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Chuong 1 Tong quan vé lap trinh

CHUONG1 TONG QUAN VE LAP TRINH

Tom tat: Gidi thiéu cdc khdi niém co ban vé ldp trinh, cac buoc xay dung chuong trinh,
Cdc ky hiéu biéu dién luu do giai thudt, cach biéu dién cac cau truc diéu khién ré nhanh,

cau triic Idp va cdc ky thudt lién quan dén leu do gidi thudt.

l. Chuwong trinh may tinh

Chuong trinh may tinh (con goi 1a phan mém) 14 tap hop cac 1énh chi din timg
budc cho may tinh qua trinh thyc hi¢én dugc mot cong viéc hoac dat dugc mot két qua
cu thé. Nhitng 1énh nay do cac lap trinh vién viét ra thong qua mot ngon ngit 1ap trinh
cu thé. Vi du nhu phdn mém x Iy van ban, phan mém xu Iy anh, phan mém ké toan,
phan mém quan Iy nhan su, v.v... Tuy theo chtrc ning ciia mdi chuong trinh thi chwong
trinh dugc phan ra nhiéu loai: chuong trinh hé théng, chuong trinh tién ich, chuong

trinh ng dung.

Theo dinh nghia cta Niklaus Wirth thi:

Churong trinh = Gidi thudt + Céu triic div liéu

Chuong trinh va giai thuat déu dua trén ba cau tric di€u khién co ban:

(1) Tuin tw (Sequential): Thyc hién tudn tu tir trén xudng, mdi 1énh déu thuc

hién dung mot lan.

(2) Lua chon, ré nhanh (Selection): Thuc hién mot hodic mot sé 1énh trong day

cac 1énh ctia nhiéu truong hop.
(3) Lap lai (Repetition): Thyc hién 1énh mot s6 lan.

I.1. Cac bude viét chwong trinh

Pé dua bai toan don gian ngoai thyuc té trén bang may tinh (1ap trinh cho may

tinh giai) thi chung ta can phai thuc hién qua cac budc nhu:

- M0 ta cac budc giai bai toan.

Giao trinh Nhdp mén lgp trinh Trang 1
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- Chon ngon ngit 1ap trinh va 1ap trinh dé tao thanh mot chuong trinh hoan
chinh.

- Thuyc thi chuong trinh: nhap vao dir liéu va nhan Kkét qua.

- Kiém thir chuong trinh: kiém tra xem chuong trinh c6 thyc thi dung theo yéu

cau cho tit ca cac trudng hop hay khong.
I. 2. Ngo6n ngir lap trinh
Ngon ngit 1ap trinh 13 hé théng cac ky hiéu tuan theo cac qui udc vé ngit phap va

ngit nghia, dung dé xay dung thanh cac chuong trinh cho may tinh.

Mot chuong trinh duoc viét bang mot ngdn ngi l4p trinh cu thé (vi du Pascal, C,
Java, V.v...) goi la chuong trinh ngudn, chuong trinh dich 1am nhiém vu dich chuong

trinh ngudn thanh chwong trinh thuc thi dugc trén may tinh.

Nham hd tro thuan tién cho nguoi 1ap trinh, mot ) phﬁn mém 1ap trinh tich hop

cac cong cu thiét ké, viét chuong trinh ngudn, bién dich va kiém tra.
I. 3. Giai thuat
I. 3. 1. Khai niém

Giai thuat 1a mot hé thong chat ché va rd rang cac quy tic nham xac dinh mot
day céc thao tac trén nhitng dir li¢u vao sao cho sau mot so hitu han budc thuc hi¢n cac

thao tac do ta thu duoc két qua ctia bai toan.

No6i mot cach dé hilu, giai thuat 1a mo ta qua trinh thuc hién dé chuyén dir licu
nhap vao thanh két qua mong mudn. Khi mé ta giai thuat ludn kém theo mo ta hai thanh

phﬁn dit liéu dau vao va két qua thu dugc sau khi thuc hién giai thuat.

Vi du: Gidi thudt tim sé 1om nhdt (max) ciia hai s6 nguyén a va b
- Pdu vao: Hai s6 nguyén a va b

- Két qua: S6 1om nhat ciia hai s6 nguyén a va b, ky hiéu la max
- Giai thuat:

@ Buoc 1: Gia st max = a

@ Bu6c 2: Néu b > max thi

max =b
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® Budc 3: In ra so max

. 3. 2. Pic tinh cin c6 ciia gidi thuat

- Tinh két thac: Giai thuat phai dung sau mot sb hiru han bude.

- Tinh xac dinh: Céc thao tdc may tinh phai thuc hién dugc va cac may tinh khac
nhau thyc hién ciing mot budc ciia cting mot giai thuat phai cho cing mot két
qua.

- Tinh tong quat: Giai thuat phai "vét' hét cac trudng hop va 4p dung cho mot
loat bai toan cung loai.

- Tinh hi¢u qua: Mot giai thuat duoc danh gia 1a tot néu né dat hai tiéu chuan

thuc hién nhanh va st dung it tai nguyén hé thong.

|. 3. 3. Céc hinh thirc mé ti giai thuat

C6 nhiéu hinh thirc dé mé ta giai thuat nhu: ma gia (Pseudo code), ngdn ngit tu
nhién, lvu d6 (flow chart). Mdi hinh thirc mé ta déu c6 nhimg vu diém dic trung phu
hop cho timg loai bai toan. Trong khudn kho nodi dung gido trinh nay sé& trinh bay hinh
thirc mé ta giai thuat bang luu d6 do tinh don gian va truc quan, nhét 1a dbi v6i ngudi

moi bat dau hoc 1ap trinh.
Il.  Céu tric dir liéu
1. 1. Khai niém

Cac thong tin luu trit trong may tinh goi la dit liéu (data). Mdi dit liéu thudc mot
kiéu dit liéu nao do.

Kiéu dir liéu 1a mot tap hop cac gia tri c6 ciing mot tinh chat va tap hop cac phép
todn thao tac trén cac gia tri do. Kiéu dit liéu dugc chia ra 1am hai loai: Kiéu dit liéu co
s& va kiéu dit liéu co ciu tric.

Céu trac dit liéu 1a cach thuc t6 chirc cac dir liéu thanh mét don vi hoan chinh
biéu dién dugc théng tin can quan tim. Cau trac dit liéu co thé hiéu 1a kiéu dir liéu co

cau truc, bao gdm cac thanh phan dir li¢u va cac thao tac tac dong 1én cau tric dir licu

do.
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I1. 2. Kiéu dir liéu co s&

Kiéu dit liéu co so 13 kiéu dir liéu ma gia tri cia no 13 don nhat. Cac ngdn ngit
1ap trinh déu xay dung san cac kiéu dir liéu nay. Kiéu dir lidu co s& dugc dung dé tao
cac kiéu dit liéu c6 céu tric.

Vi dy: Trong ngdn ngit 1ap trinh C, kiéu int goi 1a kiéu co s& vi kiéu nay bao gom
cac sb6 nguyén tir -32.768 dén 32.767 va cac phép toan +, -, *, /, %, V.v...

I1. 3. Kiéu dir liéu 6 ciu tric

Kiéu dit liéu c6 ciu trac 1a kiéu dit liéu ma cac gia tri cia no 1a sy két hop cua
cac gia tri khac.

Vi du: Kiéu chudi ky tu trong ngdn ngir 1ap trinh C 13 mot kiéu dit liéu c6 cau

trac.

Céc ngdn ngir lap trinh déu cho phép ngudi 1ap trinh dinh nghia kiéu dit liéu c6
cAu triic nhdm dap Gng nhu cau riéng cia timg bai toan nhu danh sach lién két, ciu tric

cay, V.v...
I11.  Luwu do giai thuit

Luu d6 giai thuat 1a cong cu dung dé biéu dién giai thuat mot cach truc quan,
viéc mo ta dir liéu dau vao (input), két qua (output) va ludng xur 1y théng qua cac ky
hiéu hinh hoc.

Phuong phap duyét luu d6 rat don gian: tir trén xudng va tir trai sang phai.

I11. 1. Cac ky hiéu co ban

Stt Ky hiéu Y nghia

1 © Bét diu/ két thuc

2 — Huodng xur ly

3 Piéu khién lya chon/ r& nhanh
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4 Nhap / xuat dir liéu

) Xu ly, tinh toan hodc gan

; Q Diém nbi lién két tiép theo (Str dung khi luu
dd vuot qua trang)

I11. 2. M6 ta cac ciu trac diéu khién co ban
[1l. 2. 1. Céu tric tuln tw

Tuén tu thuc thi tit ca cac 1énh. Mdi 1énh duoc thuc thi mot 1an theo chudi tir

trén xudng dudi, xong 1énh nay rdi chuyén xudng 1é€nh keé ti€p.

l

Lénh

Lénh

Lénh

Vi du: Nhdp vao 3 so nguyén a, b, ¢ va xuat ra man hinh voi gia tri ciia moi so

tang lén 1.
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Bit dau

o

a,b,c
a=a+1l
v
b=b+1
v
c=c+1

bt

[1l. 2. 2. Céu tric lya chon

Diém quyét dinh cho phép chon 1énh dé thwe hién. Tuy theo ting yéu cu
cu thé cta bai toan thi viéc lya chon c6 thé gém nhiéu truong hop: chi xét mot truong
hop khi diéu kién dung, xét ca hai trudng hop dung hoic sai, ciing c6 thé xét nhiéu
truong hop.

(@)  Chi xét trwong hop khi diéu kién ding

bicu kién
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Vi du: Nhip vdo sé nguyén n. Kiém tra néu n > 0 thi tang n 1én 1 don vi.

Xudt két qua.

Két thuc

(b) Xét ca hai troeong hop dung hoic sai

ISai Bfmgl

Lénh cho Lénh cho truong
truong hop sai hop ding
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(©)

Vi du: Nhdp vao so nguyén n. Kiém tra néu n chan xudt ra man hinh “n chan”,

nguoc lai xuat “n lé”.

A

/

4

Sai n chia hét cho 2 Ding

nlé n chan

A 4
Két thiic

Xét nhiéu truong hep

Sai
.

Sai

Diéu kién

Lénh cho
truong hop
sai

Ding

Lénh cho Lénh cho
truong hop truong hop
ding sai

Lénh cho
truong hop
dung

Giao trinh Nhdp mén lgp trinh
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Vi du: Giai va bién lugn phuong trinh bdc nhat: ax + b =0.

Pin
Sai 8

Sai

v

Nghiém Vo
X = -b/a nghiém
|

1. 2. 3. Céiu tric Lip

Thue hién lién tuc 1 1énh hay tap 1énh véi s6 1an lap dyua vao diéu kién. Qué trinh

lip s& két thic khi diéu kién bi vi pham.

(@  Kiém tra diéu kién truéc khi lip

bicu kién

ks DPung

Lénh

Giao trinh Nhdp mén lgp trinh
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Vi du: Nhip vao sé nguyén n. Xudt ra man hinh tiv 1 dén n.

Bit dau

;

A 4

[/

A 4

i1

<

4

Y
<=H}Dﬁng

i=i+1

Két thic

O

(b)  Thuec hién 1ip truéc khi kiém tra diéu kién

A

Pung

Lénh

Diéu kién lip
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Chuong 1 Tong quan vé lap trinh

Vi du: Nhip vdo sé nguyén dwong n. Néu nhdp sai yéu cau nhdp lai n.

I11. 3. Mét s6 vi du

Vi du 1: Hoén vi hai s6é nguyéna vab
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Chuong 1 Tong quan vé lap trinh

Vi du 2: Tinh gié trj tuyét ddi ciia s6 nguyén x

Bit dau

F

™S
X
N

x<0 Bﬁn%

X=-X

Vi du 3: Tinh tong: $=1+2+3+---+n , v&i n>0

Dl:ll’lg ¢

S=S+i

i=i+1
A 4 1
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Chuong 1 Tong quan vé lap trinh

Vi du 4: Tinh tong: S(n)=%+%+§+. + 2n+1

6  2n+2

, Vo1 n>0

o
%

@ ows|
S=S+i/(i+l)
e
I=1+2
A 4

Vi du 5: Tinh tdng: S(N)=1—-2+3—4+---+ ()" *1n . voi n>0

[/

Ille =

) —
1
o -

dau =1

A

Y

Dt’mg—¢
S =S + dau*i
dau = -dau
\ 4

=i+l
Gl R —
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Chuong 1 Tong quan vé lap trinh

V. Kétluin

Luu do6 giai thuét rat hiru ich trong viéc mo ta cach giai quyét ciia mot bai toan.

Viéc mo ta nay rat truc quan thong qua cac ky hiéu hinh hoc, day 1a giai doan

dau tién trude khi bét tay vao lap trinh trén mot ngdn ngit 14p trinh cu thé.

Khi xay dung luu d0 giai thuat, ching ta can chil y mot vai diém sau:

< Mot luu d6 phai c6 diém bit diu va diém két thic (diéu kién két thuc).

¢ Phai c6 dir li€u vao, dir li€u ra sau khi xur 1y tinh toan.

% Tai mdi vi tri quyét dinh lya chon r& nhanh phai ghi ré diéu kién ding hoic

sai thi di theo nhanh nao.

V.  Bai tap vé lvu do giai thuat

V. 1. Baitap co ban

Cl.1.

Cl.2.
Cl3.

Cl4.
Cl5.

Cl.6.
Cl.7.

Cl1.38.
Cl1.9.

C1.10.
Cl.11.

Cl.12.

Cl.13.
Cl.14.

Nhap vao hai sb x, y. Xuit ra man hinh tong, hiéu, tich, thuong cta hai sb
trén.

Nhap vao sb nguyén n, kiém tra xem n chin hay 1¢ va xuit ra man hinh.
Nhap vao ba canh a, b, ¢ ctia tam giac. Xuat ra man hinh tam giac d6 thudc
loai tam giac gi? (Thudng, can, vudng, déu hay vudng can).

Nhap vao sé nguyén n. Xuat ra n man hinh (Néu n chin thi gip doi gié tri).
Nhap vao sb6 nguyén n. Néu n>5 thi ting n 1én 2 don vi va tra vé gi tri n,

nguoc lai trd veé gia tri 0.

Tinh n!, voi n>0

Tinh P(n) =1x3x5x...x(2n+1), véi n>0

Tinh S(N)=1+3+5+---+(2xn+1), véi n>0

Tinh S(N)=1-2+3—4+---+(-1)""'n, vGi n>0

Tinh S(N) =1+ (1x2)+(Ax2x3) +---+(Ax2x3x%...xN), véi n>0
Tinh S(n) =1> + 2> +3% +---+n?, v6i n>0

Tinh S(n)=1+%+%+---+%, véi n>0

Tinh P(x,y) = x’

Tinh S(N)=1+(1+2)+1+2+3)+--+(@+2+3+---+n), voin>0
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Chuong 1 Tong quan vé lap trinh

C1.15. Cho s6 nguyén n. Tinh trj tuyét di ciia n.

C1.16. Cho s6 nguyén duong n gom k chir s6. Tim chif s6 ¢ gi tri 16n nhat.
C1.17. Pém sb luong udce s6 chin cua sd nguyén duong n.

C1.18. In ra chir s6 dau tién cua sé nguyén duong n gom k chir sd.

C1.19. Cho 2 s6 nguyén duong a, b. Tim USCLN cta a va b.

C1.20. Cho 2 s nguyén duong a, b. Tim BSCNN ctia a va b.

C1.21. Cho s6 nguyén duong x. Kiém tra xem x ¢ phai 1a s6 nguyén t khong?
C1.22. Cho s6 nguyén duong x. Kiém tra x c¢6 phai 1a s6 chinh phwong khong?

C1.23. Cho sb nguyén duong x. Kiém tra xem x c6 phai 14 s6 hoan thién khong?

V. 2. Bai tap luyén tap va nang cao

C1.24. Tinh S(n)=1+2°+3%+---+n", vGoi n>0
C1.25. Tinh S(n)=S+24+3 4. s v6i n>0
2 3 4 n+1
. 1 1 1 -
C1.26. Tinh S(n)=1+ + 4ot , véi n>0
1+2 1+2+3 1+2+3+---4n
Cl1.27. Tinh S(n)=1+1+£+---+1, voi n>0
21 3 n!
C1.28. Tinh S(n)=1+1+2+1+2+3+---+1+2+3+m+n, voi n>0

2! 3 n!

C1.29. Giai va bién luan phuong trinh: ax* +bx+c=0

C1.30. Tinh S(n) :\/n+\/(n—1)+\/(n—2)+...+\/1 . V6in>0

C131. Tinh S(n) = (1+2++3+.+ v . v6i >0
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Chuong 2 Gi6i thi¢u ngdn ngir C

CHUONG 2 GIOI THIEU NGON NGU' C

Tém tit: Sir dung cong cu DevC. Lam quen véi mét s6 chwong trinh viét bang ngon

ngir C

l. Chwong trinh miu

I.1. Chwong trinh 1

Viét chuong trinh hién thi trén man hinh ciu théng bao: Xin chao cac ban

I.1.1. Lénh miu

Cac 1énh sau dugc soan thao trong tap tin Source.cpp

[*] source.cpp

1 /*Chuong trinh in ra man hinh cau: Xin chao cac ban.*/
2 #include <stdio.h>
3 int main()

46 {

5 printf("Xin chao cac ban.");

6 return 9;

7}

I.1.2.  Gidi thich I¢nh
Dong Lénh

1 | /*Chuong trinh in ra man hinh cau: Xin chao cac ban.*/
2 | #include <stdio.h>
3 | int main()
41{
5 printf("Xin chao cac ban.");
6 return O;
71}

Dong 1 goi la ghi chd, ghi chi khong phai la 1énh, khong c6 tac dung trong
chuong trinh ma 14 dé giup nguoi 1ap trinh ghi nhé nhiing gi can thiét. Cac ghi chu duoc
dat bat ky dau va phai dugc dat trong cap dau /* */ (hodc ding dau // truée méi dong
ghi cha).

Dong 2 goi 1a khai béao tién xir Iy (hay con goi 1a khai béo thu vién ham), do

trong chuong trinh ¢6 str dung cac ham printf(), ham nay 1a ham thu vién ¢6 sin trong
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Chuong 2 Gi6i thi¢u ngdn ngir C

ngodn ngir C va duge dinh nghia trong tap tin 1a stdio.h. Mudn khai bao thu vién ham thi
chi viéc dung tir khoa #include <tén tap tin thu vién>. Néu dung ham thu vién ma khong
khai bao thu vién ham thi chuong trinh s& béo 16i.

Dong 3 dén dong 7 13 cac 1énh ciia ham main(), diu ngoic tai dong 4 va dong 7
1a thé hién bat dau { va két thuc ham }, cac 1énh s& viét trong cap dau {}.

Dong 5 1a 1énh xudt ra man hinh dong chir Xin chao cac ban, chudi xut nim
trong cip dau nhay kép “Xin chao cac ban“.

Dong 6 1énh return 0; dé bao cao chuong trinh di chay hét va khong gap mot 161

nao. Két thiic chuong trinh.

> Mot chwong trinh C dit don gidn hay phike tap déu bat budc phdi ¢é hai phan: phan
khai bdo thuw vién ham va ham main(). Ham main() sé dwoc thuc hién dau tién khi bdt
dau chay chwong trinh.

> Cdc lénh trong ngén ngit C déu phan biét chiz in HOA VA in thuwong, doi héi chinh
X&c cdc ky hiéu va tén 1énh nén khi ldp trinh sinh vién phdi chit ¥ dimg ky hiéu va viét
lénh cho chinh xac.

> Cdc 1énh nam trong cdp dau {} ciia ham main() duwoc viét thut vao trong (bang cdch

nhdn phim tab trén ban phim) dé dé dang phan biét 1énh con ciia ham.

I.1.3. Bién dich va thyuc thi chwong trinh
(@  Bién dich chwong trinh

Muc dich cta viéc bién dich 1a dé kiém tra xem trong qua trinh viét 1énh c6 gap
cac 16i vé cu phap, 1énh, chua khai bao, ...
Nhan phim F9 dé dich chuong trinh va kiém tra 16i ct phap (error) — quan st

trong cira s6 Output. Néu xdy ra 15i thi phai kiém tra d6i chiéu vé&i 1énh mau.
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Chuong 2 Gi6i thi¢u ngdn ngir C

E ChUserswser\Onelrive\May tinh\demao_giactrinhsource.cpp - Dev-C++ 5.11 = O X
File Edit Search View Project Execute Tools AStyle Window Help
0 & #HEsE | ~~ B0 EH EEO0EEE| | % | dh & | tov-o
gl < [ || tgropals) ~
soUrce.cpp
1 /*Chuong trinh in ra man hinh cau: Xin chao cac ban. */
2 #include <stdio.h>
3 int main()
46 {
5 printf("Xin chao cac ban.");
6 return ©;
7=}
8
9

EE Compiler % Resources 0Ll Compile Log o Debug @ Find Results Close

- Cutput Filename: C:\Users\user\CneDrive\May tinh‘demo giactrinh\so
— Cutput Size: 127.931640625 KiB
- Compilation Time: 0.33s I

[C) Shorten compiler paths

Line: 9 Col: 1 Sek 0 Lines: 9 Length: 141 Insert Done parsing in 0 seconds

(b) Mt s6 18i co ban giip phai va cach sira

Néu xay ra 16, trinh bién dich s& thong bao trong cira s6 Output, khi nhan chudt
vao dong bao 15i thi cong cy s& hién thi vi tri 15i trén doan 1énh tuong ung.

Cach sira 16i 12 quan sat théng bao 161 dé hinh dung trude dé 1a 15i gi, sau d6
nhén chudt vao ciu thong bao 13i (theo thir tu tir trén xudng dudi) va quan sat vi tri béo

101 trén ctra sO codde va swra 101.
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Chuong 2 Gi6i thi¢u ngdn ngir C

Line Caol File

5 28

SOUrCe.cpp
1

2

3 int main()

48 {

3

6 return 9;
75}

8

S

CAUsers\user\OneDrive\May tinh\demo_giaotrinh\so...
Ch\Users\user\OneDrivelMay tinh\demo_giaotrinh\sour...

/*Chuong trinh in ra man hinh cau: Xin chao cac
#include <stdio.h>

Printf("Xin chao cac ban."));

EE Compiler (2] E Resources [[ﬂ] Compile Log Qﬁo Debug @ Find Results Close

Message

In function "int main()':

*/

ban.

[Error] 'Printf' was not declared in this scope

Mot s6 101 co ban:

Thong bao 10i Nguyén nhan Cach stra Vidu
Sai I¢nh Printf do ky tu Sai
. . al
'Printf'" was not | p vict in hoa. Ngon nglr | Viét lai 1énh printf Printf(“Xin chao”);
declared in this A A NI Sira thanh:
C phian biét hoa | la chit thuong Sua thani.
scope printf(“Xin chao”);
thuong.
NP .. | Viét dung 1énh nhung | B6 sung khai bao:
printt: 1eNNEr | chua khai bio thu vien | #include <stdio.h>
ham cho ham printf() | & dau chuong trinh
Thibu du ; khi két| , %tf(“Xin )
missing; thuc khai bao hodc | BO sung thém dau ; pr .
lénh Sqathaqh.
i printf(“Xin chao”);
end of file found | Thiéu dau dong ngoac | BO sung thém dau | int main()
-y s {
before the left|khi ket thuc ham |} //Céc lénh
brace '{' main() }
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Chuong 2 Gi6i thi¢u ngdn ngir C

(c)  Thuec thi chwong trinh

Néu khong xay ra 16i thi nhan phim F10 dé thuc thi chuong trinh.

Két qua s& hién thi nhu sau:

Ch\Users\user\OneDrive\MBy X

Xin chao cac ban.

Process exlited after 6.862U seconds with return value 8
Press any key to continue . . . |

Nhan phim bat ky dé dong cura s6 két qua va tré vé ctra s6 soan thao code

I.2. Chwong trinh 2

Viét chuong trinh nhap vao hai sé nguyén tir ban phim, tinh tong va hién thi két

qua ra man hinh.

.2.1. Lénh miu

Cac 1énh sau dugc soan thao trong tap tin Source2.cpp

sourcel.cpp
1 /* Chuong trinh Tinh tong cua 2 so nguyen
2 nhap tu ban phim.
3 *.-""
4 #include <stdio.h>
5 int main()
6H {
7 int a, b, s;
8 printf("Nhap vao so nguyen a:");
9 scanf("%i", &a);
10 printf("Nhap vao so nguyen b:");
11 scanf("%i", &b);
12
13 s = a + b;
14
15 printf("Tong cua a va b = %i", s);
16 return ©;
17 “ }
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Chuong 2 Gi6i thi¢u ngdn ngir C

.2.2.  Giai thich 1énh

Dong Lénh
1 | /* Chuong trinh Tinh tong cua 2 so nguyen
2 | nhap tu ban phim.
3| *
4 | #include <stdio.h>
5 | int main()
61
7 inta, b, s;
8 printf("Nhap vao so nguyen a:");
9 scanf("%i", &a);
10 printf("Nhap vao so nguyen b:");
11 scanf("%i", &b);
12
13 s=a+b;
14
15 printf("Tong cua a va b = %i", s);
16 return O;
17 | }
18
19

Dong 7 goi 1a khai bao bién, trong chuong trinh can nhap vao hai sé nguyén nén
phai khai bao hai bién a va b ¢6 kiéu 14 int (kiéu s6 nguyén). Cach khai bao bién cua C
theo cti phap: kiéu dit liéu va phia sau 13 tén bién (néu c6 nhiéu bién cung kiéu thi cach
nhau bang diu phiy). Bién s dung dé luu gia trj tong cia hai s6 a va b.

Dong 9 va dong 11 dung dé nhap gia tri tir ban phim cho bién a va b (ham scanf()
ding dé nhap gia tri cho bién tir ban phim — trong thu vién ham stdio.h). Ky hiéu “%i”
1a thé hién dinh dang cua sb nguyén.

Dong 13 dung dé tinh tong hai s6 a va b luu vao bién s.

Dong 15 dung dé xuat gia tri tong s tinh duoc.
.2.3. K&ét qua chwong trinh

Nhén phim F9 dé dich chuwong trinh, néu khong c6 15i thi nhan phim F10 dé thuc
thi chuong trinh.

Qua trinh thyc thi chuong trinh nhu sau:
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Chuong 2 Gi6i thi¢u ngdn ngir C

- Khi cira s6 két qua s& hién thi cau thong bao: thi
ta nhap vao mot s6 nguyén a tir ban phim (vi du nhap sb 12) rdi sau d6 nhan
phim Enter.

- Chuong trinh s& hién thi tiép cAu thong bao: thi ta
nhap vao mot sé nguyén b tir ban phim (vi du nhap sé 27) rdi sau d6 nhan
phim Enter.

- Két qua s& hién thi nhu sau:

Mhap vao so0 nguyen a: 12
Mhap vao =0 nguyen h: 27

Tong cua a va h = 37

Nhan phim Enter dé dong cira s6 két qua va trd vé cira sd soan thao code

> Néu chwong trinh thuwc thi ma khéng nhdn dwoc két qua mong muon (két qud
sai) thi can kiém tra lai 1énh scanf. Lénh scanf phdi dam bdo day di dinh dang
€0,

6i” hodic “%d” (nam trong cdp nhady kép) va ddu & truée tén bién.

scanf(“%d”, &a);

SO nguyén

Il. Mot so chwong trinh mau

Khi bat dau lam quen v&1 ngoén ngilt 1ap trinh, trude hét sinh vién phai lam quen
v&i cong cu va viet mot s6 chuong trinh theo mau. Budc dau sinh vién s& nam dugc mot
s6 thao tac co ban, nhan biét thong bao 161, stra 16i co ban va quan sat két qua ctia chuong

trinh trude khi hoc ¢t phéap cu thé timg énh.

I.1. Chwong trinh miu 1

#include <stdio.h>
int main()
{
printf(""Ho ten: Nguyen Thanh Tung\n");
printf("MSSV: 123456\n");
printf("Email: nttung@gmail.com\tDien thoai: 0908123456\n");
printf("Dia chi: 12 Pham Van Dong, Go Vap\n\n\n");
printf("***het***");

return O;
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I.2.  Chuwong trinh miu 2

#include <stdio.h>
#include <conio.h>

int main()

{
int a, b;
float m;

printf("Nhap vao so nguyen a: ");
scanf("%d", &a);
printf("Nhap vao so nguyen b: ");
scanf("%d", &b);

m=(a+b)/2.0;

printf("Gia tri trung binh = %f", m);
return O;

}

I11. Chay tirng buéc xem két qua hoat dong ciia chwong trinh

Khi gip trudng hop chuong trinh thyuc thi cho két qua sai (chuwong trinh khéong
con 161 cii phdp va da thuc thi dwoc), chung ta phai kiém tra timg 1énh mot xem c6 sai
vé mit ngit nghia, sai kiéu dit liéu khai bdo, sai vé mit giai thuat hay khong. Nhiing 15
sai nay rt kho phat hién néu chi quan sat 1énh bing mat thudng nhét 1a dbi v6i nhimg
mai hoc 1ap trinh hodc chua co6 kinh nghiém nhiéu.

Dé giai quyét van dé nay, cach don gian nhat 1a st dung cong cu chay timg budc
ctia dé phat hién 1énh nao cho két qua sai va tim céch sira cho phu hop (hay con goi 1a

debug chuong trinh).
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Budc 1: Dar Toggle Breakpoint |
Cach 1: bén phan ciia dong lénh twong ing
Cach 2: Dat (con nhdp nhdy) trén dong lénh twong img,

Chii ¥: cé thé dat Toggle Breakpoint trén nhiéu dong lénh ciia chwong trinh.

CVS  Window Melp
| SO mBs dib i TON-GCC 4.0.1 €4-bix Debug
|

1

2

3

a inclu tdio.t

< lu ni '

€

7 int main()

88 {

9 int n;

| printf("Nhap N: )5 |
71 scanf ("%d", &n);
12
13 int &= = O3
14 for(int i=1; i<wn; i)
15 &3 <
16 = + 4
17 | b
18
19 printf("Tong S = %d", s);
20
> 21 return ©;

Debug... | Cm,;”._,_‘, with K;D
Bwdc 2: Thgrc thi Debug I

Budc 2. 1: Click biéu tu @ Debug (F3), dong Depye dé lgg
Bude 2. 2: Click trdi chudt vao chitc ning Next line (F7), dong Debug sang dong lénh ké

a »
e Help 57 DAC . .
28 O @ 2§ | dlb o || [Toe-coc 58,1 ed-bis Deies D\Code DeviiTong Moexe

A

tiep

int = = @;
for({int i=1; d<en; d++)
{
}

printf{“Tong 5 = %d™, sj);

Giao trinh Nhdp mén lgp trinh Trang 24



Chuong 2 Gi6i thi¢u ngdn ngir C

Debugo X Q/l o W j‘ j‘,"’_" /",‘ ‘>

Buac 3: Chire nang Add Watch.
Bude 3. 1: Qlick chite nang Add Watch, hogc click phai trong cita sé Debug

Butc 3.2 : Thém cdc bién, vi du: n, i, s ... nham biét gié tri & méi théi diém

“w- 9 Sesrch Yiew Pre
oa LR =1
G B @ | eremaie

felp = = =

ject Execvte Jooh VS Wendow
>~ (2| o= SRCIMEE| «” | 3 | db @ |[T09-05C ¢« 0.5 €e-mis Debug 81 D:\Code DevC\Tong_N.exe - u] X

7  dnt main()

86 { \ A
a int n; Nl e W

w Vana Watch
- rintf("Nhap N: "); e Serabiogy

scanf("%d", &n); Wl
NEnter Varisble Name (it is recommended
Wuse "this->' for class members):

int s = 0;
for(dnt i=1; i<=n; i++

}

printf("Tong S = %d", s);

caes

return 0;

ety (B Fin

Debug... | < ,>

Bwdc 4: Thare thi chuke ndng Next line (hodc in phim F7) tirng buréc mét...

Chii : Néu cin dieng Debug thi click chike ndng Stop Execution (F6)

| 7 DACode DevCiTong_Moexe - o

7 dnt main()}
88 {
E

] int n;
= rintf (“Nhap M: ");
11 scanf("X%d”, &n);
12
13 int 5 = @;
14 for(int i=1; i<=n; i+s)
| 158 Fi
| 16 5 s + i3
| | 17 | }
18

| 18 printf{*Tong $ = %d*, =);

IV. Kétluin

Sinh vién nén thyuc tap thuc hanh cai dit cac bai mau trén may tinh, sau dé bién
dich, quan sat két qua.

Néu c6 nhiing thong bao 15i khi bién dich, sinh vién ¢ gang doc k¥ cac thong
béo va tim hiéu d6 1a nhimng 13i gi va tim cach sta.
Véi mbi chuong trinh, sinh vién nén thyuc hién chay timg budc dé quan sat va biét duoc

két qua thyc hién ciia timg 1énh trong chuong trinh
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V. Baitap

C2.32.

C2.33.

C2.34.

C2.35.

C2.36.

C2.37.

Thay dbi cac thong tin trong doan chuong trinh mau 1 thanh thong tin cta
chinh sinh vién.

Thém hoic bo bst ky tw \n hay \t trong chwong trinh mau 1, sau d6 bién
dich, thuc thi lai va quan sat két qua thuc hién xem c6 thay doi gi so v6i két
qua cta chuong trinh mau 1.

Dua vao doan chuong trinh mau 1, xuét ra man hinh mot bai tho trinh bay
theo miu sau (khong dau tiéng Viét):

BAI THO PI THI — Tran Té Xurong

Tap ténh nguwoi di t6 ciing di,
Ciing léu ciing chéng ciing vao thi.

Tién chéan, C6 mat hai dé‘ng chan,
So bung, thay khéng mét chir gi!
Loc nuwoc con mong thém gidi ngach
Phuic nha nay dwoc sach truong qui.

Ba ky tron ven thém ky nita,
u o u o ngon but chi
Thay d6i 1énh m = (a+b)/2.0 trong chwong trinh mau 2 thanh m = (a+b)/2,

sau do bién dich lai, thuc thi chuong trinh va xem két qua.

Thay d6i 1énh printf("'Gia tri trung binh = %f", m) trong chuong trinh
mau 2 thanh printf("'Gia tri trung binh = %d", m), sau d6 bién dich lai,
thue thi chuong trinh va xem két qua.

Thay doi va bo sung thém 1énh trong chuong trinh mau 2 sao cho chuong
trinh cho phép nhap vao diém 3 mén hoc: toan, 1y, hoa va tinh diém trung

binh, in ra két qua.
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CHUONG 3 CAC THANH PHAN CO BAN CUANGON NGU C

Tom tat: Gioi thiéu cdc khdi niém, cac tw khoa, cdc loai hang so, cac kiéu dir liéu, khai

bdo bién, cdc ky hiéu phép todn Va cdc ham nhdp xudt trong ngon ngir C.

l. Lich sir ngon ngir C

Ngon nglt C do Dennis Ritchie xay dung tir nam 1972 tai phong thi nghiém Bell
Telephone véi muc dich tao ngdn ngit dé viét hé didu hanh UNIX, song nhd c6 cac tinh
nang uu viét va tinh mém déo nén duoc gidi tin hoc chip nhan.

Nam 1978, xuit ban quyén sach “The C programming language” do B.W
Kernighan va Dennish Ritchie viét va dugc pho bién rong rai dén nay.

C 13 ngon ngir l4p trinh cip cao, duoc sir dung rat phd bién dé 1ap trinh hé thong
cung voi Assembler va phat trién cac tng dung do cac dic diém sau:

- B0 lénh phu hop vé6i phuong phéap 1ap trinh ¢6 cau tric.

- Kiéu dir liéu phong phu, cho phép dinh nghia thém nhitng kiéu dir liéu méi

pht hop v6i yéu ciu cua bai toan.

- Linh ddng vé ct phap va it tir khoa.
Il.  Cac khai niém
I1.1. Lénh va khéi 1énh

Lénh dung dé thuc hién mot chirc nang nao doé nhu: khai bao, gén, Xuat, nhap,
tinh toan, v.v... va dugc két thuc bang ddu chim phay ().
Vi du:
int Xx;
printf(“Xin chao™);
Khéi 1énh 14 tap hop nhiéu 1énh va dugc dit trong cip ddu ngoic { }.

Vi du:
for(int i=0; i<n; i++)
{
k = k/i;
s=s+Kk;
}
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> Khéng nén viét nhiéu 1énh trén mét dong.

quan sdt tron ven trong pham vi cua cua so.

> Lénh qua dai co thé dwoc viét thanh nhiéu dong sao cho mai 1énh phai duoc

Il. 2. Tir khoa (key word)

Tu khoa 1a tir c6 ¥ nghia xac dinh dung dé khai bao kiéu dit liéu, 1énh, v.v...

Tuyét doi khong duoc stir dung cac tir khoa nay cho viéc dat tén theo muc dich riéng cua

ngudi 1ap trinh. Cac tir khoa phai viét bang chir thuong. Trong C c6 cac tir khoa sau:

Il. 3. Tap cac ky hiéu va ky tu cia C

asm break case cdecl char const continue | default
do double |else enum extern far float for
goto huge if int interrupt | long near pascal
register | return | short static struct signed | sizeof switch
typedef | union unsigned | void volatile | while

Trong qua trinh 14p trinh, di v6i ngdn ngit C chung ta chi dugc sir dung cac ky

hi€u va céc ky tu (phan biét chir in hoa va in thudong) nhu sau:

1. 4.

26 chit cai tir a dén z (bao gdm chit in hoa va chit in thudng).

10 chit sb tir 0 dén 9.
Cac ky hiéu toan hoc: +, -, *,/, =, <, >, (,)
Cac ky hiéu dac biét: :.,;""' _@#$!'~[1{}..

Déu cach hay khoang tring.

Cac dat tén trong chwong trinh

Trong qua trinh 1ap trinh, ngoai viéc str dung cic tir khoa cé san clia ngdn ngit

lap trinh dé viét 1énh, nguoi 1ap trinh can sit dung cac tén riéng trong chuong trinh dé

thé hién viéc dinh danh cho bién, dinh nghia méi ki€u dir liéu, cac hang, cac ham, cac

nhan, v.v... Chiéu dai t6i da cia tén 1a 32 ky tu va phan biét ky tu hoa va thudng.

Tén duogc dat theo quy tic sau:

Tén bat dau bang mot ky ty hoic dau gach dudi ().

Céc ky tu trong tén bién chi co thé 1a cac ky tu chit tir a dén z (ky tu in hodc

thuong), sé hoic diu gach dudi.
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- Khoéng dugc dat tén trung véi cac tir khoa.
- Trong cung pham vi khai b4do khong dugc dat cung mot tén.

- Tén dé hi€u, suc tich va goi nhé.

> Vi du nhitng tén hop lé: tong, mu2, dientich, chuvi, giai thua, x
> Nhitng tén khong hop lé:

2mu_x sai do ky tw s6 ditng dau tén

int sai do trung voi tu khoa

tien$ saido ky tw $

thanh tien sai do ¢6 khodng tring

binh-phuong sai do ¢é dau gach ngang (-)

f(x) sai do c6 diu ngodc ()

I1. 5. Tao ghi chu (chu thich) trong chwong trinh

Khi viét chuong trinh, ngudi 1ap trinh thudng ghi chu lai nhig van dé can luu
¥, giai thich vé ¥ nghia cac tén, ¥ nghia cta cac 1énh, v.v... nhim muc dich dé goi nhé
lai cho qua trinh kiém tra lai 1énh sau nay, hodc ciing c6 thé gitip cho nguoi khac co thé
doc va dé& hiéu nhiing gi viét ra. Khi bién dich chuong trinh, C s& bo qua nhitng ghi chu
nay.

Néu chi ghi chu trén cing mot dong thi dung dau //ndi dung ghi chii, hoic ding

cap dau /* néi dung ghi chit */ d6i v6i truong hop can ghi chi trén nhiéu dong.

Vi du:
/* Chuong trinh nay dung de nhap vao hai so nguyen a va b
Tinh tong va xuat ket qua ra man hinh
*/
#include <stdio.h> //Khai bao thu vien cho ham printf va scanf
itn main()
{
int a, b; //Khai bao 2 so nguyenavab
/ILenh nhapvao2soavab
printf("Nhap vao so nguyen a: ");
scanf(*'%d", &a);
printf("Nhap vao so nguyen b: ");
scanf(*'%d", &b);
/[Xuat tong ra man hinh
printf("Tong = %d", a + b);
}

Giao trinh Nhdp mén lgp trinh Trang 29



Chwong 3 Céc thanh phan co ban cua ngdn ngit C

11. 6. Hiang sb (constant)

Hiang sd 1a dai lugng khong thé thay ddi trong sudt qua trinh thyc thi ctia chuong

trinh. Hang c6 thé 1a mot chudi ky ty, mot ky ty, mot con sb xac dinh.
1. 6. 1. Hing sb6 nguyén

Hing sé nguyén thé hién nhimg gia tri s6 roi rac, hiang sb nguyén 2 bytes duoc
viét t nhién nhu mot con sb thong thuong chung ta dang str dung, bao gém s6 4m va
s6 duong.

Vi du:

1123 6 dwong mét nghin mét tram hai muoi ba
-768 6 dm bay tram sdu mieoi tim

Dbi véi hang s6 nguyén 4 bytes thi viét kém thém ky tu (I hodc L) vao cudi sd

Vi du: 1123001 (hodc 112300L): s6 mot tram muoi hai nghin ba tram

Dbi v6i nhitng hing sé nguyén hé bat phan (hé 8), thip luc phan (hé 16) thi cd
biéu dién nhu sau:

. H¢ bat phan: 023 thém s6 0 vdo triede sé hé bat phan

. Hé thap luc phan: 0x23 thém Ox vao trude sé hé thap luc phan

> Khéng dwoc dimg ddu ngan cdch phan nghin, vi du: sé mét triéu nam tram nghin

phdi viét la 1500000 (khéng duwoc viét 1,500,000)

1. 6. 2. Hz"mg ) thuc

Hing s thue thé hién nhiing gia tri s6 lién tuc, gitta phan nguyén va phan 1¢ cach

nhau bang dau cham (.).

Vi du:
1.23 $6 mot phdy hai mieoi ba
-76.8 $6 dm bay muwoi sau phdy tam

C6 thé biéu dién theo hang sd mil bang cach thém ky tu e (hoic E) va s6 mil sau
s6 thuc.
Vi du:
123e6 6 gid tri la 123 x 10°
123e-2 6 gid tri la 123 x 1072
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1. 6. 3. Hang ky tu

Hang ky tu 1a mot ky tu riéng biét dugc viét trong cip ddu nhay don (). Mdi mot
ky tu tuong img vo1 mot gia tri trong bang ma ASCII.

Vidu: a’, ‘4°, ‘0, 9, ., )

Do hing ky tu ciing duwoc xem nhu gia tri tri sé nguyén nén chung ta c6 thé ding

phép toan sd hoc trén hai ky tu.
Il. 6. 4. Hing chudi

Hing chudi ky tu 1a tp hop cac ky tu va dugc dit trong cip ddu nhay kép (%).
Khi luu chudi trong bd nhd thi cudi chudi co ky tu NULL goi 1a ky tu két thuc chudi
“\0’ ¢6 ma asscii la 0.

Vi du: "Ngon ngu lap trinh C", "Nguyen Van A"

Chudi c6 thé khong ¢ ky tw nao hodc chi c6 mot ky tir duy nhat.

Vi du:

chuoi rong

X3 2

a chudi chi c¢é mot ky tw a
o chudi chi cé6 mét ky ti la khodng trdng

Déi voi chudi ¢ ky ty dic biét nhu: du nhay don (¢), ddu nhay kép (<), ddu \’,
V.V... thi phai kém thém ky tu ‘\’ phia trudc

Vi du: chudi “C:\BaiTap\btl.doc” thi phdi viét la “C:\\BaiTap\b¢I.doc”’
I1. 7. Kiéu dit liéu co ban

Kiéu dit liéu cta ngdn ngit lap trinh thudng gdm hai dang kiéu dit liéu: kiéu dir
lidu co ban (tich hop san trong ngdn ngir) va kiéu dit liéu do nguoi 1ap trinh dinh nghia
thém.

MB&i kiéu dit liéu c6 kich thudc va mién gia tri luu trit khac nhau, do vay khi lap
trinh chiing ta can nam 13 cac thong tin ndy dé c6 thé sir dung ding kiéu va luu trit chinh
xac dir liéu.

Pbi véi ngon ngit C, kiéu dir liéu co ban bao gom: kiéu sd nguyén (gia tri roi
rac) va kiéu so thuc (gia tri lién tuc). Dé thé hién kiéu rong (khong chira gia tri gi cd) ta

dung kiéu void.
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Il. 7. 1. Kiéu sé nguyén

Kiéu s6 nguyén la ki€u dir li¢u dung dé luu cac gia tri nguyén hay con goi la cac

gia tri ro1 rac.

) . Kich .
Stt Tén kiéu Y nghia Mién gia tri
thudc
Ky tu 1 byte
1 |char : Tir -128 dén 127
SO nguyén 1 byte |1 byte . °n
_ , Tir 0 dén 255 (twong dwong 256 ky tu
2 |unsigned char [SO nguyén duong |1 byte
trong bang ma ASCII)
3 |int S6 nguyén 2 bytes [Ttr -32,768 dén 32,767
4 |unsigned int |Sé nguyén duong |2 bytes [Tir 0 dén 65,535
5 |long S6 nguyén 4 bytes |Tir -2,147,483,648 dén 2,147,483,647
6 |unsigned long [S5 nguyén duong |4 bytes |Tir 0 dén 4,294,967,295

Il. 7. 2. Kiéu s thue

phan) hay con goi la céac gia tri lién tuc.

d4u chdm thap phan:

Kiéu s0 thyc 1a kiéu dir li¢u dung dé luu céac gia tri thuc (cac s6 c6 dau cham thap

Moi ki€u so thuc s€ c6 do chinh xac khac nhau, nghia 1a s6 chir s6 phia sau phan

- D06 chinh xac don: c6 to1 da 7 chir so

- Do chinh x4c kép: c6 ti da 15 chit s6

. ) Kich .
Stt | Tén kiéu Y nghia Mién gia tri
thudc
1 |float SO thuc do chinh xac don |4 bytes Tu 3.4 X 10'38 dén 3.4 x 1038
2 |double So thuc do chinh xac kép |8 bytes To 1.7 x 10'308 dén 1.7 x 10308
3 |long double |S6 thye do chinh xac kép |10 bytes Tu 3.4 X 10-4932 dén 1.1 x 104932
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1. 8. Bién va khai bdo bién
I1.8. 1. Bién
(@  Khai niém

Bién 1 dai dién cho mot ving nhd hay tap cic ving nhé trén bo nhd chinh cua
may tinh. Tén bién dugc ding dé tham khao dén nhimg ving nhé nay.

Bién dé luu trix cac gia tri do nguoi dung nhép vao hodc cac gia tri tam thoi
trong qué trinh tinh toan.

MB&i bién s& c6 tén va kiéu dir liéu twong tng. Kiéu dit liéu cua bién xac dinh
nhiing gia tri kiéu nao co thé duoc luu trong bién (vi du sé hay chitv.v...).

PHAI khai béo bién trudc khi sir dung.
(b)  Cach dit tén bién

Céc bién dugc dat tén theo quy udc dit tén va theo quy tic Hungarian Notation.
Nghia la tén bién nén kém theo ky tu dau cua kiéu dir liéu, nham muc dich 1a d& nhan
biét kiéu dit liéu ctia bién.

Tén bién thudng viét bang chit in thuong.

Vi du: ituoi ¢é thé nhdn biét dwoc tuoi c6 kiéu s6 nguyén (ky tw i trong kiéu int),
fdientich cé thé nhdn biét dwoc dientich co kiéu sé thuc (ky tie f trong kiéu float)

1. 8. 2. Khai b4o bién

(@ Cuphap

<Kiéu dir ligu> ténbién;

Vi du:

- Khai bdo bién a dé lwu sé nguyén 2 bytes
int ia;

- Khai bdo bién tb dé luu s6 thuc 4 bytes
float ftb;

(b)  Khai bao nhiéu bién cing mjt kiéu dir liéu

<Kiéu dir liéu> ténbiénl, ténbién, ténbién3;

Vi du:
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- Khai bdo cdc bién a, b, ¢ cung kiéu sé nguyén 2 bytes
intia, ib, ic;

- Khai b&o cac bién x, y, z ¢6 cing kiéu sé thuc 4 bytes
float fx, fy, fz;

(c)  Khai bao va gan gia tri ban diu cho bién

Str dung khi khai bao bién va gan gia tri ban dau cho bién, str dung hang so6 dé
gan cho bién c6 kiéu dir liu twong ung.

Cu phap:

<Kiéu dir ligu> ténbién = gid tri;

Vi du:
intia =5;
floatfb = 5.4, ¢ =9.2;

charcc = n’;
(d)  Ep kiéu cho bién

Muc dich 1a chuyén kiéu dir li¢u ctia mot bién sang kiéu dir liéu khac cho phu
hop voi1 bién cua ki€u dir li€u can gan.

Cu phap:

(Kiéu di liéu) ténbién;

Vi du:
float fk = 3.5;
int ia = (int)fk; //Ep Tk vé phan nguyén nén ia sé cé gid tri bang 3.

(&)  Pham vi ciia bién

Tuy theo vi tri khai bao bién, mdi bién s& c6 pham vi (tic dung khac nhau).

Pham vi cuc bd: bién dugc khai bao bén trong ham hay trong khéi 1énh, nhiing
bién nay chi c6 anh huéng bén trong ham hodc bén trong khéi 1énh.

Pham vi toan cuc: bién dugc khai bao bén ngoai ham, nhiing bién nay c6 anh

hudng dén toan bo chuong trinh.
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)

Pinh nghia tén hing s6

Hang s 1a dai lugng khong thay d6i gid tri trong qua trinh thi hanh chwong trinh.

C6 hai cach dé dinh nghia hang sé: Dung toan tir define hodc const.

- Dung toan ti #define

Cu phap:

#define <ténhang> <gid tri hang>

Vidu: Pinh nghia hang s6 MAX cé gid tri la 100
#define MAX 100
- Dung tir khoa const

Cu phap:

const <Kiéu dir ligu> <ténbién> = <gid tri hang>;

Vi du: Dinh nghia hdang sé6 MAX ¢6 gid tri la 100
const int MAX = 100;

> Tén hang so nén dat tén bang chir in HOA.

Ky hi€u cac phép toan

111. 1. Phép toan sd hoc

Puogc sir dung trong cac phép toan sé hoc trén cac ki€u dir li¢u co ban cua C.

Stt | Ky hiéu Y nghia Ghi cha
1 + Phép cong
2 - Phép trur
3 * Phép nhan
Déi voi 2 s6 nguyén thi két qua 1a chia lay
4 / Phép chia .
phan nguyén
) % Phép chia lay phan du Chi 4p dung cho 2 s6 nguyén
6 ++ Tang mot don vi nguyén Néu toan tir ting giam dat trude thi ting
giam trudc roi tinh biéu thire hodc nguoc
7 -- Giam mot don vi nguyén lai
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Mot so vi du:

Vidu Y nghia
o iX =2, do 5 va 2 déu 1a sé nguyén nén phép chia / duoc
int ix = 5/2; o .
xem la phép chia lay phan nguyén
int ix = 5%2; ix =2, do phép chia % 1a phép chia lay phan du
fy =2.0, do 5 va 2 déu 1a s nguyén nén phép chia / duoc
float fy = 5/2; o .
xem la phép chia lay phan nguyén
fy = 2.5, do 2.0 12 hang s thuc nén phép chia / duoc xem
float fy = 5/2.0 R
Ia phép chia binh thuong
intia =5; o
] la=1a+1=6
ja++;
int ia = 5; ia=1ia+ 1 =6, do chi c6 mot bién ia nén ky hiéu ++ nim
++ia; phia truéc hay phia sau déu nhu nhau
o - Tinh ib=1ia + 7 =5+ 7 = 12 trudc, do ky hiéu ++ nam
Intia =>5; )
S sau ia
intib =ia++ +7;
-Saudo tinhia++=1a+1=5+1=6
- Tinh ix = ix - 1 = 4 trude, do ky hiéu -- nim trudc ix
intix =5, iy =11, -Saudotinhiz=ix +iy=4+11=15
int iz = —-ix + iy++; - Cudi cung tinh iy =iy + 1 =11 + 1 = 12, do d4u ++ nim
sau iy

111. 2. Phép toan so sanh va két hep so sanh

Puoc str dung trong cac biéu thirc diéu kién, két qua ctia phép toan so sanh 1a

ding hodc sai. Trong ngdn nglr C moi gia tri khac 0 dugc goi la diing, con sai 1a 0.

Stt Ky hi¢u Y nghia
1 > Lén hon

2 < Nho hon

3 >= L&n hon hodc bang
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4 <= Nho hon hoic bang

3) == Bang nhau

6 I= Khéc nhau

7 ! Phu dinh phép so sanh

8 && Két hop theo nguyén tic AND cac phép so sanh
9 I Két hop theo nguyén tic OR cac phép so sanh

I11. 3. Phép toan trén bit

Stt | Ky hiéu Y nghia
1 & AND
2 | OR
3 A XOR
4 ~ NOT
5 >> Dich phai
6 << Dich trai

I11. 4. Toan tir diéu kién

Cu phap:

(Biéu thirc diéu kign)? <Biéu thirc 1>: <Biéu thirc 2>;

Y nghia:
- Néu biéu thirc diéu kién cho két qua dung thi s€ thuc hién Biéu thuec 1.
- Nguoc lai thi s& thuc hién Biéu thtrc 2.
Vi du:
intn;
(n%2==0)?n ++:n --;
Snéun=10thigidtrin =11
> néun = 21 thi gid tri n = 20
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>s Biéu thire biéu kién phdi ding ky hiéu so sanh, nhat la ky hiéu so sanh phép
bang nhau (==), sinh vién thwong hay sai do viét chi c6 1 dau bang (ddu = la

phép gan cua C)

111. 5. Viét tit phép toan

Nham rit gon biéu thirc tinh toan hai ngdi, ngdn ngir C cho phép viét tit néu ca

hai vé€ c6 cung tén bién.

Cu phap:
(Bién) = (Bién) (Todn tir) (Biéu thirc);
co thé viét
(Bién) (Todn ti¥) = (Biéu thirc);
Vi du:

X =X + 5: 6 thé viét tit thanh x +=5;

y =y * 10; c6 thé viét tat thanh y *= 10;
I11. 6. Thik ty wu tién cac phép toan

Trong biéu thic c6 két hop nhiéu phép toan thi ngdn ngit C s& dya vao bang thir

tu vu tién dé xac dinh thir tu thue hién.

Toan tir Do wu tién Trinh tw két hop
0f-> 1 Tir trai qua phai
I ~ ++ - - + * & sizeof 2 Tir phai qua trai
*| % 3 T trai qua phai
+ - 4 Tur trai qua phai
<< >> 5 Tur trai qua phai
< <= >= > 6 Tur trai qua phai
== I= 7 Tur trai qua phai
& 8 Tur trai qua phai
| 9 Tur trdi qua phai
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A 10 Tur trai qua phai

&& 11 Tur trdi qua phai

| 12 T trai qua phai

?: 13 Tur phai qua trai

= += -= *= [= Y%= 14 Tur phai qua trai

IV. Ham nhip xuit dir li¢u: printf va scanf

Dung dé nhap dit liéu tir ban phim va xuét két qua ra man hinh. Khi nhap hay

xuét dit liéu, nguodi 13p trinh phai mo6 ta dinh dang chinh xac cua dir liéu can nhap hodc

xuat.

Céac ham nay st dung thu vién ham <stdio.h>, do viy dau chuwong trinh phai khai

béo thu vién ham: #include <stdio.h>

IV. 1. Chudi dinh dang

Stt Kiéu Chudi dinh dang

%cC
1 |char

%d
2 |unsigned char %d
3 |int %d
4 |unsigned int %u
5 |long %Id
6 |unsigned long %lu
7 |char* %s
8 [float %f
9 |double %lf
10 |long double %If
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IV. 2. Ham xuit dir liéu ra man hinh: printf

Xuat dir liéu ra man hinh c6 hai dang: Xuat chudi hoic két hop xuat chudi voi
gia tri ciia cac bién.
(@  Xuét chudi

Cu phap:

printf(“hing chuéi”);

Vi du:
printf(“Xin chao cac ban”);

(b)  Xuat chudi kém gia tri bién

Cu phap:
printf(“chudi dinh dang”, d6i sé 1, d6i so 2);
Vi du:
int ia=5;
float fb=2.7;

printf( “Gia tri cua bien ia=%d, fb=2%f", ia, tb);
C6 thé thém sb nguyén, s6 thue phia trudc chudi dinh dang véi muc dich 1a dinh
dang dg rong hodc 1a Iam tron s6 thuc
Vi du: danh 4 vi tri dé xudt gia tri ia, ib xudt 2 chit s6 ¢é s6 0 dau néu nhé hon
10 va fc xudt lam tron 2 chit s phan thdp phdan:
int ia=5, ib = 2;
float fc=2.793221;
printf(“Gia tri cua bien ia=%2d, ib=%02d, fc=%3.2f", ia, ib, fc);

> Thir tw chudi dinh dang va thit tw ciia bién cdn xudt gid tri phdi twong iing nhau.

()  Xuit cac ky tw dic biét

Ky tu Y nghia Vidu

printf(“\" “);
Két qua: *

V Xuat dau nhay don
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- | pringf(“\"7);
\” | Xuat dau nhay d6i ,
Keét qua:
- pringf(“\7);
\\ Xuat dau chéo nguoc “\” ,
Ket qua: \

, printf("xyz\ezyx "),
\t Tab vao mot doan ky tu trang .
Keét qua: xyz zyx

printf("xyz\nzyx ),
\n | Xudng dong Két qua: xyz

Zyx

IV. 3. Ham nhap dir liéu: scanf

Dung nhap dit liéu vao bién tir ban phim theo dinh dang cta kiéu dit liéu.

Cu phap:

scanf(“chudi dinh dang”, &tén bién);

Vi du:
int x;
printf(“Hay nhap vao so nguyen x. “);
scanf(“%d”, &X);

> Khi sir dung ham scanf{) nén c6 cau théng bdo xudt phia trude dé nguoi sir

dung chirong trinh biét dwoc dir lidu can nhdp la gi.

IV. 4. Vi du ham nhép xuat

Chuong trinh nhap vio s6 nguyén va in gia tri binh phuong cua sb vira nhap:

#include <stdio.h>
int main ()
{
intn;
printf("Nhap mot so nguyen: *);
scanf(*'%d", &n);
printf("Binh phuong so vua nhap = %d", n*n);
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Két qua minh hoa:
Nhap mot so nguyen: 4
Binh phuong so vua nhap = 16

V. Cac ham co ban khac

Gioi thiéu mot sé ham co ban can sir dung trong mot sé bai tap cua giéo trinh.

Céc ham nay déu nam trong thu vién <math.h>

Stt | Tén ham Y nghia Vidu Két qua

1 |abs Tinh tri tuyét d6i cia mot sé | int iy = abs(-7); iy=]-7/=7

2 | pow Tinh mii intiy =pow(2,3); |iy=2%=8

3 | sqrt Tinh cdn bac hai cta x float fcan = sqrt(4); | fcan =4 =2

VI. Kétluin

Vi nhitng khai niém co ban ciia chuong nay, sinh vién c6 thé ap dung viét nhiing
chuong trinh C co ban dung cu trac tuan tu (thuc thi cac 1énh tir trén xudng dudi trong
ham main()).

Viéc trinh bay chuong trinh cling c6 ¥ nghia rit quan trong trong qua trinh 1ap
trinh, chuwong trinh phai thé hién phén cap theo cdu trac 1énh con bén trong phai duoc
thut [ui vao trong mot khoang. Diéu nay giup ich cho chung ta sau ndy xem xét lai 1énh
va phan tich 16i néu xay ra sai so6t vé mit xtr 1y.

Vi tri khai bao bién trong ngén ngit C c6 thé linh dong khai bao bét ky vi tri nao,
sao cho trudc khi st dung bién 1 dugc. Tuy nhién, dé d& quan 1y cac bién ta nén khai
béo tip trung ¢ phan dau cua doan chuong trinh.

Khi khai bao bién phai ding dang kiéu dit liéu, kich thudc va dinh dang phu hop
v6i dit liéu can luu trit cia bai toan, tranh sir dung phép gan cho cac bién khac kiéu.

Céc 15i thuong mac phai trong khi str dung ham printf() va scanf() 14 sai chudi
dinh dang ciia bién, thiéu diu & trudc tén bién trong ham scanf()

intix;
Viét sai printf(“Nhap vao so nguyen: “);
(Kiéu int chudi dinh dang la %d scanf(“%f”, ix);
Ham scanf thiéu dau & trude ix)

printf(“Gia tri vua nhap: %ft*, ix);
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int ix;
printf(“Nhap vao so nguyen: “);
Viét diing scanf(*“%d”, &iX);

printf(“Gia tri vua nhap: %d*, ix);

VII. Baitap

C3.38.

C3.39.

C3.40.

C3.41.

C3.42.

C3.43.

Cho biét nhitng 15i va stra lai cho dung cua doan chwong trinh sau:

int long = -100;
unsigned int i = -100;
intk =2.9;
longm=2,p=4;
int 2k;

floaty =y * 2;
charch = “b”;

Cho biét két qua sau khi thuc hié¢n I¢nh sau:

int a, b;

b=a++ + ++a + --a;

Véia =2 Két qua: a=?,b=?

Véia =9 Két qua: a=?,b=?

Viét chuong trinh xuét ra man hinh theo miu sau:

/****************************************/

[Fr*FxEx HUONG DAN CHEP TAP TIN ****x*%]
[=>B1. Vao thu muc “C\TUYENTAP\thotinh.txt”/
/=>B2. Click chuot phai vao tap tin thotinh.txt  /
/=>B3. Chon copy tu menu tat /

/=>B4. Chon vi tri can luu, click phai chon paste /
/**************************************** /

Viét chuong trinh nhap vao tong so gidy, doi sang gio, phut, gidy va xuat

két qua ra man hinh theo dang gio:phut:gidy (néu sé c6 mét chit sé thi xuat

thém s6 0 & dau — Vi du: 03:20:04).
Viét chuong trinh nhap vao 2 s6 nguyén duong a va b, cho biét két

lay phan nguyén va phan du ciia a véi b.

qua chia

Viét chuong trinh nhap mot sé nguyén duong N ¢6 2 chit s6 tir ban phim,

xuat ra man hinh tong cac chit s6 cua N.
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Vi du: Nhap N =48, két qua in ra man hinh la: 4+8=12

C3.44.

C3.45.

C3.46.

C3.47.

C3.48.

Viét chuong trinh cho phép nhap vao mét sé do nhiét do theo dd Fahrenheit

va xuét ra nhiét do tuong duong ctia n6 theo dg Celsius, st dung cong thirc
chuyén d6i: °C = g(OF -32)

Viét chuwong trinh cho phép nhép vao gio, phut va gidy, hiy doi sang gidy
va in két qua ra man hinh.

Viét chuong trinh cho phép nhéap vao thoi gian ctia mot cong viée nao do
tinh bang gidy. Hiy chuyén doi va in ra man hinh thoi gian trén dudi dang
bao nhiéu gio, bao nhiéu phut, bao nhicu giay.

Viét chuong trinh nhap vao 2 sb nguyén a, b. Tinh téng, hiéu, tich, thuong
ctia 2 86 trén va in két qua ra man hinh.

Viét chuong trinh nhip vao 4 sd nguyén a, b, ¢, d. Tinh gia trj trung binh

cong cua 4 s trén va in két qua ra man hinh.
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CHUONG 4 CAU TRUC PIEU KHIEN

Tom tat: Tim hiéu va cai dat cdc cau truc ré nhdanh, lua chon, lap trong ngon ngir C.

MG td cdch hoat dong ciia cdc cdu triic ndy va huéng dan chay tirmg buede chwong trinh.

l. Céu triic co ban ciia chwong trinh C

Céc thanh phan Mo ta Bit budc
Tién xur 1y:
#include<tén tdp tin thu vien> | - M0 ta thu vién ham s€ duogc ]
#define ... dung e

- PBinh nghia cac hang s6

Khai bdo va dinh nghia cdc kiéu

, Khoéng

dit liéu (néu co)

) ) Diéu khién moi hoat dong cua
int main() . _
( chuong trinh, bao gom: khai

bao bién, goi ham, v.v.... Cac Co
Cac lénh;
) 1énh hoat dong theo thir tu tur

trén xuong dudi

Nhu vy, mot chuong trinh co ban bit budc phai c6 hai thanh phan 1a: Phan khai

bao thu vién ham va ham main().
Il.  Cau truc dieéu khién
Il.1. Cau truc ré nhanh

Céu trtc r& nhanh chi cho may tinh chon thuc hién mdt day 1énh nao d6 dua vao

két qua ciia biéu thirc diéu kién (biéu thitc quan hé hay biéu thirc so sanh)
1. 1. 1. Céu tric if

Chi xét mot truong hop cho biéu thic diéu kién dung.
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Cu phap:

if (biéu thirc diéu kién)
{

<lgnh hodc khoi lénh>;

}

Néu biéu thic diéu kién cho két qua khac khong thi thuc hién 1énh hodc khoi

1énh bén trong 1énh if.
Vi du:
#include <conio.h>
#include <stdio.h>
int main ()

{

float fnumber ;

printf ( “Nhap mot so trong khoang tu I den 10 => ) ;
scanf'( “%f”, &fnumber) ;
if (fnumber >5)

{

printf ( “So ban nhap lon hon 5. \n”) ;
}
printf ( “%f la so ban nhap. *, fnumber);

}

> Mdc dii ngén ngit C chi quy dinh khi c6 nhiéu 1énh bén trong mét cdu tric

diéu khién thi méi ding cdp dau ngodc {}, Tuy nhién, nham muc dich trinh bay
chwong trinh cho ré rang ta nén sir dung cdp dau ngodc {} cho lénh don bén
trong cdu triic diéu khién.
- Vi du thay vi viét:

if (fnumber >5)

printf( “So ban nhap lon hon 5. \n”);

- Chiing ta nén viét:

if (fnumber >5)

{
printf( “So ban nhap lon hon 5. \n”);

Giao trinh Nhdp mén lgp trinh Trang 46




Chwong 4 Cau trac diéu khién

1. 1. 2. CAu truc if ... else

Xét hai truong hop ciia biéu thie diéu kién.

Cu phap:

if (biéu thirc diéu kién)
{
<l¢nh hodgc khoi lénh 1>;

}

else

{

<lgnh hodc khoi lénh 2>;

}

Néu biéu thuc diéu kién cho két qua dang thi thuc hién khéi 1énh 1, nguoc lai thi
cho thyc hién khdi I¢nh thir 2.

Vi du: Nhdp vio sé nguyén a va b, néu a la bi sé ciia b thi in théng bdo “a la
béi s6 cia b”, nguoc lai in “a khong la boi s6 ciab”

#include <conio.h>

#include <stdio.h>

int main()

{
int a, b;
printf(“Nhap vao a: “);
scanf(“%d”, &a),
printf(“Nhap vao b: “);
scanf(“%d”, &b),

if(a%b==0)
{
printf(“a la boi so cua b”);
}
else
{
printf(“a khong la boi so cua b”);
}
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II. 1. 3. Céu triic if ... else 10ng nhau

Neéu can xét nhiéu truong thi c6 thé sir dung cau truc if...else 16ng nhau.

Vidu: Gidi va bién ludn phwong trinh bdc nhat: ax+b=0

#include <conio.h>

#include <stdio.h>

int main ()

{
float a, b;
printf ( “\n Nhap vao a:”);
scanf ( “%f”, &a);
printf ( “ Nhap vao b:”);
scanf'( “%f”, &b) ;

if @==0)
{
if (b==0)
{
printf ( “\n PTVSN”);
}
else
{
printf ( “\n PTVN");
}
}
else
{

printf (“\n Nghiem x=2%y", -b/a);
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I1. 2. CAu tric lra chon switch...case

Str dung cAu trac nay khi can thuc hién mot khdi 1énh cua mot truong hop trong
nhiéu trudng hop, mdi truong hop twong tng véi mot gia tri nguyén hay mot ky tu cu

thé.

Cu phap:
switch (biéu thirc)
{
case nl:
cdc cdu lénh ;
break ;
case n2:
cdc cdu lénh ;
break ;
case nk
<cdac cdu lgnh> ;
break ;
[default: cdc cdu lénh]
/

- ni 1a cac hing s6 nguyén hoic Ky tu.
- Phu thudc vao gia trj cta biéu thic viét sau switch, néu:
o Gia tri nay = nj thi thuc hién cau 1€nh sau case ni.
o Khi gia tri biéu thirc khong thoa tat ca cac nithi thuc hién cau 1énh sau
default néu c6, hodc thoat khoi cau 1énh switch.
o Khi chuong trinh da thuc hién xong cau lIénh cua case ninao do thi nd s€
thuc hi€n ludn cac 1€nh thudc case bén dudi n6 ma khong xét lai diéu kién

(do céac ni duoc xem nhu cac nhan) = Vi vy, dé chuong trinh thoat khoi

1énh switch sau khi thuc hién xong mot truong hop, ta dung 1énh break.
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Vi du: Nhdp vio mét s6 nguyén twong ing véi thang trong ndm, in ra tén thang
bdng tiéng Anh.

#include<stdio.h>
#include<conio.h>

int main()

{

int ichon ;

printf ("***THUC DON***") ;

printf ("\nl. Lau thai!");

printf (*\n2. Nuoc ngot!");

printf ("\n3. Ca loc hap bau!");

printf (*\n4. Chuot dong!");

printf ("\n ==>> Xin moi ban chon mon an: ");
scanf ("%d",&ichon);

switch (ichon)
[
case 1:
printf ("\nBan chon lau thai!");
break;
case 2:
printf ("\nBan chon nuoc ngot!");
break;
case 3:
printf ("\nBan chon ca loc hap bau!");
break;
case 4:
printf ("\Ban chon chuot dong!");
break;
default:
printf ("\nBan chon khong dung!");

}
11. 3. Céu tric Lip

Céu trac lap dung dé thyc hién mot 1énh hay khoi 1énh nhiéu lan tiy thudc vao
diéu kién cta vong lip. Ngon ngit C c6 hai dang ciu tric lap: 1ap kiém tra diéu kién

trude khi lap (for, while) va lap kiém tra diéu kién sau (do...while).

Giao trinh Nhdp mén lgp trinh Trang 50



Chwong 4 Cau trac diéu khién

1. 3. 1. Cau tric Lip for

Cu phap:

for (<Khéi gan>; <Piéu kién lip>; <Cdp nhdt vong lip>)
{

<khoi lénh>;

Bit ky biéu thirc nao trong 3 biéu thirc néi trén déu c6 thé ving nhung phdi gii

ddu chdm phdy (;).

Hoat dong cua cau truc dieu khién for:

i

Khéi gan

A

Diéu kién lap Yes

Lénh / Khdi 1énh

v

Cap nhat vong lap

v

Buwdoc 1: Khoi gan

Buwdc 2: Kiém tra diéu kién lap

o Néu dung thi cho thuc hién cac lénh cua vong lap, thuc hién cdp nhdt
vong lap. Quay tro lai buoc 2.

e Nguwoc lai thoat khoi lap.
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Vi du: In ra man hinh bang ma ASCII tir ky tw s6 33 dén 255.

#include<conio.h>
#include<stdio.h>

int main()
{
for (int i=33;i<=255;i++)
{
printf("Ma ASCII cua %c: %d\t", i, 1) ;
}

}

Il. 3. 2. Cau triic Lip while

Cu phap:

< Khoi gan>,

while (<Diéu ki¢n lip>)

{

I¢énh/ khéi lénh;

<Cdp nhdt vong lap>;
/

2 Luu §: Cach hoat dong ciia While giong nhw cdu triic for

Vi du: Tinh gia tri trung binh cac chit so cua so nguyén n gom k chir so.

#include<stdio.h>
#include<conio.h>
int main()
{
long n, tong=0;
int sochuso=0;
float tb;

printf ("Nhap vao gia tri n gom k chu so");
scanf ("%Ild",&n);
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while(n>0)

{
tong=tong+n%7210;
sochuso++;
n=n/10;

/

tb=1.0*tong/sochuso;
printf ("Gia tri trung binh la: %f", tb);

/
Il. 3. 3. Cau triic Lip do...while

Cu phap:

<Khdoi gan>;

do

{
< I¢gnh hogc khoi lgnh>;
<Cdp nhdt vong lap>;

} while (<Biéu kién lip>);

Thuc hién khéi 1énh bén trong vong lip cho dén khi gip diéu kién sai thi ding.

Vi du: Nhdp cac ky tw tir ban phim, két thiic khi nhdn phim ENTER. Hién thi lén
man hinh ma ASCII cua ky tw do (Ma ASCII cua phim ENTER la 10).

#include<stdio.h>

int main()
{
char ch ;
do
{
scanf("%c", &ch) ;
if(ch!=10)
{

printf ("Ma ASCII %c:%d\t", ch, ch);
printf("\n");

}
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while(ch!=10);
}

> Lap while kiém tra diéu kién truée khi thuc hién ldp, con vong lip do...while thuc
hién 1énh Idp roi méi kiém tra diéu kién. Do dé vong Idp do..while thuc hién 1énh it

nhat mét lan.

I1. 4. Lénh break va continue

1. 4. 1. Lénh break
Dung dé két thac vong 1ap truc tiép chira n6 khi thoa mot diéu kién nao do.

Vi du: Cho phép ngueoi dimmg nhdp lién tuc gid tri n cho dén khi nhdp am thi

dung.
#include<stdio.h>
int main()
{
while (1)
{
printf(“\nNhap n: ”);
scanf(“%d”, &n);
if(n<0)
{
break;
}
}
/
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1. 4. 2. Lénh continue
Dung dé bé qua mét 1an 1ap khi thoa diéu kién nao do.

Vi du: In ra man hinh gid tri tiv 10 dén 20 trie di s6 13 va s6 17.

#include<stdio.h>

int main()
{
for(int i=10 ; i<=20; i++)
{
if(i==13 || i==17)
{
continue;
}
printf(“%d\t”, i),
}

/

I11.  Phwong phap kiém tra tirng bwéc dé tim két qua chwong trinh
Buwéc 1: Xac dinh chuong trinh ¢6 st dung nhitng bién nao.
Bude 2: Gia tri ban diu ctia mdi bién.

Buwéc 3: Nhitng bién nao sé bi thay doi trong qua trinh chay chuong trinh thi

1ap thanh bang c6 dang sau:

Budc Keét qua in ra

‘ Bién1 | Bién2 Bién n
(Hoac lan thyc hién) man hinh
0 Giatri0 | Giatri 0 Giatri 0
1 Giatril | Giatri 1 Giatri 1l
2 Giatri2 | Giatri2 Giatri 2

> Luu y xét ky ting 1énh va biéu thire diéu kién trong doan chwong trinh
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Vi du: Cho biét két qua ciia doan chwong trinh sau:

int main()
{
inti,a=4;
for(i=0;i<a; i++)
{
printf(“%d\n”, i),
}
}

Chuong trinh gdm 2 bién i va a, chi c6 bién i co gia tri thay doi trong qua trinh
chay chuong trinh nén ta lap bang sau:

acogiatrilad

Budéc thwe hién | Gia tri ciia biéni | Két qua in ra man hinh
0 0 0
0
1 1
1
0
2 2 1
2
0
1
3 3
2
3
4 4 Két thiic

Tai budc 4, gia tri ctia i = 4 vi pham diéu kién lap (i<a) nén vong lap két thic.

Do d6 két qua in ra man hinh:

w N -, O

IV. Kétluan

CAu trac 1ap va ré nhanh (lya chon) 14 hai cdu trac chinh hinh thanh nén chuong

trinh. Dya vao nhiing ciu trac diéu khién nay ta c6 thé xay dung thanh nhitng chuong
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trinh phirc tap hon. Vi vay phai nim rd cach hoat dong ctia nhitng cau trac diéu khién
nay dé cai dit ding yéu ciu bai toan.

Khi sir dung phai luu ¥ diéu kién thuc hién hay két thic ciia mot thao tac nao do.

Bén trong mot phét biéu diéu khién phai 1a mot 1énh hay mot khéi 1énh (khoi lénh
duoe dét bén trong cdp ddu ngodc {}).

Nhitng bién khong phu thude vao vong lip nén dit bén ngoai vong lip.

Khi str dung ciu tric diéu khién 10ng nhau phai luu ¥ vi tri mé ngodc hay dong

ngoac cho hop 1y.
V. Baitap
V.1. Baitap co ban

C4.50. Cho biét két qua ctia doan chuong trinh sau:

int a=9, b=6;
a++;
a=a+b--;
a=a+(--b);
if(@%2==0)
printf("Gia tri cua a la chan”);
printf(“Tong cua ava b la: %d”, a+b) ;
C4.51. Cho biét két qua ctia doan chuong trinh sau:

int a=7, b=8;

a=a+(b--);
—-b:
a--;
a=(--a)+(-b);
if(a%2!=0)
printf("\n a la so le");
else
printf("\n a la so chan");
printf("\na = %d",a);
C4.52. Cho biét két qua ciia doan chuong trinh sau:
int Xx=5, y;
y=X++ + 5;
printf(“x=%d, y=%d\n", x, y),
y*=6;
X=y%7;
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C4.53.
C4.54.

C4.55.

C4.56.

C4.57.

C4.58.

C4.59.

C4.60.

C4.61.

C4.62.

C4.63.

C4.64.

C4.65.

printf(“x=%d,y=%d,y/x=%d", x, y, y/x);
Nhap vao hai s nguyén a, b. In ra man hinh gia tri 16n nhét.

Cho ba sé a, b, ¢ doc vao tir ban phim. Hay tim gia tri 16n nhat ca ba sb
trén va in ra két qua.

Cho ba sé a, b, ¢ doc vao tir ban phim. Hiy in ra man hinh theo tht ty ting
dan cac sb. (Chi dugc dung thém hai bién phy).

Viét chuwong trinh nhap vao mot s6 nguyén n gom ba chir sd. Xuit ra man
hinh chit s 16n nhat & vi tri nao?

Vidu: n=291. Chit s6 I6n nhat nam & hang chuc (9).

Viét chuong trinh nhap vao sé nguyén n gdm ba chit sb. Xuit ra man hinh
theo thir tw ting dan cta cac chir sd.

Vi du: n=291. Xudt ra 129.

Nhép vao ngay, thang, nim. Kiém tra xem ngdy, thang, nim d6 c6 hop 18
hay khdng? In két qua ra man hinh.

Nhap vao gio, pht, gidy. Kiém tra xem gio, phut, gidy do c6 hop 1¢ hay
khong? In két qua ra man hinh.

Viét chuong trinh nhap vao ngay, thang, nim hop 18. Cho biét nim nay co
phai 12 nim nhuan hay khong? In két qua ra man hinh.

Viét chuong trinh tinh dién tich va chu vi cac hinh: tam giac, hinh vuéng,
hinh chit nhat va hinh tron véi nhimg thong tin can duoc nhap tir ban phim.
Viét chuong trinh tinh tién cuéc TAXL Biét ring:

* KM dau tién la 5000,

*  200m tiép theo 1a 1000°.

*  Néu16n hon 30km thi mdi km thém s& 1a 3000°.

Hay nhép s6 km sau d6 in ra sd tién phai tra.

Nhap vao 3 s6 nguyén duong a, b, ¢. Kiém tra xem 3 s6 d6 c6 1ap thanh tam
giac khong? Néu c6 hdy cho biét tam giac d6 thudc loai nao? (Can, vudng,
déu, V.v...).

Viét chuong trinh nhap vao sé nguyén duong n. Kiém tra xem n c¢6 phai la
s6 chinh phuong hay khong? (s6 chinh phuong 14 s khi 1dy can bic 2 ¢
két qua 1a nguyén).

Cho biét két qua ciia doan chuong trinh sau:
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int a=18;
for(int i=1; i<=a; i++)
if(a%i= =0)
printf("\t %d", i);

C4.66. Cho biét két qua ctia doan chuong trinh sau:

for(int i=0; i<5; i++)

{
for(int j=0; j<=i; j++)
printf(“%d\t”, j);
printf(“\n”);
} r 7
C4.67. Cho biét két qua cua doan chuong trinh sau:
int i=10, s=0;
while(i>0)
{
if(i%2= =0)
s+=i;
else
if(i>5)
S+=2%*1;
i--;
}

printf(“s = %d”,s);

C4.68. Cho biét két qua ciia doan chuong trinh sau:

int a=18, i=1;
do{
if(a%i==0)
printf("\t %d",i);
I++;
} while(i<=a);

C4.69. Cho biét két qua ciia doan chuong trinh sau:

int a=11, b=16, i=a;

while(i<b)
{
if(1%2==0)
{
printf("\t %d", 1);
break;
}
i++:
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C4.70.

C4.71.

C4.72.

C4.73.

}

Cho biét két qua ciia doan chuong trinh sau:

int a=10, s=0, i=0;

while(i<a)
{ i++;
if(i%2==0)
continue;
else
S=S+i;
}

printf(""s=%d", s);
Cho biét két qua ctia doan chuong trinh sau:

int i=1,s=0;
while(1)
{
S=S+|++,
if(1%2)
i=i+2;
else
i=i+1;
if(i>20)
break;
}

printf("%d",s);
Viét chuong trinh in ra man hinh hinh chit nhat dic va réng kich thudc

mxn (m, n nhap tir ban phim).

Vi du: Nhdp m=5, n=4

® ok ok Kk ok ® 0k ok kK
® ok ok ok ok * "
A * "
I T T W oW W ok ok

Viét chuong trinh in ra man hinh tam giac vudng can dic va rong c6 do cao
h (h nhap tr ban phim).
Vi du: Nhap h=4
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C4.74.

C4.75.
C4.76.

C4.77.

C4.78.

C4.79.

C4.80.

# b

LI L

® Ok K * *®
LI ® W oW %

Viét chuwong trinh in ra man hinh tam giac can dic va rong c6 d6 cao h (h
nhap tir ban phim).
Vi du: Nhdp h=4

# *
* ¥ » W ¥
* * ¥ » * ® k3
¥ W H ¥ ¥ H H L3 ® H ¥ ¥ L H

Viét chuong trinh nhéap s6 nguyén duong n. Liét ké n s6 nguyén té dau tién.
Viét chuong trinh dém sb wdc sb cua s nguyén duong N.

Vidu:N=12 26 udc s6 ciia 121d 6

Mot s6 hoan thién 12 mot sb co tong cac udce sb cia nd (khong ké nd) bang
chinh n6. Hay liét ké cac s6 hoan thién nho hon 5000.

Vidu: s6 6 la s6 hoan thién vi tong cdc wée sé la 1+2+3=6.

Nhép vao ngay, thang, nim. Cho biét d6 1a ngay tht miy trong nam.

In ra diy sb Fibonaci

f1 = fo =1; fn = foa + foz; (n>1)

Cai dat tat ca cac luu d6 da vé & chuong 1.

V. 2. Baitap luyén tap va nang cao

C4.81.

C4.82.

Nhép vao ngay, thang, nim. Kiém tra xem ngay, thang, nam d6 c6 hop 1¢
hay khong, néu hop 1¢ cho biét ngay sau d6 1a bao nhiéu.
Vidu: Nhdp 31/12/2023

Ngay sau do 01/01/2024
Nhép vao ngay, thang, nim. Kiém tra xem ngay, thang, nim d6 c6 hop 1¢
hay khong, néu hop 1é cho biét ngdy trudc dé 1a bao nhiéu.
Vidu: Nhdp 01/01/2023

Ngay trucc do 31/12/2022
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C4.83. (*) Nhép vao ngay, thang, nam ciia nim 2003. Hay kiém tra xem dif liéu c6
hop 18 hay khong? Néu hop 1é hdy cho biét d6 1a ngay thir may trong tuan.
(hai, ba, tu, V.v..., CN). (Huéng dan: 1y ngay 01 thang 01 nim 2003 1a
ngay thtr tu lam mdc).
C4.84. Nhiap vao gio, phut, gidy. Kiém tra xem gid, phut, gidy d6 c6 hop 1é hay
khong, néu hop 1é cho biét gid sau d6 1 gidy 1a bao nhiéu.
Vidu: Nhdp 01:59:59
Gio sau do 1 giay la 02:00:00
C4.85. Nhiap vao gio, phut, gidy. Kiém tra xem gio, phut, gidy d6 c6 hop 1é hay
khong, néu hop 1& cho biét gid trude d6 1 gidy 1a bao nhiéu.
Vidu: Nhdp 02:00:00
Gio truoc do 1 gidy 1a 01:59:59
C4.86. Viét chuong trinh in ra bang ctru chuong tir 2 dén 9.
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CHUONG 5 CHUONG TRINH CON

Tém tit: Trinh bay khdi niém vé ham con, cdc buéce xdy dung cai dat chwong trinh theo

phurong phdp thii tuc ham va mot sé kj thudt lién quan.

l. Cac khai niém
I. 1.  Khai niém ham con (function)

Ham 1a mot doan chuong trinh doc 1ap thwe hién tron ven mdt cong viéc nhit
dinh sau d6 tra vé gia tri cho chuong trinh goi né, hay néi cach khac ham 1a sy chia nho

cua chuong trinh.
Ly do str dung ham:

- Khi c6 mot cong viéc trung lap (giéng nhau) can thyc hién ¢ nhiéu vi tri.

- Khi can chia mot chuong trinh 16n phirc tap thanh cac don thé nho (ham con)
dé chuong trinh duoc trong sang, d& hiéu trong viée xir 1y, quan 1y viée tinh
toan va giai quyét van dé.

Co6 hai loai ham: ham c6 san trong ngon ngit goi 1a ham thu vién va ham do ngudi

1ap trinh ty dinh nghia thém theo yéu ciu cua bai toan.
.2. Vidu

Xét bai toan: Viét chuong trinh nhap vao thong tin cta hai hinh chir nhat, tinh

chu vi va di¢n tich, sau d6 xuat két qua ra man hinh.

Chung ta s& lap trinh giai bai toan trén bang hai phuong phap: khong st dung
ham con va ¢ str dung ham con dé thay duoc loi ich ciia viéc viét chuong trinh bang

phuong phép ham con.
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I. 2. 1. Chwong trinh khong sir dung ham con

#include <stdio.h>

#include <conio.h>

int main()

{
unsigned int cdl, crl, cd2, cr2;
unsigned long s1, p1, s2, p2;

printf("Nhap thong tin hinh chu nhat 1\n");
printf(“Nhap vao chieu dai: *);
scanf(“%u”, &cdl);

printf(“Nhap vao chieu rong: “);
scanf(“%u”, &crl);

printf("Nhap thong tin hinh chu nhat 2\n");
printf(“Nhap vao chieu dai: *);
scanf(“%u”, &cd2);

printf(“Nhap vao chieu rong: *);
scanf(“%u”, &cr2),;

pl = (cdl+crl)*2;

sl =cdl*cri;
p2 = (cd2+cr2)*2;
s2 = cd2*cr2;

printf("\n--Ket qua tinh cua hinh chu nhat 1\n");
printf("*Chu vi = %lu", pl);

printf("\n*Dien tich = %lu", s2);

printf("\n--Ket qua tinh cua hinh chu nhat 1\n");
printf("*Chu vi = %lu", pl);

printf("\n*Dien tich = %lu", s2);

Poan chuong trinh trén c6 nhiéu 1énh tring 1ap nhu nhap théng tin hinh chit nhat,
cong thure tinh dién tich va chu vi, xuat két qua tinh dugc. Diéu quan trong nhét 1a doan
chuong trinh trong ham main() viét qua dai s& rat kho khan trong viéc phan tich chuong

trinh.
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l. 2. 2. Chuwong trinh c6 sir dung ham con

#include <stdio.h>

Phan khai bdo thu

vién ham

void NhapHCN(unsigned int &cd, unsigned int &cr);
unsigned long TinhChuVi(unsigned int cd, unsigned int cr);

unsigned long TinhDienTich(unsigned int cd, unsigned int cr);
void XuatKetQua(unsigned long p, unsigned long s);

Phan  khai  bao
nguyén mau ham

(prototype)

{

int main()

unsigned int cdl, crl, cd2, cr2;
unsigned long s1, p1, s2, p2;

Khai bao cic bién
chira thong tin chiéu
dai, chiéu rong, chu
vi va dién tich cho
hinh chir nhat 1 va

hinh chir nhat 2

printf(*Nhap thong tin hinh chu nhat 1\n");
NhapHCN(cd1, crl);

Nhap chiéu dai va
chiéu rong cho hinh

chir nhat 1

printf("Nhap thong tin hinh chu nhat 2\n");
NhapHCN(cd2, cr2);

Nhip chiéu dai va
chiéu rong cho hinh

chir nhat 2

pl = TinhChuVi(cdl, crl);
sl = TinhDienTich(cdl, crl);

Tinh chu vi va dién

tich hinh chir nhat 1

p2 = TinhChuVi(cd2, cr2);
s2 = TinhDienTich(cd2, cr2);

Tinh chu vi va dién

tich hinh chir nhat 2

printf("\n--Ket qua tinh cua hinh chu nhat 1\n");
XuatKetQua(p1l, sl);

Xuat chu vi va dién
tich cua hinh chir

nhat 1

printf("\n--Ket qua tinh cua hinh chu nhat 2\n");
XuatKetQua(p2, s2);

Xuat chu vi va dién
tich cua hinh chir

nhat 2
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void NhapHCN(unsigned int &cd, unsigned int &cr)
{
printf("Nhap vao chieu dai: ");
scanf("%u", &cd);
printf("Nhap vao chieu rong: *);
scanf("%u", &cr);

}

Ham nhdp chiéu dai
va chiéu rong cua

hinh chir nhat

unsigned long TinhChuVi(unsigned int cd, unsigned int cr)

{
unsigned long p = (cd+cr)*2;
return p;

}

Ham tinh chu vi hinh
chit nhat véi thong
tin 1a chiéu dai va

chiéu rong

unsigned long TinhDienTich(unsigned int cd, unsigned int cr)

unsigned long s = cd*cr;
return s;

}

Ham tinh chu vi hinh
chit nhat véi thong
tin 1a chiéu dai va

chiéu rong

void XuatKetQua(unsigned long p, unsigned long s)

{
printf("*Chu vi = %lu™, p);
printf("\n*Dien tich = %lu", s);

Ham xuat két qua voi
thong tin can xuat la

chu vi va dién tich

Nhitng 1énh trang lip dugc viét riéng thanh mot ham riéng 1¢, khi st dung chi

can goi lai ham tuong ung. Hon nira cac doan 1énh nam doc 1ap & cac ham khac nhau

1am cho céu tric chuong trinh gon gang, d& dang trong viéc kiém tra va phén tich 1énh.

I.3.  Céu tric chwong trinh C sir dung ham con

Quan sat vi du & myc 1.2.2. chung ta thay ciu tric tong quat ciia mot chuong trinh

c6 st dung ham con nhu sau:
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Khoi khai
bao

Ham
main()

Cai dat cac
ham con

. 3. 1. Khoi khai bao

Bao gom céc khai bao vé st dung thu vién, khai bao hang so, khai bdo ham con
(cac nguyén mau ham), khai bao céac bién toan cuc va khai béo cac ki€u dir li¢u ty dinh

nghia.

I. 3. 2. Ham chinh (main())

Chura céc bién, cac 1€nh va cac 101 goi ham can thiét trong chuong trinh.

I. 3. 3. Cac ham con

Viét 1énh cho cac ham con da khai bdo nguyén mau & dau chuong trinh.

> Khoi cai dat ham con va cai dat ham main() co thé hodan vi vi tri cho nhau chi khi co

khai bao nguyén mau ham.

I.4. Céau tric ciia mdt ham

Khai b4do nguyén mau ham:

<Kiéu dir liéu cua ham> TénHam([danh sdach cdc tham sé));

l. 4. 1. Ki€u dir li€éu ctia ham

Xac dinh dya vao két qua ciia bai toan (Output). Gom 2 loai:
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- void: Ham khong tra vé gia tri. Nhiing ham loai ndy thudng roi vao nhiing

nhém chirc ning: Nhap / xuit dir liéu, thong ké, sip xép, liét ké.

void TénHam (danh sdch cdc tham sé)
{

Khai bdo cac bién cuc bé

Cdc cdu 1énh / khoi 1énh hay 161 goi dén ham khdc.
}

-  Kiéu dir li€u co ban (roi rac/ lién tuc) hay kiéu dir liéu cé cau truc: Kiéu

dir liéu tuy theo muyc dich cta ham can tra vé gia tri gi thong qua viéc phan
tich bai todn. Nhitng ham loai nay thuong dugc sir dung trong céc truong

hop: Dém, kiém tra, tim kiém, tinh trung binh, téng, tich, v.v...

<Kiéu dir lieu> TenHam ([danh sach cac tham so”'])
{
<Kiéu dir lieu> kq;
Khai bao cac bién cuc bé

Cdc cdu 1énh / khoi 1énh hay 161 goi dén ham khdc.

return kg;

. Poi v6i nhitng ham trd vé nhiéu logi gid tri cho tirng truong hop cu thé (chdng
han nhir kiém tra: ding hay sai, so sanh: bdng, 1ém hon hay nhé hon, V.v...) thi

can ghi chii ré gid tri tra vé la gi cho tirmg truong hop do.

l. 4. 2. Tham s

Xac dinh dua vao dir liéu dau vao cua bai toan. Tham so khi cai dat ham con
dugc goi la tham s6 hinh thirc vi cac tham s6 nay s€ phu thudc vao gia tri hay bién

truyén vao. Gom 2 loai:
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(@  Tham s 1a tham tri

Khong thay d6i hodc khong can ldy gia tri méi cua tham sb sau 101 goi ham.

Tham s6 dang nay chi mang ¥ nghia 13 dit liéu diu vao.

Vi du: ham tinh dién tich hinh chit nhat véi tham sb dau vao 1a chiéu dai (cd) va
chiéu rong (cr)
unsigned long TinhChuVi(unsigned int cd, unsigned int cr);
(b)  Tham s6 1a tham chiéu

C6 sy thay doi gia tri ctia tham sd trong qua trinh thuc hién va can 13y lai gia tri

do6 sau khi ra khoi ham.

Ung dung ctia tham sé loai ndy c6 thé 13 dir liéu dau ra (két qua) hodc ciing c6
thé vira 1a dit liéu diu vao vira 1 dix liéu diu ra.

Dung diu & phia trudc tén tham sb khi cai dit ham.

Vi du: ham hoan vi hai s6 nguyén a va b, két qua gid trj ctia a va b s& hoan d6i
cho nhau, nén a va b s& 1 tham s vira 1am dau vao vira luu két qua dau ra

void HoanVi(int &a, int &b);

l. 4. 3. Tén ham

bat tén theo quy woe dat tén trong C sao cho tén goi ding véi chire ning hay
muc dich thue hién ciia ham va goi nhé. Ky tu dau ciia mdi tir trong tén ham nén viét
bang chir in hoa. Vi du: TinhLuong, TimKiem, TinhChuVi .
I.5. Goi ham

Khi goi ham s& truyén tham sd thyc (c6 thé 1a gia tri hodc tén bién), viéc truyén
tham s6 thuc phai khdp kiéu va thi tu theo ¥ nghia ctia dit liéu dua vao. Do ham c¢6 hai
dang kiéu dir liéu tra vé nén s& c6 cach goi khac nhau cho timg loai:

Ham khong c6 gia tri tra vé

TénHam(tén bién hodc gid tri);
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Vi du nhu ham void XuatKetQua(unsigned long p, unsigned long s); trong vi
du 1.2.2. s€ dugc goi thyc hién trong ham main() la:
XuatKetQua(pl, sl);
XuatKetQua(p2, s2);
(Voi pl, sl, p2, s2 twong ung voi chu vi va dién tich cua cdc hinh chir
nhdt)

Ham c6 gia tri tra vé

<kiéu dir liéu tra vé cuia ham> ténbién = TénHam(tén bién hodc gia tri);

Vi du nhu ham unsigned long TinhChuVi(unsigned int cd, unsigned int cr);

trong vi du [.2.2. s€ dugc goi thuc hién trong ham main() la:
unsigned long p1, p2;
p1=TinhChuVi(cdl1, crl);
p2=TinhChuVi(cd2, cr2);

II.  Phwong phap xac dinh nguyén miu ham

Trude hét phai phan tich va phan ra bai toan thanh cac chtc ning doc lap. Ung
v6i mdi chic ning doc 1ap s& xy dung thanh ham con. Cach xac dinh dé dua ra duoc

nguyén mau ctia ham chung ta cdn phai xem xét va tra 16i nhimg cau hoéi sau:

(1)  Cau héi 1: Ham tra vé gi? > Xac dinh kiéu dit liéu tra vé cia ham

(2) Ham thwe hién viéc gi? > Xac dinh tén ham

(3)  Cén nhirng théng tin gi cin thiét dé ham xir Iy? > Xac dinh tham s

Vi mdi thong tin, xac dinh xem d3 cé gia tri trude khi vao ham chua? Co

ba truong hop (TH):

e TH1: Néu chua c6 = Tham s6 13 tham chiéu (tham sb dau ra).

e TH2: Néu c6 ma sau khi thyc hién xong ham van khong thay doi >
Tham s6 14 tham trj (tham sé dau vio)

e TH3: Néu c6 ma sau khi thyc hién xong ham thi gia tri cling bi thay
d6i theo = Tham s6 1 tham chiéu (tham s6 dong vai tro vira 1a dau

vao vira dau ra).
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I1l. Mot so vi du

Vi du 1: Viét chuong trinh nh@p s6 nguyén duong n va in ra man hinh cac udc

sO cua n

Phan tich bai toan:
e Input: n (Pé x4c dinh tham s6)
- Kiéu dir liéu: s6 nguyén duong (unsigned int).
- Gi4 tri n khong bi thay ddi trong qua trinh tim udc s6 = Tham s ctia ham
la tham tri.
e Output: In ra cac udc sd cua n (Dé xac dinh kiéu dir liéu ham)
- Khong tra vé gia tri.
- Kiéu dit liéu cua ham la void.
e Xac dinh tén ham: Ham nay dung in ra cic udc sb cua n nén c6 thé dit 1a

LietKeUocSo

Ta c6 nguyén mau ham:

void LietKeUocSo (unsigned int n);

#include<conio.h>
#include<stdio.h>

//Khai bao nguyen mau ham
void LietKeUocSo ( unsigned intn);

int main()

{

unsigned int n;

printf(“Nhapn = ");
scanf(“%u”,&n);

printf("Cac uocsocuan:");
LietkeUocSo(n);
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void LietKeUocSo (unsigned int n)
{ for(unsigned int i=1; i<=n; i++)
{
if(N%i==0)
printf(“%u\t”, i),
}
}

Vi du 2: Viét chuong trinh nhap s6 nguyén dwong n va tinh tong

S=1+2+3+---+n , voin>0

Phan tich bai toan:
e Input: n (Dé x4c dinh tham s6)
- Kiéu dir liéu: s6 nguyén duong (unsigned int).
- Gi4 tri n khong bi thay ddi trong qu4 trinh tinh tong = Tham s6 cta ham 12
tham tri.
e Output: Téng S (Dé xac dinh kiéu dit liéu ham)
- Tra vé gia trj cta S.
- Slatong cac sb nguyén duong nén S ciing 1a s nguyén duong > Kiéu tra

vé cua ham 13 unsigned int (hodc unsigned long cho truong hop gia tri cua

téng 16n hon 2 bytes).
e Xac dinh tén ham: Ham nay dung tinh tong S nén c6 thé dit 1a Tongs.

Ta cO6 nguyén mau ham:

unsigned long TongS ( unsigned int n);

#include<conio.h>
#include<stdio.h>

//Khai bao nguyen mau ham
unsigned long TongsS ( unsigned int n);

int main()

{

unsigned int n;
unsigned long kq;
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printf(“Nhapn = ");
scanf(“%u”,&n);

kq =TongS (n);

printf(“Tong can tinh la: %lu ”, kq),

}
unsigned long TongS (unsigned int n)
{
unsigned long S=0;
unsigned int i=1;
while(i<=n)
{
S+=i;
i++;
}
return S;
}

Vi du 3: Viét chuong trinh nhap sd nguyén a va b, hoan vi hai s6 d6

Phan tich bai toan:
e Input: avab (Dé xac dinh tham sd)
- Kiéu dir liéu: sé nguyén (int).
- Giatriavab bi thay ddi sau khi hoan vi > Tham sd caa ham 1a tham chiéu.
e Output: Tra vé void, do gia tri a va b dd dung tham chiéu dé luu gia trj méi
sau khi hoan vi (Dé xac dinh kiéu dir liéu ham)

e Xac dinh tén ham: Ham nay dung hoan vi nén c6 thé dat 1a HoanVi.

Ta cO6 nguyén mau ham:

void HoanVi(int &a, int &Db);

#include<conio.h>
#include<stdio.h>

//Khai bao nguyen mau ham
void HoanVi(int &a, int &b);

int main()

{

int a, b;
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printf(“Nhap a = "),
scanf(“%d”, &a);
printf(“Nhap b = 7);
scanf(“%d”,&b);

HoanVi(a, b);
printf{““Sau khi hoan vi a=%d; b=%d ", a, b);
}
void HoanVi(int &a, int &b)
{
int tam = a;
a=>b;
b = tam;
}

w» Luu ¥ cach goi ham: Péi véi ham cé kiéu dir liéu ham la void thi khi goi khéng cdn

phdi gdn gid tri vao bién, ngwoc lai phdi goi nhw trong vi du 2 (Phdi khai bdo twong

wng kiéu voi kiéu dir liu ham sé goi va gan gia tri tra vé vao bién do).

IV. Kétluan

Trude khi xdy dung mot ham ta phai xac dinh muc dich ctia ham 14 dung dé 1am gi,
trén co s& do, ta méi xac dinh duoc cac thanh phan cua ham va xay dung nguyén mau
ham.

MObi ham phai thuc hién mot chirc nang doc 1ap va tach biét voi cac ham khac (khong
duoe long nhau).

Dbi v6i ham c6 gia tri tra vé phai luu y kiéu dit liéu phai trong tng kiéu dir liéu ca
gid trj tra vé va kiéu dir liéu cta bién duoc gan khi goi ham. Trudng hop ham tra vé tir
hai loai gia tri tr& 1én thi phai c6 dong chi thich cho truong hop twong tng dé khi goi
ham biét duoc két qua (chang han nhw tim kiém, kiém tra, so sanh, V.N... gid tri trd vé
c6 2 trwong hop: C6 hodc khéng cé phan tir can tim, thoa diéu kién kiém tra hay khong?
Do vay ta phai quy woc gia tri cho tung truong hop).

Nén dit tén ham sao cho goi nhd dugc chirc ning, dit tén theo quy tac nhat dinh dé
tranh viéc goi sai tén ham do 1an 16n giita ky tu hoa va thuong, c6 dau gach ndi gitra
cac tur trong ham hay khong?

Khi goi ham phai truyén du tham s6, diing kiéu dit liéu va ding thir tu ctia tham sb.
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V. Baitap

V. 1. Baitap co ban

C5.87.
C5.88.

C5.89.

C5.90.

C5.91.

C5.92.

C5.93.

C5.94.

C5.95.

Cai dat lai tat ca cac bai tap ¢ chuong 4 theo phuwong phap ham.

Viét chuong trinh tinh dién tich va chu vi hinh tron véi ban kinh dugc nhap

tr ban phim.

Nhap s nguyén duong n (n>0). Liét ké tit ca cac s6 nguyén t6 nho hon n.

Nhap s6 nguyén duong n (n>0). Liét k& n s6 chinh phwong dau tién.

Nhap s6 nguyén duong n (n>0). Dém xem c6 bao nhiéu sé hoan thién nho

hon n.

Nhap sb nguyén duong n (0 <= n< 1000) va in ra cach doc cta n.

Vi du: Nhap n = 105. In ra man hinh: Mot tram le nam.

Viét chuong trinh tinh tién thué may dich vy Internet v in ra man hinh két

qua. Véi dir liu nhap vao 1a gid bit dau thué (GBD), gio két thuc thué

(GKT), s may thué (SoMay).

- Piéu kién cho dit liéu nhap: 6<=GBD<GKT<=21 (gia st gio 1a sb
nguyén).

- Pon gia: 2500d cho mdi gio may trude 17:00 va 3000d cho mdi gio may
sau 17:00.

Viét chuong trinh tinh tién luong ngay cho coéng nhan, cho biét trudc gid

vao ca, gio ra ca ctia moi nguoi.

Gia sir riing:

- Tién tra cho mdi gidr trude 12 gid 13 6000d va sau 12 gid 1a 7500d.

- Giod vao ca som nhat 13 6 gio séng va gid ra ca tré nhat 1a 18 gid (Gid sir
gio nhdp vao nguyén,).

Nhéap vao 3 s6 thuc a, b, ¢ va kiém tra xem ching c6 thanh 1ap thanh 3 canh

ciia mot tam giac hay khong? Néu c6 hay tinh dién tich, chiéu dai mdi

dudng cao cua tam giac va in két qua ra man hinh.

- COng thic tinh dién tich: S =\/p X (p—a) X (p — b) X (p — ¢) , Vi
p la nita chu vi cua tam gidc

A . . . 28
- Cong thuc tinh cac duong cao: h, = —; hy, = - h, =—
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C5.96.

C5.97.

C5.98.
C5.99.

C5.100.

C5.101.

C5.102.

C5.103.

C5.104.

C5.105.

C5.106.

Nhap vao 6 s thuc a, b, ¢, d, e va f. Giai hé phuong trinh sau :

{ax+by=c
dx +ey=f

Viét chuwong trinh nhédp 2 s6 nguyén duong a, b. Tim USCLN va BSCNN
ctia hai s6 nguyén do.
Viét chuong trinh tinh tong nghich dao ciia n giai thira.
Cho 2 s6 nguyén a, b. Viét ham hoan vi gia tri 2 s6 trén.
(*) Viét chuong trinh nhap s6 nguyén duong n gdm 5 chit s6, kiém tra xem
cac chir s6 n c6 ddi ximg hay khong,
Vidu: Péi xitng: 13531

Khéng doi ximg: 13921
Viét chuong trinh nhap sé nguyén dwong n gom k chit s6 (0 <k <5), dém
xem n ¢ bao nhiéu chit s6 chin va bao nhiéu chit sé 1é.
Viét chuong trinh nhap sé nguyén dwong n gom k chit s6 (0 < k <5), dém
xem n ¢ bao nhiéu chir s6 1a s6 nguyén td.
Viét chuong trinh nhép sé nguyén duong n gdm k chit s6 (0 <k <5), tinh
téng cac ude sd duong cua n.
Vidu: Nhdp n=6

Téng cdc wéce sé tir 1 dén n: 1+2+3+6=12.
Viét chuong trinh nhap sé nguyén duong n gém k chit s6 (0 <k <5), tim
uée s 16 16n nhat cua n.
Vi du: Uc 56 1é I6m nhdt ciia 27 la 9.
Viét chuong trinh nhap sé nguyén duong n gom k chit s6 (0 < k <5), kiém
tra xem cac chit s6 cia n ¢6 toan 1é hay toan chan khong.
(*) Viét chuong trinh nhap s6 nguyén duong n gom k chit s6 (0 < k <5), sap
xép cac chit s6 cia n theo thi ty ting dan.
Vidu: Nhdp n=1536

Két qua sau khi sap xép: 1356.

V. 2. Bai tap luyén tap va nang cao

C5.107.

Viét chuong trinh nhap s6 nguyén duong n gdm k chit s6 (0 < k <5), sau d6

nhdp mot s6 nguyén x, tim vi tri xuat hién cta chir s6 c¢6 gia tri x trong n.
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C5.108.

C5.109.

C5.110.

C5.111.

C5.112.

Vidu: Nhdp n=1526, X=2

Két qua: Chu so 2 o vi tri thu 3.
Viét chuwong trinh nhap sé nguyén duong n gom k chir s6 (0 < k <5), kiém
tra xem cac chit s6 ciia n c6 duoc sap thi tu khong.
Vidu: Nhdp n=1569 hodc n=8521

Két qua: C6 thir tu.
Viét chuong trinh nhap 2 sb a, b sao cho: s6 16n nhat trong 2 s phai 1a mot
sO duong va chia hét cho 7. Néu nhép sai phai yéu cau nhap lai cho dén khi
dang.
Viét chuong trinh nhap sb nguyén duong n gdm k chit s O <K <9) tinh
gia tri trung binh céc chit s6 chin trong n.
(*) Viét chuong trinh in ra man hinh ngay/thdng/nam cta ngay hién tai, cho
phép st dung cac phim miii tén 18én, xudng dé ting hodc giam mot ngay.
(*) Viét chuong trinh in ra man hinh gid:phat:gidy hién tai, cho phép sir

dung cic phim mii tén 1én, xudng dé ting hodc giam mot giay.
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CHUONG 6 MANG MOT CHIEU

Tém tit: Gidi thiéu vé cau tric mang mot chiéu, khai bdo dir liéu, cdc thao téc nhap
xudt, CAC kj thudt thao tdc trén mang. Ung dung cdc ky thudt ndy trong viéc cdi ddt cdc

ham tim kiém, kiém tra, xdy dung mdng, tach va ghép mdng.

l. Cac khai niém
I.1. Khai niém

bdi véi nhitng kiéu dit liéu co ban cua C, mdi bién chi luu trit dugc gia tri don.
Khi can luu trit nhidu gia tri cing luc, danh sach céac gid tri thi chung ta phai st dung
kiéu dir liéu mang.

Mang thuc chit 12 mot bién duoc cﬁp phat bo nh¢ lién tuc va bao gé)m nhiéu bién
thanh phan.

Céc thanh phan ctia mang 13 tdp hop cac bién c6 cung kiéu dit liéu va cung tén.

Do d6 dé truy xuét cc bién thanh phan, ta ding co ché chi muc.
I.2.  Khai bao ming

b¢ khai bdo mdt mang, ta c6 2 cach khai bao sau :

X/

% Cach 1: Con tr6 hing

< Kiéu dir liéu > < Tén mdng > [< S0 phan tir toi da ciia mdng>];

Vi du:
int a[100]; //Khai bao mang so nguyen a gom 100 phan tu
float b[50]; //Khai bao mang so thuc b gom 50 phan tu
¢ Cach 2: Str dung con tré
Y nghia: Khi ta khai bio mdt mang voi kiéu dir liéu bat ki (int, float,

char,v.v...) thi tén ctia mang thuc chat 1a mot hing dia chi clia phan tir dau

tién.
< Kiéu dir ligu > *< Tén mdng >;
Vidu:
int *p; // khai bao con tro p
int b[100];

Giao trinh Nhdp mén lgp trinh Trang 78



Chwong 6 Mang mot chiéu

p=Db; /[ p tro vao phan tu 0 cua mang b
Vi cach viét nhu trén thi ta c6 thé hiéu cac cach viét sau 1 twong duong

p[i] @ *(p +1) & b[i] & *(b+i)

> Luweu y: Khi sir dung bién con tré d@é truy xudt mang, theo cdch nhw trén thi
thye chat con tré pchi chiém 2 byte bo nho dé chira dia chi ma théi. Bé tao mang
chira dir liéu thanh phan thi ta phdi cap phdt viing nhé cho con tré p.

Dung ham : malloc, calloc trong thu vién <stdlib.h> dé cap phat viing nhé.

Vi du:

+ Cach 1: dung malloc

int *px; //Khai b&o con tré px

px = (int *) malloc (100); //Cdp phdt 100 é nhé kiéu int cho con tré px
+ Cach 2: dung calloc

int *p; //khai bao con tre p

p=(int *) calloc (100,sizeof (int)); //cdp phdt 10 6 nhé méi é chiém 2bytes
Sau khi sir dung xong thi nén giai phong ving nhé bang ham free

Vidu: free (p); [l gidi phong ving nho cho con tré p.

x= Nham thudn tién cho viéc viét chuwong trinh, ta nén dinh nghia hcing 56 MAX
& dau chwong trinh — la kich thuéc t6i da cia mang - nhw sau:

#define MAX 100

int main()

{
int af MAX], b[MAX];
//Cac lénh

}

Khai bao va gan gia tri cho mang

- G4n tirng phan tir, ci phap:

<kiéu dit ligu> tén mdng[sé lwong] = {cdc gid tri};

MB&i gia tri cach nhau bang dau phay.
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Vi du:
inta[5] = {3, 6, 8, 1, 12};
Gia tri 3 16| 8| 1] 12
Vi tri 0 1 ? 3 4

- GAn toan b phan tir ¢6 cing mét gia tri, ci phap:

<kiéu dit ligu> tén mdng[sé lwong| = {gid tri};

Vi du:
int a[8] = {3};
Gia tri 3 3 3 3 3 3 3 3
Vi tri 0| 1|2 |3 ]| 4|5 |6 |7

I.4.  Truy xuat phan tir cia mang
V61 khai ni€ém va cach khai bao nhu trén ta ¢6 hinh dang ctia mang mot chiéu
nhu sau:
Vi du: int a[5] // Khai bao mang A gom tbi da 5 phan tir nguyén.
a[0] | a[1] | a[2] | a[3] | a[4]

Truy xuét phin tir ciia mang, cl phap:

Gdn gid tri: tén mdng|vi tri] = gid tri hiang;
Ldy gid tri: ténbién = tén mdng/vi trif;

Vi du:

int main()
{

int a[5] = {3, 6, 8, 11, 12};

printf(“Gia tri mang tai vi tri 3 = %d “, a[3]);
}

Két qua: Gia tri mang tai vitri 3 = 11
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1. Mot sb thao tic co ban trén mang sé nguyén
I1. 1. Ham nhip xuit miang mot chiéu

#define MAX 100

- Nhéap mang mot chiu s6 nguyén kich thudc n

void NhapMang (int a[], int n)
{

for (inti=0;i<n;i++)

{
printf(“Nhap phan tu thu %d: “,i);
scanf(“%d”, &ali]);

}

- Xuat mang mot chi€u s6 nguyén kich thudc n

void XuatMang (int a[], int n)
{
for (inti=0;i<n;i++)

{
printf(“%d"\t”, a[i]);
}

}

- Str dyng trong ham main()

int main ()
{
int al MAX] , n;
printf(“Nhap kich thuoc mang: “);
scanf(“%d”, &n),
NhapMang (a,n);

XuatMang (a,n);

printf(*“Cac gia tri cua mang vua nhap: \n");
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I1. 2. Liét ké (xuét) nhitng phan tir théa diéu kién cho truéc

Dung dé loc nhiing phan tir thoa méan diéu kién cho trudce

Mau 1:

void LietKeXXX(int a[], int n)
{
for (inti=0; i<n; i++)
{ b
if (a[i] thoa diéu kié¢n)
{ 4
Xuat afil;
}

}

Vi du 1: Liét ké cac phan tir ¢ gia tri chin trong mang

void LietKeChan(int a[], int n)

{
for (inti=0; i<n; i++)
{
if (a[i] %2 ==0)
{
printf(“%d\t”, a[i]);
}
}
}
Miu 2:
void LietKeXXX(int a[], int n, int x)
{
for (inti=0; i<n; i++)
{
if (a[i] théa diéu kién so vdi x)
{
Xudt afi];
}
}
}
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Vi du 2: Liét ké cac phan tir c6 gia tri 16n hon x trong mang

void LietKeLonHonX(int a[], int n, int x)

{ for (inti=0; i<n; i++)
{ if (a[i] > Xx)
{
printf(“%d\t”, a[i]);
}
}
}

Vi du 3: Chuwong trinh nhdp vao mdng mét chiéu sé nguyén a, kich thuée n. In
ra cdc phan tir ¢6 gid tri I6n hon x ¢6 trong mdng

#define MAX 100
void NhapMang(int a[], int n);
void XuatMang(int a[], int n);
void LietKeLonHonX(int a[], int n, int x);
int main()
{
int af MAX], n, X;
printf(“Nhap kich thuoc mang: “);
scanf(“%d”, &n),
NhapMang(a, n);
printf("Cac phan tu cua mang:\n*);
XuatMang(a, n);
printf(“Nhap gia tri x: “);
scanf(“%d”, &x);
printf(Cac phan tu co gia tri lon hon %d:\n" , X);
LietkeLonHonX(a, n, X);

}

void NhapMang(int a[], int n)

{ //Cai dat

}

void XuatMang(int a[], int n)

{ //Cai dat

}

void LietKeLonHonX(int a[], int n, int x)
{ //Cai dat

}
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11.3. Pém sb lwgng ph?ln tir trong mang

Miu 1:
int DemXXX(int a[], int n)
{
intd =0;
for (inti=0; i<n; i++)
{ Y
if (a[i] thoa diéu kién)
{
d++;
}
}
return d;
}
Vi du 1: Dém cic phan tir c6 gia trj 13 sb nguyén td
bool LaSNT(int k) int DemSNT(int a[], int n)
{ {
intd=0; intd=0;
for (inti=1;1i<=Kk;i++) for (inti=0; i<n; i++)
{ {
if (k% 1 ==0) if (LaSNT(a[i]))
{ {
d++; d++;
} }
} }
if(d == 2) return d;
{ }
return true;
}
return false;
}
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Méu 2:
int DemXXX(int a[], int n, int x)
{
intd =0;
for (inti=0; i<n; i++)
{ \
if (a[i] thoa diéu kién so vdi x)
{
d++;
}
}
return d;
}

Vi du 2: Dém cic phan tir c6 gia tri nhd hon x c6 trong mang
int DemNhoHonX(int a[], int n, int x)
{
intd=0;
for (inti=0; i<n; i++)
{
if (a[i] <x)
{

d++;

}
}

return d;

}

Il. 4. Tim kiém va tra vé vi tri phan ti c¢6 gia tri l6n nhat

int TimVTMax(int a[], int n)
{

int vimax = 0;
for (inti=1;1<n;i++)
{

if (a[i] > a[vtmax])

{

vtmax = i;

}

return vtmax;
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11.5. Tim vi tri phan tir c6 gia tri x

Néu x khong xuat hién trong mang thi tra vé -1

int TimVTX(int a[], int n, int X)
{
for (inti =0;i<n;i++)
{
if (a[i] ==x)
{
return i;
}
}
return -1;
}

Il. 6. Kiém tra xem mang c6 théa di€u kién cho truédc

Truwong hop 1: kiém tra ton tai mot phan tir trong mang thoa diéu kién nao do

cho truéc > tim phan tir thoa diéu kién dé két luan.

int KiemTraTonTaiXXX(int a[], int n)
{
for (inti=0; i<n; i++)
{ h
if (a[i] thoa diéu kién)
{
return 1; //true
}
}
return 0; //false
}

Vi du: Kiém tra xem mang c6 ton tai s0 1¢ khong?

int KiemTraTonTaiLe(int a[], int n)

{
for (inti =0;i<n;i++)
{
if (a[i] % 2 '=0)
return 1;
}
return O;
}
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Truwong hop 2: kiém tra tat ca cic phan tir thoa diéu kién ndo d6 cho trudec >

tim phéan tir khong thoa diéu kién dé két luan mang khong thoa diéu kién.

int KiemTraxXXX(int a[], int n)
{
for (inti=0; i<n; i++)
{ N
if (a[i] khdng thoa diéu kién)
{
return O;
}
}
return 1;
}

Vi du 2: Kiém tra xem mang c6 toan bo 13 gia tri am khong?

int KiemTraToanAm(int a[], int n)

{
for (inti =0; i<n; i++)
{
if (a[i] >=0)
{
return O;
}
}
return 1;
}

I1. 7. Tinh tong c6 diéu kién

int TongXXX(int a[], int n)
{
ints=0;
for (inti=0; i<n; i++)
{ N
if (a[i] thoa diéu kién)
{
s+=a[i];
}
}
returns;
}
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Vi du: Tinh tong cac phan tir c6 gia tri 1¢ trong mang

int TongLe(int a[], int n)

{
ints=0;
for (inti=0; i<n; i++)
{
if (a[i] %2!=0)
{
s+=ali];
}
}
return s;
}

11.8. Tinh gia tri trung binh c6 diéu kién

float TrungBinhXXX(int a[], int n)
{
ints=0;
intd=0;
for (inti=0; i<n; i++)
{ \
if (a[i] thoa diéu kié¢n)
{
s +=a[i];
d++;
}
}
if (d==0)
{
return O;
}
return (float) s / d;
}

> Doi voi ham tinh trung binh c6 diéu kién phdi luu y khi chia gia tri (C6 thé mdng

khéng c6 phdan tir nao thoa diéu kién, néu ta chia tirc la chia cho 0).
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Vi du: Tinh gié trj trung binh cac phan tir c6 gia tri Am trong mang

float TrungBinhAm(int a[], int n)
{
ints=0;
intd =0;
for (inti =0;i<n; i++)
{
if (a[i] <0)
{
s +=al[i];
d++;

}

}
if (d == 0)

{

return O;

}

return (float)s / d;

}
11.9. Sdp xép mang theo thir tr ting

void HoanVi(int &a, int &b)
{
int tam = a;
a=bh;
b = tam;
}
void SapTang(int a[], int n)
{
for (inti =0;1<n-1;i++)
{
for(intj =1i+1; j<n;j++)
{
if (a[i] > a[j])
{
HoanVi(a[i], a[j]);
}
}
}
}
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11. 10. Xo4 phén tir trong mang
Duyét mang tir trai sang phai. Xuat phat tir vi tri can xo4 tién hanh doi lan luot
cac phan tir vé phia trudc cho dén khi két thiic mang, sau d6 giam kich thudc mang.

Van dé dat ra la tim vi tri can xo6a theo di€u kién bai toan roi thuc hién xoa.

Vi du 1: Xoa phan tir dau tién ciia mang

void XoaDau (int a[], int &n)

{
for (inti =0;i<n-1;i++)
{
a[i] = a[i+1];
}
n--;
}

Vi du 2: Viét ham xo4 phan ttr tai vi tri (vitri) cho trudc trong mang.

void XoaTaiViTri (int a[], int &n, int vitri)

{
for (inti =vitri; i <n-1;i++)
{
ali] = ali+1];
}
n--;
}

I1. 11. Chén mét phan tir X vao mang

Duyét mang tir phai sang trai. Xuét phat tir cudi mang tién hanh diy 1an luot cac
phan tir vé phia sau cho dén vi tri can chén, chén phan tir cin chén vao vi tri chén va
tang kich thudc mang.

Trudc khi chén ta phai xac dinh vi tri can chén theo diéu kién bai toan.

Vi du 1: Thém phan tir c6 gia tri X vao cudi mang

void ThemCuoi (int a[], int &n, int x)
{

a[n]=x;
n++;
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Vi du 2: Chén phan tir c6 gia tri X vao mang tai vi tri (vitri) cho truéc

void ChenX (int a[], int &n, int x, int vitri)

{
for (inti =n; i >vitri ; i--)
{
ali] = a[i-1] ;
}
alvitri] =x;
n++:
}

Il.12. Tach va ghép mang

[1. 12. 1.Ki thuat tach co ban

Cho mang a kich thudc n (n chan). Tach mang a thanh 2 mang b va ¢ sao cho: b

c6 % phan tir dau ciia mang a, 2 phan tir con lai dua vao mang c.

void TachMang(int a[], int n, int b[], int &m, int c[], int &I)
{
int k=n/2;
m=1=0;
for(int i=0; i<k; i++)
{
b[m-++]=a[i];
c[l++]=a[k+i]
}
}

I1. 12. 2.Ki thuat ghép co ban

Cho 2 mang s6 nguyén a va b kich thudc 1an luot 12 n va m. Viét chuong trinh

ndi mang b vao cudi mang a.

void NoiMang(int a[], int &n, int b[], int m)
{

for(int i=0; i<m; i++)

{

a[n+i]=b[i];

}

n=n+m;
}
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Cho 2 mang s6 nguyén a va b kich thuéc 1an luot 13 n va m. Viét chuong trinh
nbi xen ké (dan xen) 1an luot cac phan tir mang a va b vao mang c.

Cdch thiee hién: Pua lan luot timg phdn tir ciia mang a va mdang b vao mdng c,

tang chi so twong ung. Néu mot trong hai mang het truoc thi chép tat ca cdc phan tu
con lai cua mang chua hét vao mang c.

Dat i la chi s6 cua mdng a; |: chi s6 cua mang b va K la chi so cia mang c.

void NoiMang(int a[], int &n, int b[], int m, int c[], int &k)
{
int i=0, j=0;
k=0;
while(i<n&&j<m)
{
c[k++]=a[i++];
clkc++]=b[j++];
}
while(i<n)
{
c[k++]=a[i++];
}
while(j<m)
{
clk++]=blj++];
}
}

1. Kétluan

Dit liéu kiéu mang dung cho viéc biéu dién nhimg thong tin c6 cung kiéu dir liéu
lién tiép nhau.

Khi cai dat bai tdp mang mot chiéu nén xay dung thanh nhitng ham chuan dé dung
lai cho cac bai tap khac.

Céc thao tac xur 1y trén mang déu theo quy tic nhét dinh, ching ta c6 thé ing dung
mang trong viéc biéu dién sb 16n, ding bang tra, khir dé qui, V.v...

Chi s6 mang trong ngdn ngir C duoc danh sé bat dau tir vi tri 0 (zero-base index).
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IV. Baitap

V. 1. Bai tap co ban

C6.113.
C6.114.

C6.115.
C6.116.

C6.117.

C6.118.

C6.119.

C6.120.

C6.121.

C6.122.

C6.123.
C6.124.
C6.125.
C6.126.
C6.127.
C6.128.

C6.129.
C6.130.

Viét chuong trinh nhip xuit mang mot chiéu cac s6 thuc.

Viét chuong trinh khai tao gi tri cac phan tir 1a 0 cho mang mot chiéu cac
sd nguyén gdm n phan tir.

Viét chuong trinh phat sinh ngau nhién mang mét chiéu cac s nguyén am.
Viét chuong trinh phat sinh ngiu nhién mang mét chiéu céc sb nguyén sao
cho mang c6 thi tu tang dan (khdng sdp xép).

Viét chuong trinh nhip mang cac sd thuc va xuit cdc phan tir Am trong
mang.

Viét chuong trinh nhap méang cac s6 nguyén va xuat cac phan tir 1 c6 trong
mang.

Viét chuwong trinh nhip vao mang mét chidu cac s nguyén va xudt ra cac
phan tir chin nho hon 20.

Viét chuong trinh nhip vao mang mot chiéu cac sb nguyén va xuit ra man
hinh cac phan tir 13 sb nguyén to.

Viét chuwong trinh nhp vao mang sé nguyén kich thuéc n va sb nguyén k,
liét ké cac phan tir trong mang 13 sé nguyén t6 nhé hon k (néu mdng khéng
16n tai s6 nguyén t6 nao nhé hon K thi phdi xudt ra mét cdu thong bdo).
Viét chuong trinh nhip vao mang mot chiéu cac sé nguyén va xuit ra man
hinh cc phn tir 1a s6 chinh phuwong nam tai nhing vi tri 1é trong mang.
Viét ham tim vi tri phan tr ¢6 gia trj x xuat hién cudi ciing trong mang.
Viét ham tim vi tri ctia phan tir nho nhat trong mang cac s6 nguyén.

Viét ham tim vi tri ctia phan tir 16n nhat trong mang cac s6 nguyén.

Viét ham in vi tri cic phan tir nguyén t6 trong mang cac s6 nguyén.

Viét ham in vi tri cic phan tir nguyén t6 16n hon 23.

Viét ham tim vi tri phan tir 4m dau tién trong mang. Néu khong c6 phan tir
am tra vé 1.

Viét ham tim vi tri phan tir 4m 16n nht trong mang.

Viét ham tim vi tri phan tr duong dau tién trong mang. Néu khong c6 phan

tor am tra vé 1.
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C6.131.
C6.132.
C6.133.

C6.134.

C6.135.
C6.136.

C6.137.

C6.138.
C6.139.
C6.140.
C6.141.
C6.142.
C6.143.
C6.144.
C6.145.
C6.146.
C6.147.
C6.148.
C6.149.
C6.150.
C6.151.

C6.152.

Viét ham tim vi trf phan tir dwong bé nhat trong mang.
Viét ham in cac phan tir 13 boi ctia 3 va 5.
Viét ham tim sé chin cudi cung c6 trong mang, néu khong ton tai sé chin
ham tra vé -1.
Viét ham tim s6 16 16n nhat c6 trong mang, néu khong ton tai sb 1é thi tra
vé -1.
Viét ham tim va ddi chd phan tir 16n nhit véi phan tr nho nhit trong mang.
Nhap vao sé nguyén X. Viét ham in ra man hinh nhiing phén tir c6 gié tri
tir 1 dén X co trong mang s nguyén.
Viét chuong trinh nhip vao mét day s6 a gdm n s6 thuc (n <100), nhap vao
day s6 b gdm m sb thue (m <100).
In ra nhimg phan ttr chi xuét hién trong diy a ma khong xuat hién trong
day b.
In ra nhitng phan tir xut hién & ca hai day.
Viét ham dém cac phan tir 4m, duong trong mang.
Viét ham dém cdc phan tir chén, 1é trong mang.
Viét ham dém s6 1an xuét hién cua phan tir x trong mang.
Viét ham dém cac phan tir nho hon x trong mang.
Viét ham dém cac phan tir 1a s6 nguyén tb trong méang.
Viét ham dém cac phan tir 13 sb hoan thién trong mang.
Viét ham dém céc phan tir 13 bdi ctia 3 va 5 trong mang cac sd nguyén.
Viét ham tinh tong cic phan tr chin trong mang.
Viét ham tinh tong cac phan tir 1é trong mang cac sé nguyén.
Viét ham tinh tong cac phan tir nguyén tb trong mang.
Viét ham tinh tong cac phan tir ndm & vi tri chin trong mang cac sd nguyén.
Viét ham tinh tong cac phan tir nam & vi tri nguyén t6 trong mang.
Viét ham tinh tong cac phan tir chia hét cho 5 ¢ trong mang.
Viét ham tinh tong cic phan tir cuc dai trong mang cac sd nguyén (phdn tir
cwee dai la phan tir 16n hon cdc phan tir xung quanh nd).
Vidu: 152635186
Viét ham tinh tong cac phan tir cuc tiéu trong mang cac sb6 nguyén (phan tir

cwec tiéu la phan tir nhé hon cdc phan ti xung quanh né).
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C6.153.
C6.154.
C6.155.

C6.156.
C6.157.

C6.158.
C6.159.
C6.160.

C6.161.

C6.162.
C6.163.
C6.164.
C6.165.
C6.166.
C6.167.
C6.168.

C6.169.

C6.170.

C6.171.

Vi du: 6429537158

Viét ham tinh tong cac phan tir 1a boi ctia 3 va 5 trong mang cac sd nguyén.
Viét ham tinh tong cic phan tir 1a s6 hoan thién trong mang cac sd nguyén.
Viét ham tinh gi4 tri trung binh cta cac s6 hoan thién trong mang cac sd
nguyén.
Viét ham sap xép mang theo thir ty giam dan.
Viét ham sap xép mang theo thir tu ting dan cia cac phan tir 1a sb nguyén
)
Viét ham sip xép cac phan tir 16 ting dan.
Viét ham sip xép cac phan tir chin giam dan.
Viét ham sap xép cac phan tir chdn nam bén trai theo thir tu ting dan con
cac phan tir 16 bén phai theo tht ty giam dan.
Viét ham sip xép cac phan tir &am giam dan tir trai sang phai, phan tr duong
ting dan tir phai sang trai.
Viét ham xo04 phan tir tai vi tri 1é trong mang.
Viét ham xo04 phan tir c6 gia tri 16n nhét trong mang.
Nhap vao gia tri X. Viét ham xo4 tat ca cac phan tir co gia tri nhé hon X.
Nhép vao gia tri X. Viét ham xo4 phan tir c6 gia tri gin X nhat.
Viét ham chén gia tri X vao vi tri dau tién ctia mang.
Viét ham chén gia tri X vao phia sau phan ttr c6 gia trj 10n nhat trong mang.
Viét ham chén phén tir c6 gia tri X vao trudce phan tir co gia tri 13 s6 nguyén
t6 dau tién trong mang.
Viét ham chén phén tir c6 gid tri X vao phia sau tat ca cic phan tir ¢ gia tri
chin trong mang.
Viét chuong trinh tach 1 mang cac s6 nguyén thanh 2 mang a va b, sao cho
mang a chita toan s6 1¢ va mang b chira toan sb chén.
Vidu: Midng ban dau: 1382759010

Mang a: 13759

Mang b: 8 2 10
Cho 2 mang s6 nguyén a va b kich thudc 1an lugt 1a n va m. Viét chuong
trinh ndi 2 mang trén thanh mang ¢ sao cho chin ¢ dau mang va 1¢ & cudi

mang.
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Vidu: Mang a: 32759
Mang b: 18104126
Mang c: 6124102831759

V. 2. Bai tap luyén tap va nang cao

C6.172.

C6.173.

C6.174.

C6.175.

C6.176.

C6.177.

C6.178.

C6.179.

C6.180.

Viét chuwong trinh nhap vio mang a gdm n phan tir, trong qué trinh nhap
kiém tra cac phan tr nhap vao khong duoc tring, néu trung thong bao va
yéu cau nhap lai.
Viét ham tinh tong cta timg diy con giam co trong mang.
(*) Cho mang cac s6 nguyén a gdm n phan tir (n <30000) va sé duong k (
k <n). Hay chi ra s6 hang 16n thir k cia mang.
Vidu: Mang a: 6 3110 11 18

k=2

Két qua: 10
(*) Cho 2 diy A, B cac sb nguyén (kich thudc diy A nhé hon day B). Hiy
kiém tra xem A c6 phai 1a con cta B hay khong?
Viét ham liét ké cac bo 4 s6 a, b, ¢, d trong mang cac sd nguyén (¢4 it nhat
4 phan i va déi mot khéc nhau) sao choa+b=c +d.
(*) Viét chuong trinh tinh trung binh cong cua cac tong cac diy ting dan
c6 trong mang cac sd nguyen.

Vidu:123423456456=>TB=15.

Viét chuong trinh tinh téng tat ca cac phan tir xung quanh trén mang cac sb
nguyén. (Phan tr xung quanh 13 hai phan tir bén canh cong lai bang chinh
n6 (Vidu: 132 => 1, 214 hai phan tir xung quanh cia 3).
Vidu:1325396 = tong 17

(**) Viét chuong trinh nhap vao hai s6 16n a, b nguyén ( a, b ¢6 tir 20 chir
sO trd 1én). Tinh téng, hiéu, tich, thuong cua hai sb trén.

Viét ham tinh tong cac phan ttr 13 s6 Amstrong (s6 Amstrong 13 sb c6 dic
diém nhu sau: s6 c6 k ky s6, tong cua cac luy thira bac k cua cac ky s6 bang
chinh s6 do.

Vidu: 153 1a 56 ¢6 cdc ky s6 13+53+33= 153 la mét s6 Amstrong).
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C6.181.

C6.182.

C6.183.

C6.184.

C6.185.

C6.186.

C6.187.

C6.188.

C6.189.

C6.190.

C6.191.

Viét ham tim va x6a tt ca cac phan tir tring véi x trong mang mot chiéu
cac s6 nguyén, néu khong ton tai phan tir x trong mang thi tra vé -1.
Viét ham xo4 tit ca nhimg phan tir tring nhau trong day chi giit lai mot
phan tir trong do.
Vidu: 162324265 = 162345
(**) Viét ham xo04 nhing phan tir sao cho mang két qua co thi ti ting dan
va s6 1an xo4 1a it nhat.
Cho diy a gdm n sd nguyén co thir tu ting dan. Nhap vao mot phan tir
nguyén X, viét ham chén X vao diy sao cho diy van c6 thir ty ting dan
(khéng sdp xép).
Viét chuong trinh tim s 1é nho nhét 16n hon moi sb chin c6 trong mang.
Viét ham tim gia tri chin nho nhat nhé hon moi gia tri 1é trong mang cac sb
nguyeén.
Viét ham tim phan tir xuét hién nhiéu nhét trong mang cac sd nguyén.
Viét chuong trinh dém va liét ké cac mang con ting din trong mang mot
chiéu cac sb nguyén.
Vidy: 65323427 cdcday con tangdanla2 3 4va27
Viét chuong trinh tim mang con ting dan c6 tong 16n nhét trong mang mot
chiéu.
(*) Viét chuwong trinh nhp vao mét diy sb a gdm n s6 nguyén (n <= 100).
Tim va in ra ddy con ting dai nhat
Vidu: Nhipdaya:1236478345678945
Ddy con tang dai nhdt : 3456789

(**) Viét chuong trinh tach 1 mang cac s6 nguyén thanh 2 mang a va b, sao
cho két qua thu duoc la:
- Mang a chita toan s6 1¢ tang dan.
- Mang b chura toan s6 chin giam dén.
(Khéng ding sdp xép)
Huéng dan: Tim vi tri chén thich hop khi trich phan tir tir mang ban dau.
Vi du: Mang ban dau:93 8 2 751 0 10

Mang a: 13579

Mang b: 10 8 2
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C6.192. (**) Viét chuong trinh in ra tam giac Pascal (dung mang mot chiéu).

C6.193. Viét chuong trinh nhap vao diy sé a gdm n s thuc (n <= 100 ), nhap vao
day s6 b gdm m s6 thuc (m <= 100).

- Hay sdp xép hai diy theo thr ty ting dan.
- (*) Tron 2 diy trén thanh dy ¢ sao cho ddy ¢ van c6 thu tu ting.
- Xuit day a, b, ¢ ra man hinh.

C6.194. (*) Cho mang C ¢ n phan tir (n < 200), cac phan tir 1 cac chir sd trong hé
dém co sd 16 (Hexa) (diéu kién mdi phan tir <= n ). Hiy tach mang C ra
cac mang con theo diéu kién sau: cac mang con duoc gi6i han béi hai 1an
xuét hién thir hai ctia con s trong day.

Vidu: Day 123A4518B23
co cac day con lal234451, 2344518B2, 2344518B23

C6.195. (**) Cho hai s6 nguyén duong A, B. Hay xac dinh hai s6 C, D tao thanh tir
hai s6 A, B sao cho C 1a s6 16n nhét, D 1a s6 nho nhat. Khi gach di mét s6
chir s6 trong C (D), thi cc sd con lai giit nguyén tao thanh A, cac chir s6
bo di gilr nguyén tao thanh B.

Vidu: A =52568, B=462384 2 C = 54625682384, D = 45256236884.

C6.196. Viét chuong trinh nhap vao diy sb a gdm n sé nguyén (n <= 100). Hiy dao
nguoc day do.

Vidu: Nhdpa:3452041
Day sau khi dao: 140254 3

C6.197. Hay kiém tra xem ddy di cho c6 thtr ty chua (ddy dugc goi 1a thir ty khi 1a
day tang hodc day giam).

C6.198. Cho mang A c6 n phan tir hily cho biét mang nay c6 dbi xing hay khong.

C6.199. (**) Hay viét chuong trinh phét sinh ngiu nhién mang cac s nguyén gom
10.000 phan tir, mdi phan tir ¢6 gia tri tir 0 dén 32.000 va xay dung ham
thong ké s6 1an xuat hién cac phan tir trong mang, sau d6 cho biét phan tir
nao xuat hién nhiéu 1an nhat.

Vidu: Giatricuamang: 56114454
5 xuat hien 2 lan
6 xuat hien 1 lan

11 xuat hien 1 lan
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4 xuat hien 3 lan
Két qua : 4 xuat hien nhieu lan nhat
C6.200. Cho mang A c¢6 n phan tir. Nhap vao s nguyén k (k > 0), dich phai xoay
vong mang A k lan.
Vidu: Mang A: 572319
Nhdp k=2
Dich phai xoay vong mang A: 195723
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