
SinhHV(1)
end
Else SinhTH(i+1);
end; :
End;

BEGIN
Chuanbi:
A[0]:=0,
SinhTH(1); .
Close(f);
END.
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9. {$R+,B-}
Program P21209; {Liet ke to hop tap con cua tap da cho}
Uses Crt;
Const out ='P21209.out’;
Var m,n: intéger;
a,b: array [0..20] of integer;
cx: array [1..20] of boolean;
f: text;
count: longint;

~ Procedure Nhap;
Var i,¢: integer; S: set of byte;
Begin
Clrscry
Write('n ="); ReadIn(n);
Writeln("Nhap mot tap n so:');

1:=0; S:=[];
Repeat
Readin(c);
If not(c in S) then
begin
S:=8S+[c}];
Inc(i);
ali]:=c;
end;
Until i=n;
End;

Procedure Viet;
Var i: integer;
Begin
" Inc(count);
For i:=1 to m do Write(f,a[b[i]]." )
Writeln(f); '
End; '
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Procedure Sinh(i: integer);
Var j: integer,;
Begin
For j:=b[i-1]+1 to n do
If ex[j} then
begin
bli]:=j;
cx[j]:=false;
If i=m then viet
else sinh(i+1);
- ex[j)=true;
end;
End;

BEGIN
Nhap;
Assign(f,0UT); Rewrite(f);
count:=0);
b[0]:=0;
Form:=1tondo
begin
FillChar(cx,SizeOf(cx),1);
Sinh(1);
end;
Writeln(f,'So cac tap hop con la: ',count);
Close(f);
END.

11. Program P21211; {Tim day con don dieu tang dai nhat}
Uses Crt; -
Const out="P21211.out’;
Var max,n: integer;
a,b,c: array [0..100] of integer;
f: text;
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Procedure Nhap;

Var i: integer;,

Begin

ClrScr;

Write('n ="); Readln(n);
Writeln('Nhap mot day n so:");
For 1:=1 to n do Read(a{i]);
Readln;

- End;

Procedure Viet;

Var 1. integer,

Begin

Assign{f,OUT); Rewrite(f);

Writeln(f,'Day ban dau chua ',n,' phan tu la:");

For i:=1 to n do Write(f,a[i], "); Writeln(f);
Writeln(f,'Day con dai nhat chua '\ Max,' phan tu la:");
For i:=1 to max do Write(f,a[c[i]],' "): Writeln(f);
Close(f);

End;

Procedure Sinh(i: integer);
Var j.k: integer;
Begin
For j:=b[i-1]+1 to n do If a[b[i-1]]<a[j] then
begin
blil=j;
If i>Max then
begin
Max:=i;
For k:=1 to Max do c[k]:=b[k];
end; : .
If n>b([i] then sinh(i+1),
end;
End:
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BEGIN
Nhap;
b[0]:=0;
a[0}:=-MaxInt;
Max:=0;
Sinh(1);
Viet;
END.

13. Chimg minh:

* Véin=1thi H = 1 (chuyén dia 1 sang coc 3). :

* Voin=2 thi H; = 3 (chuyén dia 1 sang coc 2, chuyén dia 2 sang
coc 3 va chuyén dia 1 sang coc 3).

R& rang Hy = 2H,+1.

* Gia su cOng thire ding dénn= k, tte Hy = 2H;+1.

" Ta phai chimg minh c6ng thirc ding dén k+1, tirc Hyyy = 2H,+1.

That vay, dé chuyén k+1 dia tir coc 1 sang coc 3, ta phai lam l4n
luot nhu sau:
. Chuyen k dia phia trén sang coc 2, hét Hy lan chuyen
. Chuyen 1 dia duéi cung sang coc 3, hét 1 1n chuyen
. Chuyen k dia tir coc 2 sang coc 3, hét Hy lin chuyen
Nhu viy, tong céng ta can tit ci 2H,+1 1An chuyéh -
dpem.

Véy: H, =2H,. 1+1 vl moi n>1 (*). _
bit H, = K- 1 t111 (*¥) viét thanh Kl1 =2 (Kpa-1)+1 ¢ K, = 2K,
voi Ky =H;+1 =
T dé suyraK, = 2", hay H, = 2"-1.

15. {$R+,B-}

Program P21215; {Bai toan xep ba lo (cai tui)}
Uses Crt;

Const inp ="P21215. mp ;

Var n,m: integer;
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a,b: array [1..40] of integer;
c: array [0..40,0..500] of word;
mang: array [1..40] of boolean;
f: text;
Procedure Nhap;
Var 1: integer,
Begin
Assign(f,inp); Reset(f);
Readin(f,n,m);
For 1:=1 to n do ReadIn(f,a[i],b[1]);
Close(f);
End;
Procedure Khoitao ;
Begin
FillChar(c,SizeOf(c),0);
End;
Function max(a,b,c: word): word,
Var m: word;
Begin
m:=a;
If b>m then m:=b,
If ¢>m then m:=c;
max:=m;
End;
Procedure ghd;
Var i,j: integer;
Begin
For 1:=1 to n do
Forj:=1 tomdo
If j<al[i] then ¢[1]:=max(c[i,j-11,c[i-1,;],0)
Else c[i,j]:=max(c[ij-1],¢[i-1,j],c{i-1,j- a[1]]+b[1])
End;
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Procedure Inkgq;
Var i,j: integer;
Begin
Clrscr;
FillChar(mang,SizeOf(mang),0);
Writeln('Gia tri Jan nhat mang duoc *,c[n,m]);
i=n; j:=m;
While 1*j>0 do
begin
If cfijj=c[i,j-1] then Dec(j)
Else If c[i,j]=¢c[i-1,j] then Dec(i)
Else
begin
mang[l] =true;
Dec(j.ali});
Dec(i);
end;
end;
Writeln{'Danh sach cac vat mang di');
Fori:=1 tondo
If mang[i] then Write(i:4);
Readln;
End;

BEGIN
Nhap;
Khoitao;
ghd;
Inkg;

END.

17 Program P21217; {Ma tran Latlnh}
Uses Crt;
Const out ='P21217.0UT}
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Var D,C: Array [1..5] of Byte;
A: Array {1..5,1..5] of Byte;
Gn,GnD: Array [1. S] of Boolean;
f: Text;

Procedure Viet;
Varij,k: Byte
Begin
Fori:=1to 5do
begin '
j=1;
Whlie Clil<>D[jl do j:=)+1;
For k:=0 to 4 do Write(f,D[(i+j+k-2) mod 5+1] ')
Writeln({);
end; :
Writeln(f);
End;

Procedure SinhHVD(i: Byte);
Var j: Byte;
Begin
Forj:=1to 5do
If Not GnD[j] Then
begin
Cli):=j;
GnD{j]:=True;
If i=5 Then Viet Else SinhHVD(i+1);
GnD[j]:=false;
end;
End;

Procedure SinhHV(i: Byte);

Var j: Byte;
Begin
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End;

Forj:=1to 5 do
If not Gn[j] Then
begin
D[i]:=j;
Gn[j]):=True;
If i=5 then
begin
FillChar(GnD,SizeOf{ GnD),false);
GnD[D[1}]:=True;
C[1]:=D[1];
SinhHVD(2);
end
Else SinhHV({ + 1),
GN[j]:=false;

3

end

?

BEGIN

Assign(f,OUT); Rewrite(f); _
Fillchar(Gn,SizeOf(Gn),false);
SinhHV(1);

Close(f),

END.

19. {$B-}

Program P21219; {Me cung}

Uses Crt;

Const inp = Input.txt";
out ="Output.out’;

Var a,pred: array [1..100,1..100] of byte;
first last,so: integer;
m,nk,Li,j,dr.cr: byte;

q: array [1..2,1..10000] of byte;
f: text:
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Procedure Nhap;

Begin

Assign(f,inp); Reset(f);
Readln(f,m,n,k,l);
Fori:z=1tomdo

For j:=1 to n do Read(f, a[1,J])

Close(f);

End;

Procedure Tim;
Begin
FillChar(pred,SizeOf(pred),0);
First;=1; Last:=1
gl 1,first]:=k; q[2,first}:=l;
predik.l}:=1;
dr:=0; cr:=0;
While first<=last do
begin
1:=qf1,first]; j:=q[2.first];
Inc(first),
If (i=D)or(i=m)or(j=1)or(j=n) then
begin
dr:=i; cr:=j;
exit;
end;
If (i>1)and(pred[i-1,j]=0)and(a[i-1,j]=0) then
begin
pred[i-1,j]:=4;
If (i-1=1) then begin dr:=i-1; cr:=y; exit; encl
Inc(last),
q[1,1ast]:=i-1; qf2,last]:=j;
end;
If (i<m)and(pred[i+1,j]=0)and(ai+1,j]=0) then
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begin
pred[i+1,j}:=2;
If (i+1=m) then begin dr:=i+1; cr:=j; exit; end;
Inc(last);
q[1.last]:=i+1; q[2,last]:=j;
end;
If (j>1)and(pred[i,j-1]=0)and(a[i,j-1]=0) then
begin
pred(ij-1]:=3;
If (j-1=1) then begin dr:=i; ¢r:=j-1; exit; end;
Inc(last);
qf1,last]:=1; q[2,last]:=j-1;
end;
If (j<n)and(pred[i,j+1}=0)and(a[i,j+1]=0) then
begin
pred[ij+1]:=1;
If (j+1=n) then begin dr:=i; cr:=j+1; exit; end;
Inc(last);
g[1.1ast]:=i; q[2 last]: —J+1
end;
end;
End;
Procedure Viet;
Begin
Assign(f,out); Rewrite(f);
If dr-+cr=0 then Writeln(f, KHONG"

Else
begin
- 801,
Writeln(f,;CO";
i:=dr; ji=cr; q[1,s0]:=1; q[2,50]: =j;
While (i<k)or(j<>1) do
begin

If predfi,j]=1 then
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begin
Dec(); Inc(so);
ql1,s0]:=1; g[2,s0]:=;

end;

If pred[i,j]=2 then

begin
Dec(i); inc(so);
q[1,s0l:=i; q[2,s0]:=j;

end; _
If pred{i,j]=3 then
begin _
Inc(3); Inc(s0);
q[1,s0]:=1; q(2,s0]:53;
end;
If pred[i,j]=4 then
begin
Inc(i); Ine(so);
q[1,s0]:=t; q{2,50]:=};
end;
end;
For i:=so downto 1 do Writeln(f,q[1.i]:4.q[2,1]:4);
end;
Close(f);
End;
BEGIN
Nhap;
Tim;
Viet;
"END.
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Bai 13. Pwong di Euler

1. Trong d6 thi 1 dudmg di a, b, c, d, a la dudng di Euler vi né di
qua mdi canh cia dd thi dung 1 lan, con duong di a, b, ¢, d khoéng
phai la dudmg di Euler vi né khdng di qua canh (d, a).

Tuong tu nhe vy ta c6 thé [f giai cho céc dudng di ¢on lai.

3. Mot dudng di tiét kiém nhét hién nhién phai 12 mdt chu trinh
Euler vi n6 di qua méi canh chi ding 1 14n, C6 thé di theo duéng
saw: P,F,C,B,A,D,G, H,P,B,D,C,E,G,B,E, H,F,E,D,P.

5. Mot dd thi v6 hudng lién théng c6 duomg di Euler khi va chi
khi s6 céc dinh ¢6 béc 1é khong vuot qua 2 (xem thém cau 9).

7. Program P21307; {Tim chu trinh Euler}

Uses Crt;

Const inp="P21308.inp’;
u=l1;
Var a: array [1..100,1..100] of byte;
n: byte;
f: text;
Procedure Input;
Var i,): byte;
Begin
Assign(f,inp); Reset(f);
Readln(f,n);
Forir=1tondo
begin
For j:=1 to n do Read(f,a[i,j]);
Readln(f);
end;
Close(f);
End;
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Function Kiemtra: boolean;
Var 1,),s,d: byte;
Begin
d:=0;
Fori:=1tondo
begin
s:=();
For j:=1 to n do s:=s+aji,);
If Odd(s) then Inc(d),
end;
If d>0 then Kiemtra:=false Else Kiemtra:=true;
End;

Procedure Tim;
Var v, x,top,dCE: byte;
Stack,CE: array {1..100] of byte;
Begin
top:=1; Stack[top]:=u; dCE:=0;
Repeat
v:=Stack[top];
x:=1;
While (x<=n)and(a{v,x]=0) do Inc(x);
If x>n then begin Inc(dCE); CE[dCE]:=v; Dec(top); end
Else
begin _
Inc(top); Stack{top]:=x;
a[v,x]:=0; a[x,v}:=0;
end;
Until top=0;
Writeln('Co chu trinh Euler:’); .
For x:=dCE downto 1 do write(CE[x],'");
End; ) '
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BEGIN

Clrscr;
Input;
If Kiemtra then Tim
Else Write('Khong co chu trinh Euler.";
Readln; '
END.

9. Program P21309;  {Tim duong di Euler}
Uses Crt; '
Const inp='P21309.inp",
Var a:array [1..100,1..100] of byte;
n,u: byte;
f: text;
Procedure Input;
Var i,j: byte;
Begin
Assign(f,inp); Reset(f);
Readln(f,n):
Fori:==1 to n do
begin
For j:==1 to n do Read(f,a[i,j]);
Readin(f);
end;
Close(f);
End;

Function Kiemtra: boolean;
Var 1,),s,d: byte;
Begin
d:=0; u:=1;
Fori:=1 ton do
begin
5:=0;
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For j:=1 to n do s:=s+afi,j];
If Odd(s) then begin Inc(d); w:=i; end;
end;
If d>2 then Kiemtra:=false Else Klemtra =true;
End;

Procedure Tim;
Var v,x,top,dCE: byte;
Stack,CE: array [1..100] of byte;
Begin
“top:=1; Stack[top]:=u; dCE:=0;
Repeat
v:=Stack{top];
x:=1; While (x<—n)and(a[v x]=0) do Inc(x);
If x>n then begin Inc(dCE); CE[dCE]:=v; Dec(top); end
Else
begin
Inc(top); Stack[top]:=x;
a[v.,x]:=0; a[x,v]:=0;
end;
Until top=0;
Writeln('Co duong di Euler:');
For x:=dCE downto 1 do wrlte(CE[x] "%
End;
BEGIN
Clrscr;
Input;
If Kiemtra then Tim
Else Write('Khong co duong di Euler.’);
Readln;
END.
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11. Program P21311;  {Liet ke cac duong di Euler}
Uses Crt; '
Const, inp="P21308.inp’;
out='P21311.out
Type MIl=array [0..10] of byte;
M2=array [1..10,1..10] of byte;
Var a: M2;
b: M1;
n,m,i,u: byte;
f: text;
Ok: boolean;
Procedure Input;
Var i,j,s,d: byte;
Begin
Assign(f,inp); Reset(f);
ReadlIn(f,n);
w:=1; m:=0; d:=0;
Fori:=1tondo
begin
s:=0;
Forj:=1 tondo
begin
Read(f,a[i,j]);
s:=s+a[1,]];
end;
If Odd(s) then begin Inc(d); u:=i; end;
m:=m+s;
ReadIn(f);
end;
m:=m div 2;
Close(f),
[f d>2 then Ok:=false Else Ok:=true;
End; :

Procedure InB;
Var 1. integer;
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Begin
For i:=0 to m do Write(f,b[i], ");
Writeln(f);
end;
Procedure Tim{CE: M1; a:M2; i:byte);
Var i,k: byte;
Begin
For j:==1 to ndo’
If (afbli-1],j1=1) then
begin
afb[1-1},j]:=0; a[},b[1-11]:=0;
b[i]=;
If i=m then InB
Else Tim(b,a,1+1);
a[bfi-1]4]:=1; a[3,b[i-1]]:=1;
end;
End;

BEGIN

Clrscr;

Input;

b{0]:=u; =1,

Assign(f,out); Rewrite(f);

If Ok then Tim(b,a,i)

Else Write('Khong co duong di Euler.”);.
Close(f);

Readln;

END.

13.a. Véimoin = 3.
b. Gidng cdu a.
C. Vi, V2,..., Vp.

15. a. Khéng 6 vi tit ca cac dinh (trir tdm) déu 1a béc 3 - [é.
b. Giong cau a.
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Bai 14. Chu trinh Hamilton

1. Trong do thi 1, duodng di a, b, ¢, d la dudng di Hamilton vi no di
qua moi dinh dung 1 1an, con dudmng di a, b, ¢ khong phai 1a ducmg
di Hamilton vi nd khdng di qua dinh d.

Trong db thi 3, dudmg di a, b, ¢, d, a, ¢ khong phai a duong di
Hamilton vi né di qua dinh a (va dinh ¢) 2 lan ...

3. Program P21403;  {Liet ke cac chu trinh Hamilton}
Uses Crt;
Const 1np='P21403.inp’;
out="P21403.out’;

Type Ml=array [0..10] of byte;

M2=array [1..10,1..10] of byte;
Var a: M2;

b,c: M1;

n,t,d: byte;

f: text;

Procedure Input;

Var i,j: byte,
Begin
- Assign(f,inp); Reset(f);
ReadIn(f,n);
Fori:=1tondo
begin
For j:=1 to n do Read(f,a[i,j]);
Readln(f);
end;
Close(f);
For 1:=1 to n do ¢[i]:=0;
End;
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Procedure InB(b: M1); |
Var i: integer; .
Begin
For 1:=0 to n do Write(f,b[i}],’ ); Writeln(f);
. In¢(d);
end;

Procedure Tim(b,c: M1; i:byte);
Var 3.k: byte; .
Begin
Fory=ltondo

If (a[b[i-1],j]=1)and(c[j]=0) then

begin
b[i]:=j; c[i]=1;
If i<n then Tim(b,c,i+1)
Else If b[i]=b[0] then InB(b);

c[i]:=0;
end;
End;

BEGIN

Input;

b{0]:=1; i:=1; d:=0;

Assign(f,out); Rewrite(f);

Tim(b,c,1);

If d=0 then Write(f,'’Khong co chu trinh Hamilton.");.
Close(f);

END.

5. Program P21405;  {Liet ke cac duong di Hamilton}
Uses Crt; :
Const inp="P21404.inp’;
out="P21404.out’;
Type Mi=array [1..50] of byte;
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M2=array [1..50,1..50] of byte;
Var a: M2;
be: MI;
n,i,d: byte;
f: text;

Procedure Input;
Var 1,j: byte;
Begin
Assign(f,inp); Reset(f);
Readln(f,n);
Fori:=1tondo
begin
For j:=1 to n do Read(f,a[i,j]);
Readln(f);
end;
Close(f);
For 1:=1 to n do ¢[1]:=0;
End;

Procedure InB(b: M1);

Var 1: integer;

Begin .

For 1:=1 to n do Write(f,b[i],’ '), Writeln(f);
Inc(d);

End;

Procedure Tim(b,c: M1; i:byte);
Var j.k: byte;
Begin
Forj:=1tondo
If (afb[i-1]j}=1)and(c{j]=0) then
begin :
b[i]:=5; cfjl:=1;
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If i<n then Tim(b,c,i+1)

Else InB(b);
c[j)=0;
end;
End;
BEGIN
Input;

bf1]=1; i:=2; d:=0; .

Assign(f,out); Rewrite(f);

Tim{b,c,i);

If d=0 then Write(f,'Khong co duong di Hamilton.");
Close(f); '

END.

7. Hién nhién vi véi n >1 thi db thi ¢6 nhidu hon 2' = 2 dinh va
moi dinh cta d6 thi ddu ¢6 béc n > % nén theo dinh li & cdu S suy
ra dd thi ¢6 chu trinh Hamilton.

9. a, b. Ludn ¢6 vdi moi n. .
¢. Tu tim chu trinh (duong) Hamilton cta dé thi.

11. : o '

o8
B |
0o

o
b

w
s
LA
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13. Trén ban c& ta chia cic 6 thanh 2 nhom: V, gdm cac 6 (xy)
v8i x+y chin va V, gém céc & (x,y) v6i x+y lé. R rang trong db
thi m6 phong dudmg di ciia con md trén ban cis khong thé ¢6 1
canh ndo néi 2 dinh nim trong 1 tap V, hoac V5. Do d6, dd thi md
phéng chuyén dong ciia con ma trén ban co 14 do thi kép.

15. Program P21415;  {Tim 1 duong di khep kin cua con ma}
Uses Crt; :
Const out ='P21415.out’;
n=§; :
Type MIl=array [0..n*n-1] of byte;
M2=array {0..n*n-1,0..n*n-1] of byte;

Var a: M2;

b,c: MI;
1: byte;
f: text;

‘Procedure Input;

Var 1,j,xi,y1,x},yj: byte;
Begin
For i:=0 to n*n-1 do
For 3:=0 to n*n-1 do
begin
x1:=1 div n; yi:=i mod n;
x):=) div n; yj:=j mod n; -
If ((abs(xi-xj)=1)and(abs(yi-yj)=2))or ((abs(xi-
X])=2)and(abs(yi-yj)=1)) then a[i,j]:=1
Else a[1,j]:=0;
end; '
For i:=0 to n*n-1 do c[i]:=0;
End;

Procedure InB(b: M1);
Var i: integer;

Begin
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For i:=0 to n*n-1 do Write(f,b{i],' '); Writeln(f);
Close(f);

Halt;

End;

Procedure Tim(b,c: M1; i:byte);
Var 3.k byte;
Begin
For j:=0 to n*n-1 do

If (a[b[i-1],j]1=1)and(c[j]=0) then

begin
blij=j; c[i]:=1;
~Ifi<n*n-1 then Tim(b,c,i+1)

Else If (a[bfi],b[0]]=1) then InB
c[j}-=0;
end; :
End; -

BEGIN

Input;

b[0]:=0; c[0)=1; 1i:=1; .
Assign(f,out); Rewrite(f);
Write('...");

Tim(b,c,i);

Close(f);

END.

17. Gia sir Kanguru dimg & 6 (0,0).

Ta s& chimg minh Kanguru khong thé di téi 6 (1,0) bang phan
chimg. ' '

. Thye vy, gia sir sau m bude (+1,-1) va n buéce (-5,+7), Kanguru
di toi 6 (0,1). Khi d6,tac6 0 =1m -5nval=—1m+ 7n, suyra

l=2nhayn= % Ia didu vé li vi n 1a s6 nguyén.
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Vay tir mot diém ban du bét ki, Kanguru khéng bao bao gidr ¢6
"""the di khip cic 6 cua ludi, ngay ca khi cho phép diqual o nhiéu
lan (tét nhién phai loai trir trudng hop N = 1).

19. Program P21419; {Xep domino}
Uses Crt;
Var a: array [1..28,1..2] of byte;

dx: array [1..28] of byte;

b: array [1..100] of byte;

i,j,dem: byte;

Procedure Tim(k: byte);
Var i: byte;
Begin
If k>28 then
begin
For i:=1 to 28 do Write(b[(i-1)*2+1]," " b[(i-1)*2+2]," O;
Readln; '
Halt;
end;
Fori1:=1to 28 do
If (dx[i]=0) then
begin
dx[i]:=1;
If a[i,1]=b[2*(k-1)] then
begin
b[2*k-1]:=a[i,1];
b{2*k]:=a[1,2];
T1m(k+1),
end;
If (a[i,1]<>a[1,2])and(a[i,2]=b[2*(k-1)]) then
begin
b{2*k-1]:=a[i,2}];
b[2*k}:=a[i,1];
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Tim{k+1);
end;
dx[i]:=0;
end;
End;
BEGIN
ClrScr;
dem:=0;
For i:=0 to 6 do
‘Forj:=ito 6 do
begin
Inc(dem);
a[dem,1}:=i;
a[dem,2]:=y;
end;
FillChar(dx,sizeof(dx),0);
For 1:=1 to 28 do
begin
FillChar(b,Sizeof(b),0);
dxfi]:=1;
bf1]:=a[i,1];
b[2]:=4a][i,2];
Tim(2);
dx[i]:=0;
end;
END.
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Bai 15. Cac bai toan trén db thi
1. Program P21501; {Ve Do thi bang 1 net}
Uses Crt;
Const inp="P21501.inp';
Var a: array [1..100,1..100] of byte;
n,u: byte; '
T text;

Procedure Input;
Var 1,j: byte;
Begin
Assign(f,inp); Reset(f);
Readln(f,n);
Fori:=1tondo
begin
For j:=1 to n do Read(f,a[i,j]);
ReadIn(f);
end;
Close(f);
End;

Function Kiemtra: boolean;
Var 1,),s,d: byte;
Begin
d:=0; u:=1;
Fori:=1 to ndo
begin
5:=0; For j:=1 to n do s:=s+a[ij];
If Odd(s) then begin Inc(d); u:=i; end;
end;
If d>2 then Kiemtra:;=false Else Kiemtra:=true;
End;
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Procedure Tim;
Var v, x,top,dCE: byte;
Stack,CE: array [1..100] of byte;
Begin _
- top:=1; Stack[top]:=u; dCE:=0;
Repeat
v:=Stack[top];
x:=1; While (x<=n)and(a[v,x]=0) do Inc(x);
If x>n then begin Inc(dCE); CE[dCE]:=v; Dec(top); end
Else
begin
Inc(top); Stack[top]=x;
a[v,x]:=0; afx,v]:=0;
~ end;
Until top=0;
WriteIn{'Do thi la "don lien".");
Writeln('Co the ve 1 net theo cac dinh sau:');
For x:=dCE downto 1 do wnte{CE[x],'");
End;

BEGIN
Clrser;
Input;
If Kiemtra then Tim
Else Write('Do thi khong phai la "don lien".");
‘Readln;
END.
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Program P21503;

Uses Crt;

Const inp="P21503.inp’;
d:array[1..4]of shortint=(-1,0,1,0);
c:array[l..4]of shortint=(0,-1,0,1);

_ Var fitext;

m,n,dxp,cxp,dt,ct:byte;
a,b,pre :array[0..51,0..51]of byte;
qd.qc :array[1..2500]of byte;

Procedure Nhap,
Var i,j: byte;
Begin
Assign(f,inp);Reset(f);
Readin{f,m,n},
For i:=1 to m do
begin
For j:=1 to n do Read(f,a[i,]);
Readln(f);
end;
Close();
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Repeat :
Writeln('Nhap toa do diem xuat phat tu do: ");
‘Write(’ - Dong: "); ReadIn(dxp),
Write(’ - Cot : "); Readln(cxp);
Until a{dxp.exp]=0;
End;

Procedure Chuan_bi;
Var i,): byte;
Begin
‘For i:=0 to m+1 do
begin
a[i,0]:=2;
af[i,n+1}:=2,
end;
Fori:=0 to n+1 do
begin
a[0,i]:=2;
alm+1,1]:=2;
end;
FillChar(b,Si1zeof(b),0);
pre[dxp,cxp}:=0;
b[dxp,expl:=1;
dt:=0;
ct:=0;
End;

Procedure BFS;
Var 1,},dau,cuoi,dong,cot: byte,
Begin
dau:=1; cuoi:=1;
qd[1}:=dxp; gc[1]:=cxp;
While dau<=cuoi do

begin .
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dong:=qd[dau];
cot:=qcfdau];
Inc(dau);
Fori:=1to 4 do
begin
If (aJdong+d[i],cot+c[i]]=2) then
begin
dt:=dong;
ct:=cot;
exit;
end; :
If (a]dong+d[i].cot+c[i]}=0)and(b[dong+d[i],cot+c[i]}=0)
then - -
begin
b[dong+d{i],cot+c[i]]:=1;
prefdong+d[i],cot+c[i]]:=1;
Inc(cuoi);
qd[cuoi]:=dong+d[i];
gc[cuoi]:=cot+c[i];
end;
end;
end;
End;

Procedure Tim_duong(i,j:byte);

Begin

If pre[i,j]<>0 then

Case pre[i,j] of
1:Tim_duong(i+1,j);
2:Tim_duong(i,j+1);
3:Tim_ duong(i-1,});
4:Tim_duong(i,j-1);
end;
Write('[',i,",J,'] ):Readln,;
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End;

Procedure Xu ly;
Begin
Chuan_bi;
BFS;
If dt<>0 then
begin
Writeln('Trinh tu duong di:');
Tim_duong(dt,ct);
exit;
end
Else Writeln("Khong the thuc hien di chuyen ra ngoai');Readln;
End;

BEGIN
Clrscr;
Nhap;
Xu_ly;
Readln;

END.

5. Program P21505; {Tim duong di tu s den t}
Uses Crt;
Const N=64;
fn="P21505.INP"
gn="P21505.0UT";
Type mang2=array [1..N,1..N] of byte;
mangl=array {0..N] of byte;
Var a,e: mang2;
Qu.kt,dd,ddd: mang]l;
$,85,t,st,X1,X),¥1,v),k: integer;
f.g: text;
Co: boolean;

246

.9;5?. L]



A 6.‘;.

Procedure Nhap;
Var 1,),ds.dt,cs,ct: integer;
Begin
Assign(f,fn); Reset(f);
Fori:=1to 8 do
‘begin -
For ji=1 to 8 do Read(f.e[i,j]);
Readln(f);
end;
Close(f);
Clrscr;
For i:=1 to 8 do
begin
Forj:=1 to 8 do
begin
GotoXY(2*1+20,j+4);
Write(e[i,j]:2);
end;
end;
GotoXY(1,1);

- Write('ds,cs ='); ReadIn(cs,ds);

Write('dt,ct ="); Readln(ct.dt);
si=(ds-1)*8+cs; t:=(dt-1)*8+ct;
TextColor(4);
GotoXY(2*ds+20,cs+4), Write("*":2);
GotoXY(2*dt+20,ct+4); Write('*":2);
Readln;
$8:=5;
Fori=1tondo
Forj=1 tondo
begin
x1:=(I-1)div 8+1; yi:=(i-1)mod 8+1;
xJ:=(J-1)div 8+1; yj:=(j-1)mod 8+1;
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If ((xi=xj) and (abs(yi-yj)=1) and (e[xi.yi}=0) and -
(efxj.yj}=0)) or ((yi=yJ)
- and (abs(xi-xj)=1) and (e[xi,y1]=0) and
(e[xj,yj]=0)) then afi,j]:=1
Else a[1,)}:=0;
end;
End;

Procedure Init;

Begin
FillChar(kt,SizeOf(kt),0);
FillChar(dd,SizeOf(dd),0);
sst:=1; Qu[sst]:=s; kt[s]:=1;
End;

Procedure Tim;
Var d,1): integer;
Begin
d:=0; Co:=false;
While (d<sst)and(not Co) do
begin
Inc(d); s:=Qu[d];
Fori:=1 tondo
If (afs,i]=1)and(kt[1]=0) then
begin
Inc(sst); Qu[sst]:=1;
kt[i]:==1;
dd[sst]:=s;
If (i=t) then Co:=true;
end;
end;
k:=0;
If Co then
begin
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1=t

Repeat
j:=1; While qu(j]<i do Inc(j);
Inc(k); ddd(k}:=dd[j];
i:=dd[jl;

Until 1=ss;

ddd[0]:=t;

end
Else Writeln{'Khong co duong di."};
End;

Procedure Viet;

Var i: integer;

Begin

TextColor(4);

Fori:=1to k-1do

begin

xi:=(ddd[i]-1)div 8+1;
yi:=(ddd[i]-1)mod 8+1;

GotoXY(2*xi+20,yi+4); Write('*".2),

end;
Readln;
End;

BEGIN
Clrser;
Nhap;
Init;
Tim;
Viet;
Readin;

END.

17-LaptrinhPASCAL
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7. Program P21507;
{Duong di ngan nhat tu A den B chi di tren cac canh cua luoi}
Uses Crt;
Var m,n: byte;
a: array {1..26,1. 26] of longmt

Procedure Chuan_bi;

Var i: byte;

Begin

Write('Do rong cua luoi (khong qua 25) M = ");ReadIn(m);
Write('Do dai cua luoi (khong qua 25) N = );ReadIn(n);
For i:=1 to m+1 do a[i,1]:=1;

Fori:=1to nt1 do a[1,i]:=1;

End;

Procedure Xu ly;
Var i,j: byte;
Begin
For 1:=2 to m+1 do
For j:=2 to n+1 do a[i,j):=a[i,j-1]+a[i-1,j];
Writeln('So cac duong di ngan nhat tu A den B: ‘,a[m+1,n+1]);
Readln; )
End;

BEGIN

ClrScr;

Chuan_bi;

Xu_ly;
END. _
9. Program P21509; {Tim do dai duong di ngan nhat}
Uses Crt;
Const nmax=100;

inp="INPUT.DAT";

Var f: text;
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n,imin: byte;
d,dmin: longint; ‘

" a: array [1..nmax,1..nmax] of integer;
b,bmin,c: array [1..nmax] of byte;

Procedure Nhap;
Var i: byte;
Begin
Assign(f,inp); Reset(f);
Readin(f,n);
Fori:=1tondo
begin
For j:=1 to n do Read(fa[ij])
ReadIn(f);
end;
Close(f);
End;

Procedure Viet;

Var i: integer;

Begin

Writeln('Duong di ngan nhat la:%);

For i:=1 to imin do Write(bmin[i],""); Writeln; -
Write('Co do dai ',dmin);

Readln;

End;

Procedure Sinh(i: integer);
Var j.k: integer;

Begin

For j:=1tondo
If (a[b[i-1],j]<>0)and(c[j}=0)and(d<dmin) then
begin
bli]:=j; c[j]:=1; d:==d+afbli-1],j];
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If (j=n) then
begin
If dmin>d then
begin
' dmin:=d;
imin:=i;
For k:=1 to i do bmin[k]:=b[k];
end;
end
Else If (i<n) then sinh(i+1);
c[j]:=0; d:=d-a[b{i-1],j];
end;
End;

BEGIN

Clrscr;
. Nhap;

b{1]:=1; dmin:=MaxInt;
Sinh(2);
Viet; .
Readln;

END.

11. Program P21511; {Chia luoi}
Usescrt; .
Const fi = 'lubi.dat’;
fo ="luoi.out’;
px:array|1..4] of shortint = (0,1,0,-1);
py:array[1..4] of shortint = (-1,0,1,0);
Var f:text;
m,n:byte;
a,c,b:array[1..10,1..10] of byte;
min,tong,tong2:integer;
Procedure input;
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Var 1,j:byte;
Begin
Assign(f.fi);
Reset(f);
ReadIn(f,m,n);

- tong:=0;

Fori:=1tomdo
Begin
For j:=1 tondo
Begin
Read(fali,j]);
tong:=tong+a[i,j];
End; -
Readin(f);
End;
close(f);
End;

Function test(x,y:byte):boolean;
Var x1,y1,i:byte;
Begin
test:=true;
Fori:=1 to 4 do
Begin
x1:=x+px[i];
yl=y+py[i];
If (xI in[l..n]) and (yl in [1..m]) and (b[y1,x1]}=1) then
exit;
End;
test:=false;
End;

Procedure tim(sum:integer);
Var i,j:byte; -
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Begin :
If abs(tong2-sum)<min then
Begin
¢:=b;
min:=tong2-sum;
End;
If sum>tong? then exit;
For 1:=1 to m do
Forj:=1ton do
If (b{1,j}=0) and test(j,i) then
Begin
bij]=1;
tim(sum-+a[i,jl);
b[i,)):=0;

End;

End;

Procedure work;

Begin
Fillchar(b,sizeof(b),0);
b[1,1]=1;
tong2:=tong div 2;
min:=tong2;
tim(a[1,1]);

End; '

Procedure output;
Var i,j:byte;
Begin _
Assign(f,fo),
ReWrite(f);
For 1:=1 to m do

Begin

For j:=1 to n do Write(f,' ",c[i,j]);
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Writeln(f);
End;
Close(f);
End;

BEGIN
input;
work;
output;

END.

13. Program P2151 3 {Xay dung duong di giua cac thanh pho}

Uses Crt;
Const nmax=20;
Type M2=array [1..nmax,1..nmax] of 0..1;
Var f: text; ’
m,n,dmin: byte;
a,amin: M2;

Procedure Nhap;

Begin

Write(' N ="); Readln(n);
m:=n*(n-1) div 2;

End;

Procedure Viet;

Var r,s: integer;

Begin

Writeln('Ma tran duong di tot nhat la:");
For r:=1 ton do

begin For s:=1 to n do Write(amin[r,s]:2); Writein; end;

Write{'So duong di la ,dmin);
Readln;
End;
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Function OK{(a: M2): boolean;
Var i,5,k: integer;
Kt1,Kt2: boolean;

Begin
Ktl:=true;
For i:=1 to n do For j:=1 to n do
If i<>j then
begin
Kt2:=false;
Fork:=1 tondo
If (a[i,j}=1)or((a[i,k]=1)and(a[k,j]=1)) then Kt2:=true;
If Kt2=false then KT1:=false;
end;
OK:=Kt1;
End;

Function d(a: M2): integer;
Var i,),k: integer;
Begin
k:=0;
Fori:=2tondo :
For j:=1 to i-1 do If a[i,j]=1 then Inc(k);
d:=k; :
End;

Procedure Sinh(i: integer);

Var j,r,s: integer;

Begin

Forj:=0to 1 do

begin

r:=2; While not(i<=r*(r-1) div 2) do Inc(r);
s=i-((r-1)*(r-2)div 2);
afr,s]:=j; a[s,r]:=j;
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If (i<m)and(d(a)<dmin) then sinh(i+1)
Else If (i=m)and(dmin>d(a))and OK(a) then
begin
dmin:=d(a);
Forr=1tondo

For s:=] tondo amin[r,s]:=a[r,s];

end;
end:
End;

BEGIN
Clrser;
Nhap;
dmin:=255;.
Sinh(1);
Viet;
Readin;

END.

15. Program P21515; {Sen bo tren hen M*N}
Uses Crt, Graph;
Const M=2; N=10;
Type mang=array[1..2,0. M+N] of byte;
Var ab: mang;
Gd,Gm,k,1,W,x0,y0.d: integer;
S:string;

Function Khac(a,b: mang): boolean; _
Var kh: boolean; i: byte;
Begin
kh:=false;
Fori:=1tok do
If (a[1,i]<b[1,i])or(a[2, i]<>b{2, 1]) then kh:=true;
Khac:=kh:
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End,;

Procedure Ve(Var a: mang);
Var i,j,x,y: integer;
Begin
For j:=0 to M do
For i:=0 to N do
begin _
x:=i*W+x0; y:=y0-i*W; -
Bar(x-1,y-1,x+1,y+1);
end; _
OutTextX Y (GetMaxX div 2,GetMaxY-10,8);
SetColor(4),
Str(d,S); OutTextXY(GetMaxX div 2,GetMaxY-10,S); Inc(d); -
For i:=1 to k do :
begin _
Line(W*a[2,i-1]+x0,y0-a[ 1,i-1 1*W,a[2,i]* W+x0,y0-
a[1,11*W); :
Delay(20);
end;
SetColor(16);
Fori:=1to kdo
begin
Line(a[2,i-1]*W+x0,y0-a[1.i-1 1*W.,a[2,i]* W+x0,y0-
a[Li]*W); _
end; :
End;

Procedure Tiep(Var a: mang);
Var 1,): byte;
Begin
i=k;
While af1,i]=a[1,i-1] do dec(i);
While a[2,il=a[2,i-1] do dec(i);
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Inc(a[1.1]); Dec(a]2,i]);
For j:=i+1 to k do
Ifa[2,j-1]<N then begin af2,j]:=a[2,j-1]+1; a[l,j]:=a[l,i]; end
Else begin a[2,j]:=N; a[1,j]:=a[1,j-1]+1; end;
Ve(a);
End;

BEGIN
Gd:=Detect;
InitGraph(Gd,Gm,");
y0:=GetMax Y-50;
x0:=100;
W:=(GetMax X-2*x0) div N; : ]
If (GetMaxX-2*x0) div N>(y0-10) div M then W:=(y0-10) div
M;
k:=M+N; : .
For 1:=0 to N do begin a[1,i]:=0; a[2,i]:=i; end;
For 1:=N+1 to k do begin a[1,i]:=i-N; af2,1]:=N; end; {Dau}
For 1:=0 to M do begin b{1,i]:=i; b[2,i]:=0; end;
For i:=M-+1 to k do begin b[1,i]:=M; b{2,i]:=i-M; end; {Cuoi}
d:=1; Ve(a); :
While Khac(a,b) do Tiep(a);
Readln;
CloseGraph;
END.

17. Program P21517;

Uses Crt;

Var n:byte;
a,bzarzay([1..100,1..100] of byte;
d,c:array[1..100] of byte;
count:word;

Procedure input;
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Begin
Write(' Nhap n = ");Readln(n};
n:=2%n; .

End;

Function de(x:byte):byte;
Var i,d:byte;
Begin
d:=0;
Fori:=1tondo
If afi,x]=1 then inc(d);
de=d,;
End; .

Function dd(y:byte):byte;
Var d,i:byte;

Begin

d:=0;

Fori:=1 tondo

If a[y,i]=1 then inc(d);

dd:=d;

End;

Procedure output;

Var x,y:byte;

Begin

For y:==1 to n do If dd(y)=1 then break;
For x:=1 to n do If de(x)=1 then break;
b:=a;

bly.x]:=1;

For y:=1 tondo
" Forx:=1tondo

Begin
Gotoxy(x*2,y);

260

f&%‘ B_a.



Write(b[y,x]);
End;
delay(100);
End;

Procedure hien;
Var i,j:byte;
Begin
If count=2*n - 1 then output;
End; ‘

Procedure timd(y:byte); Forward;

Procedure time(x:byte);
Var i:byte;
Begin
hien;
Fori:=1tondo
If d{i]=0 then
Begin
d[i]:=1;
a[i,x]:=1;
c{x]:=1;
inc(count);
timd(i);
dec(count);
c[x]:=0;
afi,x]:=0;
d[i]:=0;
End;
End;

Procedure timd(y:byte);
Var 1:byte; '
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Begin

hien;

Fori:=1 tondo

[f c[1}=0 then
Begin

c[i]:=1;
dly}-=t;
afy,i]:=1;
inc(count);
time(i);

- dec(count);
aly,i]:=0;
d[y]:=0;
cf1]:=0;

End;
End;

Procedure work;

Var i:byte;

Begin
fillchar(a,sizeof(a),0);
fillchar(c,sizeof(c),0);
fillchar(d,sizeof{d)},0):
count:=0;
timd(1);

End;

BEGIN
input;
clrscr;
work;

~ Readln;
END.
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MUC L UC

L&i Nha xudt ban

Lo néi dau

PHANI. TOMTATLY THUYET VA BE BAI TAP
Bai 1. Mang nhiéu chidy

Bai 2. Céc thao tc trén x4u ki ty

Bai 3. Kiéu tap hop

Bai 4. M6 phong db thi

Bai 5. Kiéu ban ghi

Bai 6. Kiéu file

Bai 7. Kiéu con tro

Bai 8. V& dd thi ham s

Bai 9. Céc thudt ton tao chuyén déng trén dé hoa
Bai 10. Cac bai toan hinh hoc

Bai 11. Ontap -

Bai 12. Bai toan duyét. Thust toan quay lui

Bai 13. Puéng di Euler

Bai 14. Chu trinh Hamilton

Bai 15. Cac bai toan trén d thi

PHAN II. CH UONG TRINH

11
15
20
28

.33

39
46
48 -

56.
59
69
76
30

87
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Chiu trach nhiém xudt bdn :
Chn tich HPQT kiém Tdng Gidm déc NGO TRAN Al
Phé Téng Giam ddc kiém Tong bién tap NGUYEN QUY THAO

Bién tdp néi dung:
NGO ANH TUYET
Trinh bay bia:
TA TRONG TRI

Ché bdn:
TRAN BiCH VAN

" LAP TRINH PASCAL - TAP TI
Ma s6 : SHI785T6 - DAX

In 1.000 cuén khé 14.5cm x 20,5cm. Tai CONG TY CO PHAN IN ANH VIET
S5 74 ngd 310 dudng Nghi Tam - Tay H6 - Ha Noi.

Gidy phép xudt ban : 04 - 2006/CXB/193 - 1860/GD.
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CONG TY CO PHAN SACH DAI HOC - DAY NGHE

‘ | HEVOBCO
18)\| biachi:25Han Thuyén, Ha Noi

-

.

5. Tim duong trong mé cung  Nguyén Xudn Huy

<

’ TIM BPOC
TU SACH ”TIN HOC TRONG NHA TRUONG ”
CUA NHA XUAT BAN GIAO DUC

1. Mot so van dé chon loc trong mén tin hoc (tap mot, tap hai)
Nguyén Xudn My (Chu bién)
2.Tin hoc dung cho hoc sinh tiéu hoc - Quyén 1
Nguyén Xudn Huy (Chu bién)

3. Nghé tin hoc ung dung Biii Van Thanh, Ngé Anh Tuyét

4. Lap trinh Pascal (tap mot, tap hai, tap ba)
Biui Viét Ha

Ban doc co thé tim mua tai cac Céng ti Sach — Thiét by trvong hoc & cac dia phuang
hoac cac Ctra hang séch cta Nha xuat ban Gido duc:

Tai Ha Noi - 25 Han Thuyén, 81 Tran Hung Dao, 1878 Giang V6, 23 Trang Tién.
Tai Da Nang - 15 Nguyén Chi Thanh.

Tai Thanh phd H6 Chi Minh : 104 Mai Thi Luu, Quén 1.
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