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GIOT THIEU MON HOC

| @ Gigi thiéu chung

< Dbi twong: Sinh vién nam nhat (chuyén tin hoc)
«Thoi gian: 45 tiét LT + 30 tiét TH
< Mén hoc tién quyét: Khéng co
< Hinh thire kiém tra: LT (7d), TH (14 + 2d)
< Giang vién ly thuyét
= Pang Binh Phwvong  dbphuong@fit.hcmuns.edu.vn
< Nhom giang vién hwéng dan thye hanh
= Thay Nguyén Duy Léc ndloc@fit.hcmuns.edu.vn
= Thay Nghiém Qudc Minh nqminh(a)fit.hcmuns.edu.v%m
= CO6 Lé Thuy Ngoc ltngoc@fit.hcmuns.edu.vn

NMLT - Gidi thiéu mdn hoc

@ Noidung monhoc

% Tuan 1: Cac khai niém co ban vé KTLT
= Cac khai niém co ban: thuat toan, lwu dd, ...
= Bién dich chuwong trinh.
= Cau triic mot chuong trinh viét bang ngon
ngl 1ap trinh cap cao (C/C++).
= Kiéu di liéu, cac phép toan sé hoc, luan ly, ...
% Tuan 2: Cac céu truc diéu khién — C4u trac chon
= if ... else ...
= switch

NMLT - Gidi thiéu mén hoc

(@ Noidung monhoc

< Tuan 3,4: Cac céu truc diéu khién — Céau tric 1ap
= for
= while
= do ... while ...
< Tuan 5: Chwong trinh con
= Khai niém vé chwong trinh con.
= Chuwong trinh con trong NNLT C/C++: Ham con.
= Bién toan cuc, bién cuc bo.
= Tham s va truyén tham sb (Call-by-Value).

¢ 4
NMLT - Gidi thiéu mén hoc




@ NOi dung mon hoc

< Tuan 6: Kiéu di¥ liéu c6 cAu tric - Mang dir liéu
= Mang mét chiéu.
= Céac ky thuat 1ap trinh vé&i mang 1 chiéu.
< Tuan 7: Kiéu di¥ liéu c6 ciu tric - Mang di liéu
= Mang hai chiéu.
= Cac ky thuat 1ap trinh v&i mang 2 chiéu.
< Tuan 8: Kiéu con trd
= Khai niém bién con trd, dia chi viing nhé.
= Cac phép toan sbé hoc trén con tro. &
= Kiéu con tré va kiéu d&v liéumang, .

- Gidi thiéu mon hoc

@ NOi dung mon hoc

% Tuan 8: Kiéu con tré (tiép theo)
= Kiéu con tré va ham.
= Kiéu con tré cAp 2 va mang cac con trd ().
% Tuan 9: Ky thuat cip phat dong bé nhé
= Khai niém vé quan ly bdé nhé dong.
= Cép phat va giai phong bd nho.
< Tuan 10: Kiéu ky tw va chubi ky tw
= Kiéu ky tw va cac ham lién quan.
= Kiéu chubi ky tw va cac ham lién quan. .«

NMLT - Gidi thiéu mdn hoc

@ Noidung monhoc

< Tuan 11: Kiéu cau truc
= Khai niém vé kiéu cau truc.
= Céac ky thuat 1ap trinh v&i kiéu cAu truc.
« R X ’ N « R > ~ "
= Kiéu cau truc va kieu mang di liéu.
- R X ’ ~ « R >
= Kiéu cau truc va kiéu con tro.
= Kiéu cau truc va ham.
< Tuan 12: Pé quy
= Khai niém dé quy.
= Céc ky thuat lap trinh dé qui co ban.

NMLT - Gidi thiéu mén hoc

(@ Noidung monhoc

< Tuan 13: Ky thuat Iap trinh trén bit
= Khai niém vé biéu dién bit
= Cac toan tr trén bit.
= Cac phép dich bit, quay bit.
< Tuan 14: Kiéu tap tin
= Cac loai tap tin: van ban va nhj phan.
= Céac ky thuat 1ap trinh vé&i kiéu tap tin.
< Tuan 15: On tap

f o
Gidi thiéu mdn hoc . 2
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CAC KHAI NIEM CO BAN
VE LAP TRINH

@ Noidng

0> Cac khai niém co’ ban
e> Cac bwéc xay dwng
o> Biéu dién thuat t
o> Cai dat thuat toan biang NNLT
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NMLT - Cac khai niém cd ban vé Iap trinh

@ Cac khai niém cd ban

s Lap trinh may tinh
= Goi tat la |ap trinh (programming).
= Nghé thuat cai dat mét hoac nhiéu t‘huét toan
triru twong co lién quan véi nhau bang moét
ngdn ngir 1ap trinh dé tao ra mét chwong trinh
may tinh.
+»*» Thuat toan
= La tap hop (day) htku han cac chi thi (hanh
uy8t mot bai toén 64 thé ndo o

NMLT - Céc khai niém cd ban vé Iap trinh

@ Cac khai niém cd ban

*+Vidu
= Thuat toan giai PT bac nhat:ax +b =0
(a, b 1a cac sb thuc).

e e e

! PAu vao: a, b thuéc R
Pau ra: nghiém phuong trinh ax + b = 0

*Néu a =0
* b = 0 thi phuong trinh cé nghiém bit ki.
* b # 0 thi phuong trinh vé nghiém.

*Néu a # 0
* Phuong trinh cé nghiém duy nhdt x = -b/a

NMLT - Céc khai niém cd ban vé 1ap trinh
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B Céc tinh

chat cua thuat toan
<*Bao gom 5 tinh chat sau:
= Tinh chinh xac: qua trinh tinh toan hay cac

thao tac may tinh thwc hién la chinh xac.
= T[nh r§ rang: cac cau Ié,nh minh bach dwoc
sap xép theo thwr tw nhat dinh.
= Tinh khach quan: duoc viét béi nhiéu nguoi
trén may tinh nhwng két qua phai nhw nhau.
= Tinh phd dung: co thé ap dung cho mét 1&p
cac bai toan cé dau vao twong tw nhau.
= Tinh két thuc: hiru han cac bwéc tinh toan.

rdith
(i
NMLT - Cac khai niém co ban vé 1ap trinh ~ * =

@ & dung ngon ngir tu nhién

Dau vao: a, b thudec R
Dau ra: nghiém phuwong trinh ax + b = 0

1. Nhap 2 sb thuc a va b.



@ Cac tinh ch.

< Bao gbém 5 tinh ¢
= Tinh chinh xac
thao tac may t

= Tinh r6 rang: ¢
sap xép theo t

= Tinh khach qu
trén may tinh r

= Tinh phé dung
cac bai toan c«

= Tinh két thuc:

@ Cac budc xay dung chuong trinh

” Xac dinh van & |
- bai toan J .
" Lwa chon -
_ phwong phap giai J
g Xay dwng

thuat toan/ thuat giai

" Cai dat

’
4

Biéu dién bang:

* Ngén nglr tw nhién
* Lwu @b - So db khé
- Ma gia
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chwong trinh

L&i cd phap |
L6i nglr nghta |
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Hiéu chinh J

chwong trinh

A=

Thwe hién
chwong trinh
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EE S dung ne

' Pau vao: a, b thud
' Pau ra: nghiém phu

ﬂl. Nhap 2 sé thy

(@5 SUr dung Iuu db - so db khi

10

Khei vao ra

Khéi gidi han
Chi thi b3t dau va két thuc.




@ St dung luu db - 50 @6 khi

@ S’ dung ma gia

< Vay mwon ngén ngr nao dé (vi du Pascal) dé
biéu dién thuat toan.

e e e

! PAu vao: a, b thuéc R
Pau ra: nghiém phuong trinh ax + b = 0

If b = 0 Then
Xuidt “Phuong trinh vé sé nghiém”

Else
Xudt “Phuong trinh vé nghiém”
End
Else ) .
Xuat “Phuong trinh cé nghiém x = -b/a” R
- )—
¢d 10

NMLT - Céc khai niém cd ban vé Iap trinh D

@ Cai dat thuat toan bang C/C++

#include <stdio.h>
#include <conio.h>
void main ()
{
int a, b;
printf (“Nhap a, b: ”);
scanf (“%d%d”, &a, &b);
if (a == 0)
if (b == 0)
printf (“Phuong trinh VSN”) ;
else
printf (“Phuong trinh VN”) ;
else &7
printf (“x = %.2£”, -float(b)/a); \ 4
} J
= é
NMLT - Céc khai niém cd ban vé 1ap trinh % E 4

| @E Bai tap ly thuyét

1. Thuat toan Ia gi? Trinh bay céac tinh chat quan
trong cia mét thuat toan?

2. Cac buwéc xay dwng chwong trinh?

3. Céc cach biéu dién thuat toan? Uu va khuyét
diém cula tirng phwong phap?
Cho vi du minh hoa.

NMLT - Céc khai niém cd ban vé 1ap trinh




|G Bai tap thuc hanh

4. Nhép nam sinh cia mét ngwdi. Tinh tudi ngu i
do.

@5. Nhap 2sbava b. Tinh tong, hiéu, tinh va
thwong cda hai so do.

w0. N‘hép tén s,ém pham, sé lwong va don gié. Tinh

tien va thue gia tri gia tang phai tra, biét:

a. tién = sé lwong * don gia

b. thué gia tri gia tang = 10% tién

NMLT - Céc khai niém cd ban vé Iap trinh . =

| @ Bai tap thuc hanh

% 7. Nhap diém thi va hé sé 3 mén Toan, Ly, Héa
clia mot sinh vién. Tinh diém trung binh cla

) sinh vién do.

£8. Nhap ban kinh ctia dwdng tron. Tinh chu vi va
dién tich cta hinh tron do.

@9. Nhap vao s0 xe (gom 4 chir s0) clia ban. Cho
biét sO xe clia ban dwgc may nat?

% 10.Nhap vao 2 sb nguyeén.
Tinh min va max cla hai sé do.

@< Bai tap 4
nam sinh

Tirh
Tudi = 2008 - ndm

sinh

NMLT - Céc khai niém cd ban vé Iap trinh

Tinh
Téng=a+b
Hiéu=a-b
Tich=a*b
Thudng =a/b

v

Xuat
Téng, Hiéu, Tich, Thudng

2
4

F %

NMLT - Céc khai niém cd ban vé 1ap trinh




@ Baitipe

Nhap
Tén san pham
S6 lugng
ban gia

Tinh
Tién = SO lugng * Ban gia
VAT= Tién * 0.1

v

Xuat
Tién va VAT

NMLT - Cac khai niém cd ban vé Iap trinh

@ Baitn7

Nhap
Piém T, L, H
Hé s6T,HésO L, HEsO H

Tinh
DTB = (T*HsT + L*HsL + H*HsH) /
(HST + HsL + HsH)

v

Xuat
bTB

é

NMLT - Cac khai niém cd ban vé Iap trinh

@ Bai tap 8
(5]
Ban kinh R

v

Tinh
PI = 3.1415
Chu vi = 2*¥PI*R
Dién tich = PI*R*R

v

Xuét
Chu vi va Dién tich

NMLT - Céc khai niém cd ban vé Iap trinh

| @x Bai tap 9

Nhép
s6 xe N (gom 4 chit s6)

Tinh
S6thr4: n4 =N % 10, N =N/ 10
S6thr3: n3=N% 10, N=N/ 10
S6thr2: n2=N% 10, N =N/ 10

S6ther1: n1 =N
S6nutS = (nl1 + n2+ n3 + n4) % 10

Xuat
S6 nut S

NMLT - Céc khai niém cd ban vé 1ap trinh
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GIOI THIEU
NGON NGU LAP TRINH C

@ Noidng

0> Gioi thiéu

e> Bo tir veng ctia C
o> CéAu truc chwon
o> M6t s6 vi du minh hoa !J

i

E

NMLT - Gidi thiéu ngén ngif 1ap trinh C

s Gidi thiéu
= Dennis Ritchie tai Bell Telephone nam 1972.
= Tién than cua ngdn nglr B, KenThompson,
cling tai Bell Telephone.
= L& ngdn ng lap trinh ¢é cAu tric va phan biét
chi* Hoa - thuwdng (case sensitive)
= ANSI C.

NMLT - Gidi thiéu ngén ngit 1ap trinh C

< Uu diém cta C

. Rét manh va linh déng, cé kha nang thé hién
bat clr y twdng nao.

= PDwoc st dung réng rai bdi cac nha lap trinh
chuyén nghiép.

= Co tinh kha chuyén, it thay di trén cac hé
thong may tinh khac nhau.

= R rang, cb dong.

= Lap trinh don thé, tai sir dung théng qua ham.

s

NMLT - Gidi thiéu ngén ngir 1ap trinh C




@ Goithiew

< M®i trwdng phat trién tich hop IDE (Integrated
Development Environment)

= Bién tap chwong trinh ngudn (Trinh EDIT).
= Bién dich chuwong trinh (Trinh COMPILE).

= Chay chwong trinh nguén (Trinh RUNTIME).
= Stra 16i chwong trinh nguén (Trinh DEBUG).

.C/.CPP OBJ

NMLT - Gidi thiéu ngdn ngif lap tinh €~

@ Gioithieu

+ M6éi trwong l1ap trinh
= Borland C++ 3.1 for DOS.
= Visual C++ 6.0, Win32 Console Application.

{Fiicrosoft
Misual C++
[
.
@«
' 4
. -

NMLT - Gidi thiéu ngén ngif 1ap trinh C %ﬁi« % %‘

@ BO tur vung cua C

% Cac ky tv duwoc str dung

= BO chi¥ cai 26 ky tw Latinh A, B, C, ..., Z, a, b,
C,....Z

= B chi¥ s6 thap phan: 0, 1,2, ...,9
= Cacky hiéutoanhoc:+—-*/=<> ()
= Cackytwdachiét:.,:;[]%\#$"
= Ky tw gach ndi _ va khoang trang *’

NMLT - Gidi thiéu ngén ngit 1ap trinh C

@ BO tUr vung cua C

s Twr khda (keyword)
= C4c tr danh riéng trong ngbn ngi.
= Khéng thé stir dung tir khda dé dat tén cho
bién, ham, t&n chwong trinh con.
= Mét sb tir khoa théng dung:
« const, enum, signed, struct, typedef, unsigned...
« char, double, float, int, long, short, void
* case, default, else, if, switch
« do, for, while

{0

* break, continue, goto, return \ 4
/Y

NMLT - Gidi thiéu ngén ngi I&p trinh C %‘ﬁi@\f%




@ BO tur vung cua C

s Tén/Dinh danh (ldentifier)

= Mot day ky tw dung dé chi tén mot hang so,
hang ky tw, tén mat bién, mot kiéu div liéu,
moét ham mot hay thu tuc.

= Khoéng dugc trung véi cac tr khoa va dugc
tao thanh twr cac chir cai va cac chir s6 nhwng
bat budc chir dau phai la chi¥ cai hodc

= S6 ky tw t6i da trong mot tén la 255 ky tw va
dwoc dung ky tw _ chen trong tén nhung
khéng cho phép chen gilra cac khoang trang.

F A
NMLT - Gidi thiéu ngdn ngi [ap trinh C L - 4

@ BO tUr vung cua C

Vi du Tén/Dinh danh (Identifier)
= Cac tén hgp lé: GiaiPhuongTrinh, Bai_Tap1
= Cac tén khéng hop 1€: 1A, Giai Phuong Trinh
= Phan biét chir hoa chi* thwdng, do dé cac tén
sau day khac nhau:
A a
» BaiTap, baitap, BAITAP, bAltaP, ...

7é
NMLT - Gidi thiéu ngén ngif 1ap trinh C v

@ BO tur vung cua C

< DAau chdm phay ;
= Dung dé phan cach cac cau lénh.
= Vi du: printf(“Hello World!”); printf(“\n”);
s+ Cau chu thich
= D&t gitra cap dau /* */ hodc // (C++)
= Vidu: /*"Ho & Ten: NVA*/, // MSSV: 0712078
< Hang ky tw va hang chubi
- Haing ky tw: ‘A’, ‘@
= Hang chubi: “HeIIo World"’ “Nguyen Van A”ié%
= Chuy: ‘A’ khac “A”

NMLT - Gidi thiéu ngon ngi [ap trinh C

@ Cau truc chuang trinh C

#include “..”; // Khai bao file tiéu dé

int x; // Khai bao bién ham
void Nhap() ; // Khai bao ham

void main () // Ham chinh
{
// Cac lénh va thu tuc

}

tE

D 9

y
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& viow

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

void main ()

{
int x, y, tong;
printf (“Nhap hai so nguyen: ”);
scanf (“%d%d”, &x, &y);
tong = x + y;
printf (“Tong hai so la %d”, tong);
getch() ;

} £

%
=1
' 7

.

NMLT - Gidi thiéu ngdn ngi [ap trinh C

| @E Bai tap ly thuyét

1. Tén (dinh danh) nao sau day dat khéng hop 1€,
tai sao?
= Tin hoc co SO A, 1BaiTapKHO
= THucHaNH, NhapMon_L@pTrinH

2. Cau ghi chu dung dé lam gi? Céch st dung ra
sao? Cho vi du minh hoa.

3. Trinh bay cAu triuc ctia mot chwong trinh C.
Giai thich y nghia cua tirng phan trong cau
trdc.

NMLT - Gidi thiéu ngdn ngir lap trinh C (e
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CAC KIEU DU LIEU CO SO

@ Noidung

0> Cac kiéu di¥ liéu co’ s-l
e> Bién, Hing, Cau lénh -l
o> Cac lénh nhap x
o> Mét s6 vi du minh hoa !J

E

NMLT - Céc kiéu dit liéu cg s&

@ Céc kiéu di liéu co sd

< Turbo C c6 4 kiéu co s& nhw sau:
= Kiéu sb nguyén: gia tri ciia n6 1a cac sb
nguyén nhw 2912, -1706, ...
= Kiéu sb thwce: gia trj ctia né la cac sb thyc nhw
3.1415, 29.12, -17.06, ...
= Kiéu luan ly: gia tri dung hoac sai.
= Kiéu ky tu: 256 ky tw trong bdng ma ASCII.

NMLT - Cac kiéu dif liéu cds§
-

(@ Kidussnguyen

% Cac kiéu sb nguyén (co6 dau)
= n bit c6 dau: —2n-1 ... +2n-1_1

Kiéu Do lén Mién gia tri
(Type) (Byte) (Range)
char i 128 197
int 2 -32.768 ... +32.767
short 2 -32.768 ... +32.767
long 4 -2.147.483.648 ... +2.147.483.647

NMLT - Céc kiéu dif liéu cd s§




@ Kidussnguyen

% Céc kiéu sé nguyén (khéng dau)
= n bit khéng déu: 0 ... 27 — 1

Kiéu Do lén Mién gia tri

(Type) (Byte) (Range)

unsigned char i Q: 255

unsigned int 2 0 .. 65.535

unsigned short 2 0. 65535

unsigned long 4 0..4.294.967.295
y
.
T 4
e

£ o=
NMLT - C4c kiéu dif liéu co s

@ Kidussthue

% Céc kiéu sb thuc (floating-point)

= Vidu
« 17.06 = 1.706*10 = 1.706*10"
Kiéu Do lon Mién gia tri
(Type) (Byte) (Range)
float (*) 4 3.4%10-38 ... 3.4%1038

double (**) 8 1.7%10-308  1,7%10308

* (*) B6 chinh xac don (Single-precision) chinh xac
dén7sblé.
* (**) B6 chinh xac kép (Double-precision) chinh x@&ﬁ
dén 1986 1&. :

E}@f

NMLT - Cac kiu dit liéuco s

@ Kiduluany

<+»Dac diém
= C ngam dinh mét cach khéng twérng minh:
« false (sai): gia tri 0.
* true (dung): gia tri khac 0, thwong la 1.
= C++: bool
»Vidu
= O (false), 1 (true), 2 (true), 2.5 (true)
=1>2(0, false), 1 <2 (1, true)

NMLT - Céc kiéu dif liéu co s& -

& kit

<*»Dac diém
= Tén kiéu: char
= Mién gié tri: 256 ky tw trong bdng ma ASCII.
= Chinh Ia kiéu sb nguyén do:
« Lwu tat ca div liéu & dang sb.

« Khéng lwu truc tiép ky tw ma chi lwu ma ASCII cla
ky tw do.

<+ Vidu
= Luu sb 65 twong duong vai ky tw ‘A’
= Lwu sb 97 twong dwong véi ky tu ‘a’

a5
NMLT - Céc kiéu dif liéu cd s§ L >




unsigned char dem,;
float ketqua, delta;

~

_______

Cu phap ]
<kiéu> <tén bién>;

<kiéu> <tén bién 1>, <tén bién 2>;

_____

NMLT - Céc kiéu di¥ liéu co s6

} Cu phap

___________

_________

Viduy
int a = 1506; /1 15086, i
int b = 015086; /1 1506 i

intc=0x1506;  // 1506, (Ox hay 0X)
float d = 15.06e-3; // 15.06*10°3 (e hay E) |

’

__________________

________________

Cu phap ‘;
. #define <ténhang> <gia tri> |
. hodc st dung tir khoa const.
Vi du 3
#define MAX 100 /I Khéngco; |
#define Pl 3.14 / Khéng ¢c6 ; i
const int MAX = 100; i -
const float Pl = 3.14; ) \
""""""""""""""""""" vé
NMLT - Céc kiéu dif liéu co s& %}j%%

“*Khai niém

= Tao thanh tlr cac toan tir (Operator) va cac

toan hang (Operand).

= Toan tr tac déng Ién cac gia tri cua toan hang

va cho gia tri c6 kiéu nhét dinh.
= Toan tw: +,—, *, /, %....
= Toan hang: hang, bién, 1&i goi ham...

*Vidu

=2+3,a/5 (a+b)*5, ...

NMLT - Céc kiéu dif liéu cd s§
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@ Toan tU gan

«*Khai niém
= Thuwdng duwgce sir dung trong 1ap trinh.
= Gan gia tri cho bién.
s Cu phap
= <bién> = <gia tri>;
= <bién> = <bién>;
= <bién> = <biéu thirc>;
= C6 thé thyc hién lién tiép phép gan.

F
. g

NMLT - Céc kiéu di¥ liéu co s6

@ Toan tdr gan

»Vidu

void main()
{
int a, b, ¢, d, e, thuong;
a = 10;
b = a;
thuong = a / b;

a=b=c=d=e = 156;
e = 156;
d =e;
c =d;
b = c;
a =b; Y
} R
= A
 F
f
NMLT - Céc kiéu dit liéu cg s& Gl

@ Cac toan tur toan hoc

s Toan t& 1 ngbi
= Chi c6 mét toan hang trong biéu thirc.
= ++ (tang 1 don vi), -- (giam 1 don vi)
= Pat trwde toan hang
* Vi du ++x hay --x: thwc hién tang/giam trwée.
= Pat sau toan hang
* Vi du x++ hay x--: thyc hién tang/giam sau.
s Vidu

.X=1O;y=X++; //y=1OVéX=11 i
cx=10y =+ [/x=11vay =11

NMLT - C4c kiéu dif liéu cos¢

@ Cac toan tur toan hoc

% Toan t& 2 ngoi
= C6 hai toan hang trong biéu thirc.
=+, — * |, % (chia lay phan dw)
SXEXHY XY

<+ Vidu
"a=1+2;b=1-2;¢c=1*2;d=1/2;
=e=1"1.0/2;f="float(1)/ 2; g = float(1 / 2);
=h=1% 2;
“ X=X *(2+3%5), & x*= 2+ 3*5; «

T
) 1
.
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| G Cac toan tur trén bit

% Cac toan tr trén bit
= Tac dong Ién cac bit cia toan hang (nguyén).
= & (and), | (or), * (xor), ~ (not hay 4y sé bu 1)
= >> (shift right), << (shift left)

= Toan tlr gop: &=, |=, A=, ~=, >>= <<=
0 0 0 0 0 1
1 0 1 1 1 1
0 0 1 1 0 \_ 4
1 1 0 [ .\
NMLT - Cé4c kiéu dif liéu co s6 ?i& %«”

| G Cac toan tur trén bit

»Vidu

void main()
{
int a = 5; // 0000 0000 0000 0101
int b = 6; // 0000 0000 0000 0110

int z1, z2, z3, z4, z5, z6;

z1 = a & b; // 0000 0000 0000 0100
z2 = a | b; // 0000 0000 0000 0111
z3 = a ~ b; // 0000 0000 0000 0011
z4 = ~a; // 1111 1111 1111 1010
z5 = a >> 2;// 0000 0000 0000 0001

z6 a << 2;// 0000 0000 0001 0100

NMLT - Céc kiéu dit liéu cg s&

@ Cac toan t& quan hé

% Cac toan t&r quan hé
= So sanh 2 biéu thirc v&i nhau

= Cho ra két qua 0 (hay false néu sai) ho&c 1
(hay true néu dung)

=== > < >= < <= =

“*Vidu
“sl=(1==2):; s2=(11=2)
= s3=(1>2). s4 = (1>=2);
=s5=(1<2) s6 = (1 <= 2);

NMLT - Céc kiéu dif liéu co s&

@ Cac toan tu luan ly

% Cac toan tr luan ly
= T6 hop nhiéu biéu thirc quan hé véi nhau.
= && (and), || (or), ! (not)

0 0 0 0 0 1
1 0 1 1 1 1
= Vidu

«s1=(1>2)8& (3> 4);
*s2=(1>2)[[(3>4), |
«s3=1(1>2); )

NMLT - Céc kidu dit liéu cds6




@ Toan tu didu kién

< Toan t&r diéu kién
= Pay 14 toan t& 3 ngdi (gdm co6 3 toan hang)
= <biéu thirc 1> ? <biéu thirc 2> : <biéu thirc 3>
« <biéu thirc 1> dung thi gia tri la <biéu thirc 2>.
« <biéu thirc 1> sai thi gia tri 1a <biéu thirc 3>.
< Vidu
=s1=(1>2)7?2912:1706;
= ints2=0;
=1<27?7s2=2912:s2=1706;

NMLT - Céc kiéu di¥ liéu co s6

@ Toan t& phay

< Toan tlr phay
= Céc biéu thirc d&t cach nhau bang dau ,
= Cac biéu thrc con lan lwot dwoc tinh ti trai
sang phai.
= Biéu thirc ma&i nhan dwoc la gia tri cha biéu
thirc bén phai cung.
< Vidu
" X=(at+, b=Db+2)
= <&>at+t;b=b+2;x=Db;

NMLT - Céc kiéu dit liéu cg s&

@ Do uu tién cla cac toan tur

ti

o
c
>
=

Toan tw Do

S) (1 ->.

I +4+ -- - + * (cast) & sizeof

O N NN N N N N N N 2 2N 2R N\ 7

NMLT - Céc kiéu dif liéu co s&

@ Do uvu tién cua cac toan tur

< Quy tac thyc hién
= Thuwe hién biéu thire trong () sau nhéat truée.
= Thwe hién theo th tw wu tién cac toan tu.
=> Ty chu dong thém ()
<+ Vidu
"n=2+3%*5;
=>n=2+(3*5);
=a>1&&b<2
=>(a>1)&&(b<2)

NMLT - Céc kiéu dif liéu cds§ =




@ Viét biéu thic cho cdc ménh dé

< x I&n hon hay bang 3
X>=3
< ava b cung dau
((@>0) && (b>0)) || ((a<0) && (b<0))
(a>0 && b>0) || (a<0 && b<0)
< p bang qbang r
(p==q) && (g ==r) hoac (p == q && q ==r)
w-5<x<5
(x > —5) && (x < 5) hodc (x > -5 && x < 5) %%

& s~
NMLT - Céc kiéu di¥ liéu co s6 =

@ Cauleh

+»Khai niém
= La mot chi thi trwc tiép, hoan chinh nham ra
lénh cho may tinh thwc hién mét sb tac vu
nhat dinh nao do.
= Trinh bién dich bd qua cac khoang trdng (hay
tab hodc xubng dong) chen gitra I&nh.

o\
<+ Vidu
a=2912;
a = 2912;
a N
¢
- e
g
2912; s
NMLT - Céc kiéu dir liéu cd s@ T

@ Cauleh

+*Phan loai
= Cau Iénh don: chi gdm mét cau lénh.
= Cau lénh phtrc (khéi 1énh): gdm nhiéu cau
|lénh don dwoc bao bdi { va }

s Vidu
a = 2912; // C&u lénh don
{ // Cau lénh phtc/khéi lénh
a = 2912;
b = 1706;
} y
.
L ¢

NMLT - Céc kiéu dif liéu cos¢

@ Cau lénh xuat

s Thw vién

= #include <stdio.h> (standard input/output)
+ Cu phap

= printf(<chudi dinh dang>[, <ds1>, <ds2>, ...]);

= <chubi dinh dang> la céch trinh bay thong tin

xuat va dwoc dat trong cap nhay kép “”
+ Van ban thwong (literal text)
« Ky tw diéu khién (escape sequence)

» Dac ta (conversion specifier) .
i%
4

“‘“\%wa%
. .

a@
sa% e %,
o0
NMLT - Céc kiéu dif liéu cd s§ L




@ Chudi dinh dang

“Van ban thuwong (literal text)
= Duwoc xuat y hét nhw luc gé trong chubi dinh
dang.
*Vidu
= Xuét chudi Hello World
=>» printf(“Hello ”); printf(“World”);
=> printf(“Hello World”);
= Xuét chubia + b
=> printf(“a + b”);

NMLT - Céc kiéu di¥ liéu co s6

@ Chudi dinh dang

%Ky tw diéu khién (escape sequence)
= Gém dau \ va mét ky tw nhw trong bang sau:

Ky tw diéu khién Y nghia

\a Tiéng chudng

\b Lui lai mét buéc

\n Xubng dong

\t D4u tab

\\ In dau \

\? In ddu ?

\” In dau™

<+ Vidu
. @\ 49 . 7] ” y
= printf(“\t”); printf(“\n”); R
= printf(“\t\n”); ) /)
NMLT - Cac kiéu dif liéu cd s6 %f %i@é

@ Chudi dinh dang

“Dac ta (conversion specifier)
= G6m dau % va mot ky tu.
= Xac dinh kiéu cta bién/gia tri mudn xuét.
= C4c dbi sb chinh la cac bién/gia tri myén xyét,
duwoc liét ké theo thw ty cach nhau dau phay.

Y nghia
%cC Ky tw char
%d, %Ild Sbé nguyén cé dau int, short, long
%f, %If  Sb thuc float, double
%s Chubi ky tw char[], char* ;
%u Sé nguyén khéng d4du unsigned int/short/long i
A 4

NMLT - Céc kiéu dif liéu co s&

@ Chudi dinh dang

s Vidu
= inta=10, b =20;
= printf(“%d”, a); > Xuétra 10
= printf(“%d”, b); = Xuét ra 20
= printf(“%d %d”, a, b); = Xuétra 10 20

= float x = 15.06;
= printf(“%f”, x); = Xuét ra 15.060000
= printf(“%f”, 1.0/3); =& Xuét ra 0.333333

)
& o °
NMLT - Cac kiéu dit liéu cosg




@ Pinh dang xuat

s Cu phap
= Dinh dang xuét s nguyén: %nd

= Dinh dang xuét sé thwc: %n.kd

int a = 1706;

float x = 176.85;

printf(“%$10d4”, a);printf(“\n”);

printf (“%10.2£f”, x);printf(“\n”);

printf (“%.2£f”, x);printf(“\n”);
000 O 8 E2 Y 0 0
D D D D @ E] i:::.’: i:-‘:.’: E:::.’: i:-‘:.’: i::::: i:-‘:.’: i
BEEMUEE0O00O0 L e

Cop—
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@ Chudi dinh dang

< Phbi hop cac thanh phan

“inta=1,b=2;

= Xuét 1 cong 2 bang 3 va xudng dong.
« printf(“%d”, a);  // Xuét gia tri cGia bién a
« printf(“ cong ”); /I Xuét chudi “ cong ”
« printf(“%d”, b);  // Xuét gia tri cGa bién b
« printf(“ bang ”);  // Xuét chubi “ bang ”
« printf(“%d”, a + b);// Xut gid trictaa + b
« printf(“\n”); /] Xuét diéu khién xuéng dong \n

=> printf(“%d cong %d bang %d\n”, a, b, a+b§%%

NMLT - Céc kiéu dit liéu cg s&

@ Cau Iénh nhap

<+ Thuw vién
= #include <stdio.h> (standard input/output)
s Cu phap
= scanf(<chudi dinh dang>[, <ds1>, <ds1>, ...]);
= <chubi dinh dang> giébng dinh dang xuét
nhwng chi c6 cac dac ta.
= Céc doi s6 la tén cac bién sé chira gia tri
nhap va duwoc dat tredc dau &

NMLT - C4c kiéu dif liéu cos¢

@ Cau Iénh nhap

< Vi du, cho a va b kiéu sb nguyén
= scanf(“%d”, &a); // Nhap gié tri cho bién a
= scanf(“%d”, &b); // Nhap gia tri cho bién b
= =» scanf(“%d%d”, &a, &b);
= Cac cau Iénh sau day sai
« scanf(“%d”, a);  // Thiéu déu &
- scanf(“%d”, &a, &b);// Thiéu %d cho bién b
« scanf(“%f’, &a); // a la bién kiéu sb nguyén
* scanf(“%9d”, &a); // khéng dwgc dinh dang
* scanf(“a = %d, b = %d”, &a, &b”);

1
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@ MOt s6 ham hitu ich khéc

s Cac ham trong thuw viéc toan hoc

= #include <math.h>

= 1 dau vao: double, Tra két qua: double
* acos, asin, atan, cos, sin, ...
* exp, log, log10
» sqrt
* ceil, floor
* abs, fabs

= 2 dau vao: double, Tra két qua: double

« double pow(double x, double y) \ 4

F

& 3
NMLT - Cac kiéu di¥ liéu cos6

@2 Mot s6 ham hitu ich khac

<+ Vidu
“intx=4,y=3,z=-5;
= floatt=-1.2;

= float kg1 = sqrt(x1);

= int kg2 = pow(x, Yy);

= float kq3 = pow(x, 1/3);

= float kg4 = pow(x, 1.0/3);

= int kg5 = abs(z);

= float kq6 = fabs(t); £

NMLT - Cac kiéu dif liéucdsg

@ Bai tap ly thuyét

1. Trinh bay cac kiéu di liéu co sé trong C va
cho vi du.

2. Trinh bay khai niém vé bién va cach s dung
lénh gan.

3. Phan biét hang thwong va hang ky hiéu.
Cho vi du minh hoa.

4. Trinh bay khai niém vé biéu thirc.
Tai sao nén str dung cap ngoac don.

5. Trinh bay cach dinh dang xuét.

B

F n Y
NMLT - Céc kiéu difliéucgsg

@ Bai tap thuc hanh

%-4. Nhap nam sinh ctia mét nguoi va tinh tudi ctia
nguoi do.

%5. Nhap 2sbava b. Tinh tdng, hiéu, tinh va

) thwong cla hai so doé.

@6. Nhap tén san pham, so luong va don gid. Tinh
tien va thue gia tri gia tang phai tra, biét:
a. tién = sb lwong * don gia
b. thué gié tri gia tang = 10% tién

v
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|G Bai tap thuc hanh

% 7. Nhap diém thi va hé sé 3 mén Toan, Ly, Hoa
ctia mét sinh vién. Tinh diém trung binh cla

) sinh vién do.

€8. Nhap ban kinh ctia dwdng tron. Tinh chu vi va
dién tich cta hinh tron do.

@9 Nhap vao s0 xe (gom 4 chi s0) ctia ban. Cho
biét s xe clia ban dwgc may nut?

NMLT - Céc kiéu di¥ liéu co s6 4

@ Baitipd

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

void main()
{
int NamSinh, Tuoi;
printf (“Nhap nam sinh: ”);
scanf (“%d”, &NamSinh) ;
Tuoi = 2007 - NamSinh;
printf (“Tuoi cua ban la %d”, Tuoi);
getch() ;

i
kg

NMLT - Céc kiéu dit liéu cg s&

@ Baitps

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

void main ()

{
int a, b;
printf (“Nhap hai so nguyen: ”);
scanf (“%d%d”, &a, &b);
Tong = a + b; Hieu = a - b;
Tich = a * b; Thuong = a / b;
printf (“Tong cua a va b: %d”, Tong);
printf (“Hieu cua a va b: %d”, Hieu);
printf (“Tich cua a va b: %d”, Tich);

printf (“Thuong cua a va b: %d”, Thuong) y
.

NMLT - Céc kiéu dif liéu co s&

@ Baitips

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

void main()

{
int SoLuong, DonGia, Tien;
float VAT;

printf (“Nhap so luong va don gia: ”);
scanf (“$d%d”, &SoLuong, &DonGia) ;
Tien = SoLuong * DonGia;

VAT = Tien * 0.1;

printf (“Tien phai tra: %d”, Tien);
printf (“Thue phai tra: %.2f”, VAT);

NMLT - Céc kiéu dif liéu cd s§




Bai tap 7

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

void main()

{

float T, L, H, DTB;

int HsT, HsL, HsH;

printf (“Nhap diem Toan, Ly, Hoa: ”);

scanf (“$£%£%£”, &T, &L, &H);

printf (“"Nhap he so Toan, Ly, Hoa: ”);

scanf (“%d%d%d”, &HsT, &HsL, &HsH);

DTB = (T * HsT + L * HsL + H * HsH) /
(HsT + HsL + HsH);

printf (“DTB cua ban la: %.2f”, DTB);

éd T~
NMLT - Cac kiéu dif liéu co s =

#include <stdio.h>
#include <conio.h>
#define PI 3.14

void main()

{

float R, ChuVi, DienTich;

printf (“Nhap ban kinh duong tron: ”);

scanf (“%$£f”, &R);

ChuVi = 2*PI*R;

DienTich = PI*R*R;

printf (“Chu vi: %.2f”, ChuVi);

printf (“Dien tich: %.2f”, DienTich);
}

NMLT - Cac kiéu dif liéu co s

Bai tap 9

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

void main()

{

int n;

int nl, n2, n3, n4, SoNut;

printf (“Nhap bien so xe (4 so): ”);
scanf (“%d”, é&n);

nd =n % 10; n=n / 10;

n3 =n % 10; n=n / 10;
n2 =n % 10; n=n / 10;
nl = n;

SoNut = (nl + n2 + n3 + n4) % 10;
printf (“So nut la: %d”, SoNut);

NMLT - Céc kiéu dif liéu co s&




Trudng Dai hoc Khoa hoc Ty nhién
Khoa Cong nghé thong tin
(P B& mén Tin hoc cd s&

NHAP MON LAP TRINH

bang Binh Phugng
dbphuong@fit.hcmuns.edu.vn

CAU LENH PIEU KIEN
& CAU LENH RE NHANH

@ Noidung

0> Cau Iénh diéu kién if
e> Cau lénh ré nhanh s
o> Mot sé kinh ng
o> M6t s6 vi du minh hoa !J

’

!

E

NMLT - Cau Iénh diéu kién va ré nhanh

Trong (), cho két qua
(sai = 0, dung # 0)

if (<BT Logic®)
<Lénh 1% Cau lénh don hoac
Cau lénh phuc (kep
gitva { va })

NMLT - Cau Iénh diéu kién va ré nhanh

@ Cau lénh if (thidu)

' void main()
{
if (a ==0)
printf(*“a bang 07);
if (a == 0)
{
printf(*“a bang 07);
a = 2912;
}
¥

NMLT - Cu Iénh diéu kién va ré nhanh




@ Cau Iénh if (du)

<Lénh 2>

v Trong (), cho két qua
(sai = 0, ding # 0)

if (<BT Logic®)

<Lénh 1% Cau lénh don hosc
else Cau lénh phuac (kep
gitra { va })
<Lénh 25;

NMLT - Cau Iénh diéu kién va ré nhanh

| @ Cau lénh if (du)

void main()
{
if (a ==0)
printf(*“a bang 07);
else
printf(“a khac 07);

if (a == 0)

{
printf(“a bang 07);
a = 2912;

else
printf(“a khac 07);

NMLT - Cau Iénh diéu kién va ré nhanh

@< Cau Iénh if - Mot s6 Iuu y

++»Cau lénh if va cau Iénh if... else |]a mbt cau I1énh

don.
+
if {(a == 0)
printf (“a bang 07} ;
¥
+
if (a = Q)
{
printf (™a bang 07} ;
a= 2912;
}
else
printf (*a khac 07} ;
¥

NMLT - Cau Iénh diéu kién va ré nhanh

| @2 Cau Iénh if - Mot s6 Iuu y

% Cau lénh if c6 thé 16ng vao nhau va else sé
twong wng v&i if gan n6 nhat.
if @ 1= 0)
if (b >0)
printf(a '= 0 va b > 07);
else
printf(*a '= 0 va b <= 07);

if (a 1=0)
{
if (b >0)
printf(**a = 0 va b > 07);
else

printf(*a '= 0 va b <= 07);

NMLT - Cu Iénh diéu kién va ré nhanh




@ Cau Iénh if - Mot s6 Iuu y

< Nén dung else dé loai trr trudng hop.

if (delta < 0)
printf(*PT vo nghiem”);
if (delta == 0)
printf(“PT co nghiem kep”);
if (delta > 0)
printf(*“PT co 2 nghiem™);

if (delta < 0)

printf(“PT vo nghiem™);
else // delta >= 0

if (delta == 0)

printf(“PT co nghiem kep”); o
else \ 4
. printf(““PT co 2 nghiem”); / N

NMLT - Cau Iénh diéu kién va ré nhanh A\ = 4

| @2 Cau Iénh if - Mot s6 Iuu y

+»Khoéng duoc thém ; sau diéu kién caa if.

void mainQ)
{
int a = 0;
if (a 1= 0)
printf(“a khac 0.7);

if (a 1= 0);
printf(“a khac 0.7);

if (a 1= 0)

{

};

printf(*“a khac 0.7);

NMLT - Cau Iénh diéu kién va ré nhanh

@< Cau Iénh switch (thidu)

switch (<Bién/BT>)
{

case <GT1>:<L1>;break;
case <GT2>:<L2>;break;

<Lénh 2> }

% <Bién/BT> la
bién/biéu thirc cho
gia tri rdi rac.

% <Lénh> : don hodc
khGi 1énh {}.

NMLT - Cau Iénh diéu kién va ré nhanh

@ Cau Iénh switch (thiéu)

void main()
{ -
int a;
printf(““Nhap a: ”);
scanf(“%d”, &a);
switch (a)
{
case 1 : printf(“Mot”); break;
case 2 : printf(“Hai”); break;
case 3 : printf(“Ba”); break;
}
}

5
&

y
=

@ s
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@ Cau Iénh switch (du) @2 Cau Iénh switch (du)

switch (<Bién/BT>)

{ void main()
<GT1>:<Lénh 1>;break; t int a:
<GT2>:<Lénh 2>;break; printf(“Nhap a: ”);
. scanf(“%d”, &a);
default: )
<Lénh n>; ?W'tCh @
¥ case 1 : printf(“Mot”); break;

case 2 : printf(“Hai”); break;
case 3 : printf(“Ba”); break;
default : printf(“Ko biet doc™);

NMLT - Cau Iénh diéu kién va ré nhanh NMLT - Cau Iénh diéu kién va ré nhanh

@K Cau 1énh switch - MOt s8 Iuu y @< Cau Iénh switch - Mot 8 Iuu y

+“» Cau lénh switch la mét cau Iénh don va co thé % Cac gia tri trong moi trwed'ng hgp phai khac
|6ng nhau. nhau.
+ switch (a)
switch (a) {
{ case 1 : printf(“Mot”); break;
case 1 : printf("Mot"); break; case 1 : printf(“MOT”); break;
casa 2 : switch (b} case 2 : printf(*“Hai”); break;
{ case 3 : printf(“Ba”); break;
case 1 : printf(“A"}; break; case 1 : printf(“1”); break;
case 2 : printf("B”}; break; case 1 : printf(“mot™); break;
} break; default : printf(““Khong biet doc™);
case 3 : printf(“Ba"); break; }
default : printf({“Ehong biet doc”}; ﬁggﬁa %ﬁi%
} \ L
+
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@ Cau Iénh switch - MOt 6 Iuu y

% switch s& nhay dén case twong trng va thuc
hi§n dén khi nao gap break hoac cudi switch sé
két thuc.

switch ([a)

{
case 1 : printf(“Mot”); break:
case 2 : printf(“Hai"); brealk;
case 3 : printf{"Ba"); break;

F
.
k-

NMLT - Cau Iénh diéu kién va ré nhanh

| @ Cau Iénh switch - MOt 8 Iuu y

X svyitch nhay dén case twong l'fn’g va thuc hiép
dén khi nao gap break hoac cudi switch sé két

thuc.
| switch (a)
{
case 1 : printf(“Mot"}; break;
case 2 : printf{“Hai*}; break,
case 3 : printf(™Ba"}; break,
}
switch ({(a)
{
case 1 : printf{“Mot”); break; 7
case 2 : printf(™Hai"”); break; L
case 3 : printf(“Ba”); break; -
U} NMLT - Cau Iénh diéu kién va r& nhanh

@ Cau |énh switch - M6t s6 luu y

*Tan dung tinh chat khi bd break;

switch (a)
{
cagse 1 : printf(“So le”); break;
case 2 : printf(“So chan"); break;
case 2 : printf(“Soc le”); break’;
case 4 : printf("Soc chan”); break:
}
switch (a)
{
case 1 :
case 3 ! printf(“So le”); break;
case 2 : i
case 4 : printf(“S8c chan”)}; break, %iﬁ
} =

o NMLT - Cau Iénh diéu kién va ré nhanh

@ Kinh nghiém lap trinh

< Cau lénh if < Cau lénh switch

if (a==1) switch (a)
printf(*Mot™); {

if (a == 2) case 1: printf(“Mot™);
printf(“Hai”); break;

if (a == 3) case 2: printf(“Hai”);
printf(*Ba”); break;

if (a == 4) case 3: printf(“Ba”);
printf(“Bon”); break;

if (a == 5) case 4: printf(“Bon™);
printf(**Nam’); break;

= case 5: printf(“NamiX%

} % %;;

NMLT - Cau Iénh diéu kién va ré nhanh




@ Kinh nghiém lap trinh

< Cau lénh switch < Cau lénh if

switch (a) if (a == 3.14)
{ printf(*0K”);
sase—3-14+ if (a < 10)
ease—<10+ printf(“0K™);
case 1: printf ({“OK¥}; if (a ==1)
break; printf(*0K);
case 2: if (a==21]] a ==23)
case 3: printf{“OEK"):; L printf(“oK™);
break ;
}

NMLT - Cau Iénh diéu kién va ré nhanh A =

@ Bai tap thuc hanh

@3. Nhap mot so bat ky. Hay doc gia tri clia s0
nguyén doé néu no co gia tri tw 0 dén 9, ngwoc
) lai théng bao khéng doc duwoc.
%4. Nhap mot chi¥ cai. Nu la chir thuong thi dbi
sang chi* hoa, ngwoc lai doi sang chir thwdng.
5. Giai phwong trinh bac nhatax + b = 0.
6. Giadi phwong trinh bac hai ax2 + bx + ¢ = 0.

v

NMLT - Cau Iénh diéu kién va ré nhanh %

@ Bai tap thuc hanh

@7. Nhap 4 s6 nguyén a, b, ¢ va d. Tim s0 co gia tri
nhé nhat (min).

8. Nhap 4 s0 nguyén a, b, c va d. Hay sap xép gia
tri cia 4 so nguyén nay theo th tw tang dan.

9. Tinh tién di taxi tir s& km nhap vao. Biét:

a. 1 km dau gia 15000d

b. T km thir 2 dén km th& 5 gia 13500d

c

d

. T km th 6 tré& di gia 11000d
. Néu trén 120km dwoc gidm 10% tdng tié

NMLT - Cau Iénh diéu kién va ré nhanh

@ Bai tap thuc hanh

%10.Nhép vao thang va nam. Cho biét thang dé co
bao nhiéu ngay.

&1 1.Nhap d6 dai 3 canh 1 tam giac. Kiém tra d6 co6
phai la tam giac khoéng va la tam giac gi?

NMLT - Cau Iénh diéu kién va ré nhanh L =




@ Baitap3in

#include <stdio.h>
void main(Q)
{ -
int n;
printf(““Nhap mot so nguyen: ”’);
scanf(“%d”, &n);
if (n==1)
printf(“Mot™);
else
if (n == 2)
printf(*Hai™);
else y
printf(“*Khong biet doc™); \_ 4
¥ f
o € o<
NMLT - Cau Iénh diéu kién va ré nhanh \ @fz E’f y

@ Bai tap 3 (Case)

#include <stdio.h>
void main()
{
int n;
printf(““Nhap mot so nguyen: ”);
scanf(“%d”, &n);
switch (n)
{
case 1: printf(“Mot™); break;
case 2: printf(“Mot™); break;
case 3: printf(“Mot™); break;
default: printf(“Ko biet doc™); gmm,
}
N |
o
NMLT - Cau lénh diéu kién va ré nhanh i@k =

@ Baitapd

| #include <stdio.h>

void main()

{
char ch;
printf(*“Nhap mot ky tu: );
scanf(“%c”, &ch);

if (ch >= “a” && ch <= “z7)
ch = ch - 32;

else
if (ch >= “A” & ch <= “Z7)
ch = ch + 32;
A
printf(“Ky tu sau khi doi: %c”, ch); s |

NMLT - Cau Iénh diéu kién va ré nhanh

@ Baitps

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

void main(Q)

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

if (a ==0)
if (b == 0)
printf(“Phuong trinh VSN”);
else
printf(**Phuong trinh VN7);
else

7,
printf(“Nghiem = %f”, float(-b)/a);

i
}  F Y
o ¥ Hno
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@ Baitips

{

#include <stdio.h>

void main(Q)

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

if (a==0)
{
// Giai PT Bac 1 o day
}
else
{
// Giai PT Bac 2 o day y
} \
7
& sle
NMLT - Cau Iénh diéu kién va ré nhanh A w y

@ Baitp7

#include <stdio.h>
void mainQ)
{
int a, b, ¢, d, min;
printf(““Nhap a, b, c, d: );
scanf(“%d%d%d%d”, &a, &b, &c, &d);
min = a;
if (b < min) min = b;
if (c < min) min = c;
if (d < min) min = d;
printf(““So nho nhat la %d”, min);
¥

NMLT - Cau Iénh diéu kién va ré nhanh

@ Baitps

{

| #include <stdio.h>

void main(Q)

int a, b, c, d, tam;

printf(“Nhap a, b, c, d: 7);
scanf(“%d%d%d%d”, &a, &b, &b, &d);

if (a > hb)
{ tam = a; a = b; b = tam; }

printf(*“Cac so theo thu tu tang dan: );
printf(“%d %d %d %d”, a, b, c, d);

o §F
=7
g .

T
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@ Baitpo

< Nén khai bdo hang sé lwu gia tién va km
= #define G1 15000
= #define G2 13500
= #define G3 11000
< Cach tinh tién dwa trén s6 km n
"n=1=2>T=G1
“25n<59> T=G1+(n—1)G2;
“n>5T=G1+4*G2+(n—1—4)G3;
+n>120=>T=T70.9;

NMLT - Cu Iénh diéu kién va ré nhanh




Trudng Dai hoc Khoa hoc Ty nhién
Khoa Cong nghé thong tin
{lTi B& mén Tin hoc cd s&
N N N \
NHAP MON LAP TRINH

bang Binh Phugng
dbphuong@fit.hcmuns.edu.vn

CAU LENH LAP

@ Noidng

o> Cau lénh for

e> Cau lénh while
o> Cau lénh do...
o> Mot s6 kinh nghiém lap trinh-

11

L

F
S |
A

NMLT - Cau Iénh 18p %{@g
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@ patvande

«*Vidu
= Viét chwong trinh xuét cac sé tir 1 dén 10
=> St dung 10 cau Iénh printf
= Viét chwong trinh xuéat cac sbé tir 1 dén 1000
=> St dung 1000 cau Iénh printf !
< Giai phap
= St dung cau trdc I&p lai mot hanh dong trong
khi con théa mét dieu kién nao do.
= 3 lénh lap: for, while, do... while g%%}

NMLT - Cau Iénh I3p

(@ Caulenhfor
|

<Khdi dau>

< <Buéc nhay>

T

for (<Khé&i ddu>; <b/K lap>; <Buwdc nhay>)
<Lénh>; ' <knéidau>, <B/K lap>, <Buéc nhay>:
4 biéu thirc C bat ky c6 chic ndng riéng
<Lénh>: don hoac khéi lénh. \__ 4

NMLT - Cau Iénh 18p




for (i = 0; i < 1t
printf (“%d\

int i = 0;
for (; i < 10; i+
printf (“%d\:

i =\

@ Cau lénh for

void main ()
{
int i;
for (i = 0; 1 < 10; i++)
printf (“%d\n”, i) ;

for (int j = 0; J < 10; j = 3 + 1)
printf (“sd\n”, j);

for (int k = 0; k < 10; k += 2)
{

printf (“%d”, k);

printf (“\n”) ;

i

{’:}

rd
|
L

Cochass

NMLT - Cau Iénh 13p

@ Cau Iénh for - Mt s6 Iuu y

< Trong cau |énh for, c6 thé sé& khéng c6 phan

<Kh&i dau>

- P 1



@ Cau lénh fo @ ( C4u lénh for - Mot s6 luu v

‘{foid main () < Cau |énh for la mét cau 1&énh don va cé thé Idng
int i; ~nhau.
for (i = 0; if (n < 10 && m < 20)
print +
for (int L = 0; i < n; i++}
for (int j *
print for (int j = 0; j < m; j++)
) {
for (int k printf(“&d”, i + j):
{ printf (*\n") ;
print }
print ¥
} i .

£ CO0y
)

¥ § !
NMLT - C3u Iénh 3p i iV

@ Cau lénh fo @ ( CAu Iénh for - M&t s6 luu y

% Trong cau lénh fc < Trong cau lénh for, c6 thé sé& khéng c6 phan
<Khéi dau> <Bwd&c nhay>

ﬂ ant+ 1 ° H Tant 1 - I




| @< Cau Iénh for - Mt s6 luu y

% Trong cau |énh for, co thé sé khéng cd phan
<P/K 13p>
int i;
for (i = 0; 1 < 10; i++)
printf (“%d\n”, 1i);
for (i = 0; ; i++)
printf (“%d\n”, 1i);

for (i = 0; ; i++)

{
if (i >= 10)
break; i
printf (“%d\n”, i); \ 4
Ut &
NMLT - Cau lénh I3p % r§ 4

| @ Cau Iénh for - Mot s6 luu y

< Lénh break lam két thic cau lénh.

“»Lénh continue bd qua lan lap hién tai.
for (i = 0; i < 10; i++)

{
if (i % 2 == 0)
break;
printf (“%d\n”, i);
}
for (i = 0; i < 10; i++)
{
if (i $ 2 == 0)
continue; .
printf (“sd\n”, i); \ 4
)

NMLT - Cau Iénh I3p % -

@ Cau lénh for - Mot s6 luu y

“+Khéng dwgc thém ; ngay sau lIénh |énh for.

~=>Twong dwong cau Iénh réng.
for (i = 0; 1 < 10; i++);

{
printf (“%d”, i);
printf (“\n”) ;
}
for (i = 0; 1 < 10; i++)
{
};
{
rintf (“%d”, i), r
irintf:“\n"); ) \ 4
]
o NMLT-Caulénhigp

@ Cau Iénh for - MOt s6 luu y

2 Cac thanh phan <Khai dau>, <D/K [2p>,
<Bude nhay> cach nhau bang dau ;

<+ Néu c6 nhiéu thanh phan trong méi phan thi
dwgc cach nhau bang dau ,

for (int i =1, j=2; i + 37 < 10; i++, 7 += 2)
printf (“%d\n”, i + Jj);

NMLT - Cau Iénh 18p




@< Cau Iénh while

<Lénh>

Biéu thic C bat ky,
thuong la biéu thirc
quan hé cho két qua

while (<b/K 15p>) 0 (sai) va != 0 (dlng)

<Lénh>;
’ ’ Cau lénh daon hoac
Cau lénh phac (kep

gitra { va })

NMLT - Cau Iénh lap

@ Cau lénh while

int 1 = 0;

while (i < 10)

{
printf (“%d\n”, i);
i++;

}

for (int i = 0; i < 10; i++)
printf (“%d\n”, i);

int i = 0;

for (; 1 < 10; )

{
printf (“%d\n”, 1i);
it++;

o NMLT - Céu Iénh 13p

@ Cau Iénh while - MOt 8 Iuu y

< Cau lénh while 1a mét cau lénh don va coé thé

16ng nhau.
| if (n < 10 & m < 20)
.{.
while (o >= 1)
{
while (m >= 1)
{
printf(v3d”, m);
m--;
}
n—=-;
}
_}.

NMLT - Cau Iénh I3p

| @@L Cau 1&nh while - MOt 8 Iuu y

<+ C4u Iénh while c6 thé khong thwe hién 1an nao
do dieu kién lap ngay tr lan dau da khong thoa.

void main()
{
int n =1;
while (n > 10)
{
printf (“%d\n”, n);
n--;
}
}
- F
g
\ 4
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€
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@< Cau Iénh for - Mot s8 Iuu y

“Khoéng duwoc thém ; ngay sau Iénh Iénh while.

int n = 0;
while (n < 10);

{
printf (“%d\n”, n);
n++;

}

while (n < 10)

{

};

{
printf (“%d\n”, n);
n++;

}

@ Cau Iénh while - MOt 8 Iuu y

% Cau lénh while cé thé bij 1ap vé tan (loop)
| void main()
{
int n =1;
while (n < 10)
{
printf (“%d”, n);
n--;

}

n=1;
while (n < 10)
printf (“%d”, n);

NMLT - Cau Iénh I3p

Cau lénh daon hoac
Cau lénh phac (kep
gitra { va })

<Lénh>;
while (<b/K 12p>);

Biéu thirc C bat ky,
thuong 1a biéu thic
quan hé cho két qua
0 (sai) va !'= 0 (dung)

NMLT - Cau Iénh I3p

@ Cau lénh do... while

int 1 = 0;
do
{
printf (“%d\n”, i);
i++;
}
while (i < 10);
int 1 = 0;
printf (“%d\n”, i);
i++;
for (; 1 < 10; )
{

printf (“%d\n”, 1i);
i++;

- NMLT - Cau Iénh 18p




@< Cau Iénh do... while - Mot 8 Iuu y

++»Cau |lénh do... while Ia mét cau Iénh don va co
thé 16ng nhau.

do
{
b=1;
do
{
printf (“*%d\n”, a + b);
b=b + 2;
}
while (b < 20);
a++;
}
while (a < 20);

NMLT - Cau Iénh lap

@ Cau Iénh do... while - Mot s8 luu y

% Cau lénh do... while s& dwoc thwe hién it nhat 1
lan do diéu kién 1ap dwoc kiém tra & cubi.

void main()
{
int n;
do
{
printf (“Nhap n: ”);
scanf (“%d”, &n);
}
while (n < 1 || n > 100);
}

NMLT - Cau Iénh I3p

@< Cau Iénh do... while - MOt 8 Iuu y

% Cau lénh do... while c6 thé bi 18p v6 tan (loop)

int n =1;

do
{
printf (“%$d”, n);
n--;
}
while (n < 10);
n=1;
do
printf (“%d”, n); gﬁg%
while (n < 10); \ |
U.. £ .Y

NMLT - Caulénhldp

@ for, while, do... while

< Déu cd kha nang 13p lai nhiéu hanh dong.
[ int n = 10;
for (int i = 1; i <= n; i++)

printf (“%d\n”, 1i);

int 1 = 1;
while (i <= n)

{
printf (“%d\n”, i); i++;
}
int i = 1;
do {

printf (“%d\n”, i); i++;
} while (i < n);

NMLT - Cau Iénh 18p




@< for, while, do... while

< S lan 18p xac dinh ngay trong cau 1énh for

int n = 10;
for (int i = 1; i <= n; i++)

int i = 1;
while (i <= n)

{

}

int i = 1;

do | )

v L 4
} while (i > n); ‘
NMLT - Cau Iénh lap

@ while & do... while

< while c6 thé khéng thwc hién lan nao.
% do... while s& dwoc thwe hién it nhat 1 1an.

lint n = 100;
while (n < 10)

printf (“Nhap n: ”);

scanf (“%d”, &n); s,
} €
while (n > 10); —

NMLT - Céu Iénh 13p L &

@ Bai tap thuc hanh

3. Nhap mét sb6 nguyén dwong n (n > 0).

Hay cho biét:
&a. Co phaila sb dbi ximg? Vi dy: 121, 12321,
i}b. C6 phai 1a s chinh phwong? Vidu: 4, 9, 16,

-

gC. Cophaila sb nguyén t6? Vidu: 2,3, 5,7, ...

d. Chwr sb 16N nhét va nhd nhat? 6

e. Céc chiy sb c6 tdng dan hay gidm dan
khéng? -

& oy
NMLT -Caulénhldp

@ Bai tap thuc hanh

4. Nhap mét so nguyén dwong n. Tinh:
éa. S=1+2+..+n
:érb. S=12+22+ ... +n2
@c S=1+12+..+1n
@d. S=12"_ *n=nl
@ec. S=11+21+ . +n!
%5. Nhap 3 s6 nguyén a,bvanvéia, b <n. Tinh__

tong cac s6 nguyén dwong nhé hon n chia
cho a nhwng khong chia hét cho b.
6. Tinh tdng cac s6 nguyén té nhé honn (0 <n'<

50) NMLT - Cau lénh l§p




|G Bai tap thuc hanh

%7 Nhap mét s6 nguyén duong n. Xuat ra so
nguwoec lai. Vi du: Nhap 1706 = Xuat 6071.

@8. Tim va in 1&n man hinh t&t ca cac s nguyén
trong pham vi tir 10 dén 99 sao cho tich clia 2
chir sO bang 2 lan tong cua 2 chir so do.

9. Tim wéc sb chung 16N nhét cda 2 s nguyén
dwong a va b nhap tw ban phim.

% 10.Nhap n. In n s6 dAu tién trong day Fibonac
a. ag=a,;=1
b. an = an—1 + an—2

NMLT - Cau Iénh lap

@ Bai tap 3a

void main()
{
int n, sogoc, sodao, donvi;
printf (“Nhap n: ”);
scanf (“%d”, é&n);

sogoc = n; sodao = 0;
while (sogoc > 0)
{
donvi = sogoc % 10;
sodao = sodao*10 + donvi;
sogoc = sogoc / 10;
}
if (sodao == n) printf (“DX”); g,
else printf (“Khong doi xung”) ; \ 4

NMLT - Cau Iénh I3p

@ oo

#include <math.h>

void main()

{

int n, n_can nguyen;

printf (“Nhap n: ”);
scanf (“%d”, &n);

n_can_nguyen = int(sqrt(m));
if (n_can_nguyen*n_can_nguyen == n)
printf (“%d la so CP.”, n);
else
printf (“%d khong la so CP.”, n); y

NMLT - Cau Iénh I3p

@ Bai tap 3c

void main()

{

int n, i, souoc;

printf (“Nhap n: ”);
scanf (“%d”, &n);

souoc = 0;
for (i = 1; i <= n; i++)
if (n $ i == 0)

souoc++;
if (souoc == 2)
printf (“%d la so nguyen to”); N
€
else N
printf (“%d ko la so nguyen to”, n);ﬁgi;
) NMLT - Caulénhlgp




Bai tap 3e

void main()

{

int n, min, max, donvi;

8
P
=]

I

=n % 10;

max = min;

n=n/ 10;

while (n>0)

donvi = n % 10;

n=n/ 10;

}

printf (“So NN = %d, So LN = %d”,

if (donvi < min) min = donvi;
if (donvi > max) max = donvi;

y

@@%ﬁ

L

; Jam
min, max)ég%
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void main()
{
int n, sotruoc, sosau;
// Nhap n
sotruoc = n % 10;
do
{
sosau = sotruoc;
n=n/ 10;
sotruoc = n % 10;
} while (n !'= 0 && sotruoc < sosau);

if (sotruoc < sosau)

printf (“Cac chu so tang dan”);
else

printf (“Cac chu so ko tang dan”);
) NMLT - Cau Iénh I$p
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Bai tap 4a

void main()

{

int n, i, s;

printf (“Nhap n: ”);
scanf (“%d”, &n);

s =0;
for (i = 1; i <= n; i++)

s =s + i;

printf(“1 + 2 + ..

+ %d = %d”, n,

s);

NMLT - Cau Iénh I3p

Bai tap 4b

void main()

{

int n, i, s;

printf (“Nhap n: ”);
scanf (“%d”, &n);

s =0;
for (i = 1; i <= n; i++)

s = s + i*i;

printf (Y172 + 242 + ..

NMLT - Cau Iénh 18p

+ %d*2 = %d”, n, s);




Bai tap 4c

Bai tap 4d

{

void main()

int n, i;
float s;

printf (“Nhap n: ”);
scanf (“%d”, &n);

s =0;
for (i =1; i <= n;

s =s + 1.0/i;

printf ("1 + 1/2 + ..

it++)

+ 1/%d = $£”, n, s);

NMLT - Cau Iénh lap

void main()
{

int n, i, s;

printf (“Nhap n: ”);

scanf (“%d”, é&n);

s =1;

for (i = 2; i <= n; i++)

s =s * i;

printf (“%d! = %d4”, n, s);

}

)

-~
F
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| & |
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Bai tap 4e

{

void main()

int n, i, jl igtr S;
printf (“Nhap n: ”);
scanf (“%d”, &n);

s = 0;
for (i = 1; i <= n;
{

igt = 1;

it+)

for (J = 2; j <= 1i; j++)
igt = igt * j;

s = s + igt;
}
printf (“1!' + 2! + ..

)
+ %d! = %d”, n, s);

NMLT - Cau Iénh I3p

void main()
{
int a, b, n, i, s;
do
{
printf(“Nhap a, b, n: ”);
scanf (“%d%d%d”, &a, &b, &n);
} while (a >=n || b >= n);
s =0;
for (i =1; 1 <= n - 1; i++)
if (1 $a==02&&1i % b !'=0)
s =s + 1i;
- X
printf (“Tong cac thoa yeu cau la $d”, s);%§ﬁ§§
U} /7
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@ Baitips

void main()

{
int n, i, j, souoc, s;
do
{
printf (“Nhap n: ”);
scanf (“%d”, &n);
} while (n <=0 || n >= 50);
s =0;
for (i = 2; 1i <=n - 1; i++)
{ z z
// Pém s6 uwdc cua i
if (souoc == 2) // La sé nguyén tb
s =s + i; Fo
} \ 4
N
printf (“Tong cac so nt < %d la %d4d”, n, s);iiiﬁ
=} NMLT - Cau Iénh I&p w{« %g

@ Baitp7

void main()

{

int n, donvi;

printf (“Nhap n: ”);
scanf (“%d”, &n);

printf (“So dao cua %d la ”, n);
while (n > 0)
{
donvi = n % 10;
n=n/ 10;
printf (“%$d”, donvi);
N
} \ 4
U N 4
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@ Baitps

void main()

{
int n, i, donvi, chuc;
printf (“Cac so thoa yeu cau la: ”);
for (i = 10; i <= 99; i++)
{
donvi =i % 10;
chuc =i / 10;
if (chuc*donvi == 2* (chuc + donvi))
printf (“%d”, 1i);
}
}
y
«
L
f 4n
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@ Baitpo

“Vidu:a=12,b=8
+Cach 1:
= Cho 1 bién’i chay tr 8tré vé 1, néucaavab
déu chia hét cho i thi dieng va i chinh Ia uscln.
=8,7,6,5 4=>USCLN cua 12 va 8la4.
+»Cach 2:
= USCLN cua a & b (a khac b), ky hiéu (a, b) la:
*(@a—b,b)néua>b
*(a,b—a)néub>a

= (12,8) = (4, 8) = (4, 4)

4 )4
v

NMLT - Cau Iénh 18p




@ Baitpo @ Baitpo

void main() void main()
{ {
int a, b, uscln; int a, b;
printf (“Nhap a va b: ”); printf (“Nhap a va b: ”);
scanf (“%d%d”, &a, &b); scanf (“%d%d”, &a, &b);
if (a < b) uscln = a; while (a <> b)
else uscln = b; {
if (a > b)
while (a2 % uscln '= 0 || b % uscln !'= 0) a=a-b;
uscln--; else
b=D>b - a;
printf ("USCLN cua %d va %d la %d”,a, b, uscln); }
R ﬁfﬁi@‘? printf (“USCLN cua a va b la %d’, a);
! U}

NMLT - Cau Iénh lap NMLT - Cau Iénh I3p

|G Bai tap 10 @< Bai tap 10

< Day Fibonacy: aja, a, ... a,, a, ¢ a, ‘{’°id main ()
= Vo&i dg=a = 1, d, = ady4 + L= int n, an, anl, an2, i;
»Vidu: 1123581321 ... printf (“Whap n: ”);
<% Xuat n phan tlr dau tién cla day Fibonacy scanf (“%d”, &n);
*n=1=>1,n=2=>11 an2 = 1; anl = 0;
printf (“%d phan tu dau tien cua day: “, n);
En>2 for (i = 1; i <= n; i++)
e Lwu lai 2 phan tlr tredecnélaavab {
XA 4. n n . . an = an2 + anl;
* MOi lan tinh xong cap nhéat lai a va b.

printf (“%d 7, an);
an2 = anl; s,
anl = an;

< Nén thém 2 phan t&» 4o dau tién la a_,, a_,
=101123581321 ...

NMLT - Cau lénh I8p '} NMLT - Cau lénhigp =
o




&8 Baitp

wS=12+1/4+...+1/2n

“S=1+1/3+1/5+...+1/(2n+1)

S = 1/(1x2) + 1/(2x3) + ... + 1/(nx*)

$S=1/2+2/3+ ... +n/(n+1)

$S=1+1/(1+2)+ . +1/(1+2+ ... +n)

< Liét ké tat ca wdc sb clia sb6 nguyén duwong n

< Tinh téng cac wéc sb cia sd nguyén dwong n

< DPém sb lwong wdc sb cla sbé nguyén dwong n

< Tinh tdng cac wéc sb chan cia sb nguyén
dwong n

NMLT - Cau Iénh lap
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NHAP MON LAP TREI:JH

HAM (FUNCTION)

@ Dat van de

< Viét clju’o’ng trinhtinhS=al+bl +clvdia, b, c
la 3 s6 nguyén dwong nhap tr ban phim.

T -



Trudng Dai hoc Khoa hoc
Khoa Cong nghé thong tir| I@
B6 mon Tin hoc cd sG

NHAP

Uy wonstmam vacuonsn )
imv:
& -
€ Thom s vawigoinam )

A
o m
/4 ——

NMLT - Ham (Function)

G pat van o[l G patvance

% Viét chwong trint %3 doan lénh nhap a, b, c>0
la 3 s6 nguyén d
f

W do {
‘ printf ("Nhap mot so nguyen duong: ") ;




@ patvande

+*3 doan |Iénh tinh s1 =al, s2 =b!, s3 =c!
{Tinh sl =a! =1 * 2 * _ * a }
sl =1;
for (i = 2; i <= a ; i++)
sl = sl * i;

{ Tinh s2 =b! =1 * 2 * | * b }
s2 = 1;
for (i = 2; 1 <= Db ; i++)

s2 = s2 * i;

{ Tinh s3 = ¢! =1 * 2 * _ * ¢ }
s3 = 1; i
for (1 = 2; 1 <=c ; i++) \
s3 = s3 * i; J/
F = N
4

NMLT - Ham (Function)

@ patvande

% Giai phap => Viét 1 1an va st dung nhiéu lan
= Poan lénh nhap tbng quat, véin=a, b, c

do {
printf (“Nhap mot so nguyen duong: ”);
scanf (“%d”, &n);

} while (n <= 0);

= Doan I&nh tinh giai thira tbng quat, n=a, b, ¢

{Tinhs=n!=1*2*...*n}
s = 1;
for (i = 2; i <= n ; i++) g,
s =5 % i; .
W

NMLT - Ham (Function)

@ Ham

*» Khai niém
= M‘C)t doan chuong trinh c6 tén, dau vao va
dau ra.
= C6 chirc nang gidi quyét mot sé van dé
chuyén biét cho chuwong trinh chinh.
= Puwoc goi nhiéu 1an véi cac tham sb khac

nhau.
= Duoc sir dung khi c6 nhu ciu:
» Tai st dung. -
> R oo > 4 K i
* Stra IGi va cai tién. \_

NMLT - Ham (Function)

@ Ham

s Cu phap

<kiéu tra vé> <tén ham> ([danh sach tham sé])

{
<cac cau lénh>
[return <gia tri>;]
}
= Trong do

» <kiéu tr vé> : kiéu bat ky cta C (char, int, long,
float,...). Neu khong tra ve thi la void.
« <tén ham>: theo quy tac dat tén dinh danh.

. <danh sach tham sb> : tham s6 hinh thirc dau va%

giéng khai bao bién, cach nhau bang dau ,
« <gia tri>: tra vé cho ham qua lénh return.

NMLT - Ham (Function)




@@ Cac budc viét ham

< Can xac dinh cac théng tin sau day:
= Tén ham.
= Ham sé thyc hién céng viéc gi.
= C4c dau vao (néu co).
= D3u ra (néu co).

DPAu vao 1
Tén ham
A \ PN Ve .
Dau vao 2 Dau ra (néu co)
DAu vao n Cac cdng viéc
sé thwe hién /
§ o
5
F a Y
NMLT - Ham (Function) A\ " 4

G

@ Ham

<+ Vidu1
= Tén ham: XuatTong
= Cong viéc: tinh va xuat tbng 2 sb nguyén
= D4u vao: hai sd nguyén x va y
= D4u ra: khéng c6

void XuatTong(int x, int y)

{
int s;
s =x +y;
printf (“%d cong %d bang %d4d”, x, y, s); PN
} “«
N

NMLT - Ham (Function) A

*»Vidu 2
= Tén ham: TinhTong
= Coéng viéc: tinh va tra vé téng 2 sb nguyén
= D4u vao: hai sd nguyén x vay
= D4u ra: mot s nguyén co gia tri x +y

int TinhTong(int x, int y)

{
int s;
s =x +y;
r rn s;
etu s; o
} (
\

NMLT - Ham (Function)

@ Chuadng trinh con - Function

oVidu3
= Tén ham: NhapXuatTong
= COng viéc: nhap va xuét tbng 2 sb nguyén
= Dau vao: khéng ¢
= D4u ra: khéng c6

void NhapXuatTong ()
{
int x, y;
printf (“Nhap 2 so nguyen: ”);
scanf (“%d%d”, &x, &y); e
printf (“%d cong %d bang %d4d”, x, y, x + y)g%ig?

} Vs

NMLT - Ham (Function)




@ TEmvee

+»Khai niém
= La pham vi hiéu qua cda bién va ham.
= Bién:

« Toan cuc: khai bao trong ngoai tat ca cac ham (ké
ca ham main) va co6 tac dung Ién toan b chwong
trinh.

* Cuc bd: khai bao trong ham hoac khéil{ }va qhi co
tac dung trong ban than ham hoac khoi do (ké ca
khéi con nc’>,). Bién cuc bd sé bj x6a khdi bd nh& khi
két thuc khoi khai bao no.

NMLT - Ham (Function) L

G TEmvee

int a;
int Haml ()
{

int al;

}

int Ham2 ()
{

int a2;

{

int a2l;

}

}

void main ()

{

int a3; <

}

NMLT - Ham (Function)

@ Motss vy

< Théng thuwdng ngudi ta thwong dat phan tieu dé
ham/nguyén mau ham (prototype) trén ham
main va phan dinh nghia ham dw&i ham main.

void XuatTong(int x, int y); // prototype

void main()

{
}
void XuatTong(int x, int y)
{ ;0
printf(“%d cong %d bang %d”, x, y, x + y)i
op o

NMLT - Ham (Function)

@ Cac cach truyén doi s6

< Truyén Gia tri (Call by Value)
= Truyén dbéi s6 cho ham & dang gia tri.
= Cé thé truyén hang, bién, biéu thirc nhwng
ham chi sé nhan gia tri.
= Buoc sir dung khi khéng cé nhu cau thay doi
gia tri cia tham so sau khi thyee hién ham.

void TruyenGiaTri (int x)

{

X++;

NMLT - Ham (Function)




Uiy lilitTfivu vaau

void HonHop (int x

{

x++;
y++;

@, ' Céc cach truyén doi s6

< Truyén Dia chi (Call by Address)
= Truyén d6i sé cho ham & dang dia chi (con
trd).
= Khéng dwoc truyén gia tri cho tham sé nay.
= Buoc st dung khi co nhu cau thay doi gia tri
cla tham so sau khi thwc hién ham.

void TruyenDiaChi (int *x)

{

Ex

Luu y khi truyén doi

elLwuy
= Trong mot ham, cac tham sé co thé truyén

fham RIRiATT ~AA A



(E8 Cac cach tr

< Truyén Bia chi (C

= Truyén dbi sb
tro).

= Khéng duwoc tr

= Duwoc str dung
clatham so s

void TruyenDiaChi

{

*x++;

@ Cac cach truyén doi so

< Truyén Tham chiéu (Call by Reference) (C++)
= Truyén doi s0 cho ham & dang dia chi (con
trd). BPwoc bat dau bang & trong khai bao.
= Khéng dwoc truyén gia tri cho tham sé nay.
= Buoc sl dung khi co nhu cau thay doi gia tri
cla tham so sau khi thwc hién ham.

void TruyenThamChieu(int &x)

{

x++;

NMLT - Ham (Function)

@ Luu y khi tr

seLuwuy
= Trong mot han

A
+than "nhiAIT ~AAA

@ Luu y khi truyén doéi s6
elLuwuy
= St dung tham chiéu la mét cach dé tra vé gia

fri ~rlhAa AhivvyrAa frinh




&8 Loigoiham

+»Cach thwc hién
= Goi tén clia ham dong thoi truyén cac doi so
(hang, bién, biéu thirc) cho cac tham so theo
dung th& tw da dwoc khai bao trong ham.
= C4c bién hoac tri nay cach nhau bang dau ,
= Cac dbi sb nay duwoc dwoc dat trong cap dau
ngoac don ()

<tén ham> (<dbi sb 1>,... , <dbiséb n>);
o

4

T
s
F 54
=

NMLT - Ham (Function) NEe

&8 Loigoiham

<+ Vidu

{ Céc ham dugpe khal bdo & didy }

void main{}

{
intk n = 8;
EZunatTong(l, 2);
EnatTong (1, n);
TinhTong(l, 2);
int tong = TinhTong(l, 2);
TruyenGiaTri (1) ;
TruyenGiaTri (o) ;
EruyenbDiafhi{il+
TroyenDiaChi {&n} ; %
Prpyenthamnthiountii— £
TruyenThamChieu (n}) ; MI

() ]' NMLT - Ham (Function) L ==

@ LGi goi chuong trinh con

“Vidu

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

void main ()}

{
HBeanWi {2912, 1706} +
int x = 2812, y = 1706;
BoanVi({x, ¥);

}
void HoanVi (int &a, int &b}
{
int tam = a;
a=hb; o
F
b = tam; .
} )

NMLT - Ham (Function)

&8 pequy

% Khai niém

= Mét chwong trinh con cé thé goi mét chwong

trinh con khac.

= Néu goi chinh né thi dwoc goi la sy dé quy.

= S lan goi nay phai cé gi¢i han (diém dirng)
*Vidu

= Tinh S(n) = n! = 1*2*...*(n-1)*n

= Ta thay S(n) = S(n-1)*n

= Vay thay vi tinh S(n) ta sé di tinh S(n-1) ’%i

= Tuong ty tinh $(n-2), ..., S(2), S(1), S(0) =1

NMLT - Ham (Function)




& pequy

s Vidu
int GiaiThua (int n)
{
if (n == 0)
return 1;
else
return GiaiThua(n - 1) * n;
}
int GiaiThua (int n)
{
if (n > 0)
return GiaiThua(n - 1) * n;
else

F

return 1; .

NMLT - Ham (Function) -

l@ Bai tap thuc hanh

5. Bai4, 5, 6, 7, 8 trang 140-141 chwong 8 (Cau
Iénh diéu kién va ré nhanh)

@a. Viét ham ddi mot ky ty hoa sang ky tu thudng.

&Db. Viét thii tuc giai phuong trinh bac nhét.

;&rc. Viét tha tuc gidi phwong trinh bac hai.

@ d. Viét ham tra v& gia tri nhd nhét cla 4 sb

2. nguyeén.

ol ) )
Tée. Viet thu tuc hoan vi hai s6 nguyén. 2
f. Viét tha tuc sép xép 4 sé nguyén tang d&

V&
NMLT - Ham (Function) =

@ Bai tap thuc hanh

6. Baitap 3 trang 155 chwong 9 (Cau lénh 1ap). Ham
nhan vao mét s6 nguyén dwong n va thyc hién:

@a. Tra vé sb dao cla sb dé.

&b. Co phaila sb dbi xirng (Tra vé True/False)

wC. Co phaila sé chinh phwong.

@ d. Co phaila sb nguyén tb.

@ec. Tong cac chir sb 18.

@i Tong cac chi sd nguyén to.

. Tong cac chir s6 chinh phwong.

B

NMLT - Ham (Function)

@ Bai tap thuc hanh

7. Baitap 4 trang 156 chwong 9 (Cau lénh Iap). Ham
nhan vao mét s6 nguyén duwong n va thyc hién:

%a. S=1+2+..+n

@b S=12+22+ . +n2

@c. S=1+12+...+1n

@d. S=1%2*..*n

Gc. S=1+21+ .. +nl

8. Ham trd vé USCLN cuia 2 sb nguyén.

9. Inra n phan t& ctia day Fibonacy.

NMLT - Ham (Function) G
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Trudng Dai hoc Khoa hoc Ty nhién
Khoa Cong nghé thong tin
."T

MANG MOT CHIEU

@ Noidng

o> Khai niém
e> Khai bao
o> Truy xuét div lié
o> Mot s6 bai toan trén mang 1 cI!J

11

F
.
.

F
|~
e e

NMLT - Mang mét chiéu

@ patvande

«*Vidu
= Chuwong trinh can lwu triy 3 sd nguyén?
=> Khai bdo 3 bién int a1, a2, a3;
= Chuwong trinh can lwu trir 100 s6 nguyén?
=> Khai b4o 100 bién kiéu sé nguyén!
= Nguoi dung mudn nhap n sé nguyén?
=> Khdéng thwc hién duwoc!
< Giai phap
= Kiéu du liéu m&i cho phép lwu trir mét day »ﬁ%ﬁ»
cac sd nguyén va dé dang truy xuét.

NMLT - Mang mét chiéu

@ D{r liéu ki€u mang

% Khai niém

= L& mot kiéu dir liéu c6 cAu tric do ngudi 1ap
trinh dinh nghia.

= Biéu dién mot day cac bién co6 cing kiéu. Vi
du: day cac sb nguyén, day cac ky tur...

= Kich thuwéc dwoc xac dinh ngay khi khai bao
va khdng bao gi¢ thay doi.

= NNLT C Iu@n ch,i dinh mét khéi nhé lién tuc
cho mot bién ki€u mang.

NMLT - Mang mét chiéu




@

Khai bao bi€én mang (tudng minh)

s Twong minh

H

/
0’0

<kiéu co s&> <tén bién mang>[<sd phin ta>];
<kiéu co s&> <tén bién mang>[<N1>] [<N2>]..[<Nn>] ;

= <N1>, ..., <Nn>: s6 lwong phan t& cla médi chiéu.
Lwuy

= Phai xac dinh <sb phan t&> cu thé (hang) khi khai béo.
= Mang nhiéu chiéu: <tbng s6 phan t&> = N1*N2*...*Nn
= B nhé st dung = <tbng sb phan tir>*sizeof(<kiéu co s&>)
= B0 nh& sir dung phai it hon 64KB (65535 Bytes)
Mt day lién tuc c6 chi sé tir 0 dén <tdng sb phan ti==1

NMLT - Mang mét chiéu

@ Khai bdo bi€én mang (tudng minh)

<+ Vidu
[}int ManglChieu[10] ;
0 1 2 3 4 5 6 7 8 9

ManglChieu

[}int Mang2Chieu[3] [4];
0 1 2 3 4 5 6 7 8 9 10 11

Mang2Chieu 0
1
2 .

i
.
.

r
.

NMLT - Mang mét chiéu

/
0’0

Khai bao bién mang (k6 tudng minh)

Cu phap
= Khéng twdng minh (théng qua khai bao kiéu)

typedef <kiéu co s&> <tén kidu mang>[<sbé phdn t&>];
typedef <kiéu co s&> <tén kiéu mang>[<N1>]..[<Nn>] ;

<tén kiéu mang> <tén bién mang>;

Vidu

typedef int ManglChieu[10];
typedef int Mang2Chieu[3] [4];

ManglChieu ml, m2, m3; {
Mang2Chieu m4, m5;

NMLT - Mang mét chiéu

@ S6 phan tUr cua mang

<+ Phai xac dinh cu thé so phan tl ngay Iuc khai
bao, khéng duoc sir dung bién hoac hang
thwdng

int nl = 10; int a[nl];
const int n2 = 20; int b[n2];

< Nén st dung chi thj tién xt ly #define dé dinh
nghia sO phan t&r mang
#define nl 10
#define n2 20

int a[nl];
int b[nl] [n2];

// © int a[10]; N
// & int b[10][20]; \ 4

5F e
¥ o
NMLT - Mang mét chiéu )




% Vi Ud
= Cho mang nht

D int a[4];
= C4c truy xuat
* Hop l€: a[0], €
* Khéng hop 1€:
=> Cho két thi

@,_ Khdi tao gia tri cho mang luc khai bao

% Gom cac cach sau
= Kh&i tao gia tri cho moi phan tlr ctia mang
[]int al[d4] = {2912, 1706, 1506, 1904};
0 1 2 3

2912|1706 | 1506 | 1904 |

= Kh&i tao gia tri cho mét sé phan t& dau mang
Dint al[d4] = {2912, 1706};

0 1 2 3
a 2012]1706| 0 | 0 |

]
&

':"\
¥4t

NMLT - Mang mét chigu §

@ Truy xuét d&n mot phan tor

<% Thoéng qua chi sb
U<tén bién mang>[<gt csl>] [<gt cs2>]..[<gt csn>]

e N\ I 1



&8 Khoi tao gi:

< GOm cac céch sg
= Khéi tao gia tr
Dint a[4] = {291

0
= Khéi tao gia tr
Dint af[4] = {291

0

Khdi tao gia tri cho mang luc khai bao

< Go6m cac cach sau
= Khé&i tao gia tri 0 cho moi phan t&r clia mang
Uint al4] = {0};
0 1 2 3
a _0 ] o fo]o]

= Tw dong xac dinh sb lwong phan tir
Uint al[] = {2912, 1706, 1506, 1904};

0 1 2 3

s 2912 1706 | 1506 | 1904 |

’ﬁ\-
5
&
R

NMLT - Mang mét chiéu X E

EE Truy xudt G

% Théng qua chi s

<tén bién mang>[<

& \ 77”7 1

@ . Gan dit liéu ki€u mang

< Khong duoc sty dung phép gan thong thwong
ma phai gan tryc tiép gilra cac phan tr twong
rnad




@ Mot sb 16i thudng gdp

% Khai bao khéng chi rd sé lwgng phan to
= int a[]; => int a[100];
% S6 lwong phan ti lién quan dén bién hoac hang
= intn1 =10; int a[n1]; => int a[10];
= const int n2 = 10; int a[n2]; => int a[10];
“ Khai tao cach biét v&i khai bao
= int a[4]; a = {2912, 1706, 1506, 1904};
=>int a[4] = {2912, 1706, 1506, 1904},
% Chi s6 mang khéng hop 1&

= int 3[4]; y
<

= a[-1]1=1; a[10] = 0; ) L
NMLT - Mang mét chiéu @ ; :&?

@ Truyén mang cho ham

< Truyén mang cho ham
= Tham sb kiéu mang trong khai bdo ham giéng
nhw khai bao bién mang
[Jvoid SapXepTang (int a[100]) ;
= Tham sb kiéu mang truyén cho ham chinh Ia dia
chi clia phan tlr dau tién clia mang
« C6 thé bd sbé lwong phan t&r hodc st dung con tré.
« Mang c6 thé thay dbi néi dung sau khi thwe hién ham.

-

{lvoid SapXepTang (int a[]);

void SapXepTang(int *a); &

. r
&

NMLT - Mang mét chiéu

@ Truyén mang cho ham

< Truyén mang cho ham
= S6 lwong phan tir thwe sw truyén qua bién khac

void SapXepTang(int a[100], int n);
void SapXepTang(int a[], int n);
void SapXepTang(int *a, int n);

L& goi ham

(

0’0

]

void NhapMang (int a[], int &n);
void XuatMang(int a[], int n);
void main()

{
int a[100], n; g,
NhapMang(a, n); {
XuatMang(a, n); ) S—

- NMLT - Mang mét chigu

@ M6t s6 bai toan ca ban

% Viét ham thwc hién tirng yéu cau sau
= Nhap mang
= Xu4t mang
= Tim kiém moét phan tl trong mang
= Kiém tra tinh chéat cia mang
= Tach mang / Gép mang
= Tim gié tri nhé nhat/lén nhat ctia mang
= S&p xép mang gidm dan/tang dan
= Thém/X6a/Stra mot phan tir vao mang

NMLT - Mang mét chiéu




@ MOt s6 quy udc

% Sb lwong phan tir
[}#define MAX 100
s Cac ham

= Ham void HoanVi(int &x, int &y): hoan vi gia tri
cua hai so nguyén.

= Ham int LaSNT(int n): kiém tra mot s6 cé phai
la sO nguyén to. Tra vé 1 néu n la s nguyén
t0, ngwoc lai tra vé 0.

NMLT - Mang mét chiéu

| @ Thu tuc HoanVi & Ham LaSNT

void HoanVi (int &x, int &y}

{
int tam = x; x = y; y = tam;
]
int LaSNT (int n}
{
int i, dem = 0;
for (1 = 1; 1 <= n; i++)
if (n%i == 0
dem+;
if (dem == 2)
return 1;
else return 0;
}

NMLT - Mang mét chiéu 3%@3@3

@ Nnapmang

< Yéu cau
= Cho phép nhap mang a, sb lwgng phan t&r n
Y twdng
= Cho trwdc mét mang cé sb lwong phan ti 1a MAX.
= Nhap sb lwong phan t&r thwe sy n clia mang.
= Nhap tng phan t&r cho mang tw chi s 0 dén n — 1.

0 1 2 3 n41 MAX -1
P00ee .
J
NMLT - Mang mét chiéu ‘%Qj 4

@ Ham Nhap Mang

void NhapMang(int a[], int é&n)
{
printf (“Nhap so luong phan tu n: ”);
scanf (“%d”, &n);
for (int i = 0; i < n; i++)
{
printf (“Nhap phan tu thu %d: 7, i);
scanf (“%d”, &al[i]):
}
}
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@ xustmang

< Yéu cau
= Cho trwdc mang a, s6 lwong phan tir n. Hay xuét noi
dung mang a ra man hinh.
Y twéng
= Xuét gia tri trng phan t&r cia mang tr chi s6 0 dén n-
1.

0 1 2 n-1 MAX - 1
. e an ¢
¢
o
F oq
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@ Ham Xuat Mang

void XuatMang(int a[], int n)
{ printf (“Noi dung cua mang la: ”);
for (int i = 0; i < n; i++)
printf(“%d 7, ali]);
printf (“\n”) ;
}

<«

PN
| B
L
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@ Tim ki€m mot phan tir trong mang

< Yéu cau
= Tim xem phan t& x ¢ nam trong mang a kich thuwéc n
hay khong? Néu co thi né nam & vi tri dau tién nao.

Y twdng
= Xét tirng phan clia mang a. Néu phan t&r dang xét bang
X thi tréa vé vi tri d6. Néu ko tim dworce thi tra vé -1.

-

vitri=1

MAX -1

2 n-1
T L] e {«
R
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0

-

@ Ham Tim Kiém (dung while)

int TimEiem{int a[], int n, int =x)
{
int vt = 0;
while (vt < n && a[vt] = x}
vt
if (vt < n}
return vt;
else
retorn -1;
Ut
.
s
A
e
& o4
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@ Ham Tim Kiém (dung for)

ﬁ‘int TimKiem(int a[], int n, int x)
{
for (int vt = 0; vt < n; vt++)
if (a[vt] == x)
return vt;

return -1;

@ Ki€ém tra tinh chat cia mang

% Yéu cau
= Cho trwé'c mang a, s6 lwvgng phan t& n. Mang a c6
phai la mang toan cac s6 nguyén té hay khéng?
$Y twéng
= Céch 1: Dém s0 lvong s6 ngté clia mang. Néu sb
lweng nay béng dung n thi mang toan ngto.
= Cach 2: Pém sb lwong sb khéng phai ngtd clia mang.
Néu sb lwong nay bang 0 thi mang toan ngtb.

= Cach 3: T,|m xem c6 phan t&r nao khoqg ph:cll sb ngtd
khoéng. Néu cé thi mang khdng toan s6 ngto.

F .
<« R
. %%%M%’
= Ve
f o ¥ 4 op
NMLT - Mang mét chiéu %;g % 4 NMLT - Mang mét chiéu %& ag %ﬁ
l@ Ham Kiém Tra (Cach 1) I@ Ham Kiém Tra (Cach 2)
ﬁ‘int KiemTra Cl(int a[], int n) k‘int KiemTra C2(int a[], int n)
{ {
int dem = 0; int dem = 0;
for (int i = 0; i < n; i++) for (int i = 0; i < n; i++)
if (LaSNT(a[i]) == 1) // cé thé bo == if (LaSNT(a[i]) == 0) // Cé thé s dung !
dem++; dem++;
if (dem == n) if (dem == 0)
return 1; return 1;
return O; return O;
R R
F
. 4
A 4

.
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@ Ham Kiém Tra (Cach 3)

int KiemTra C3(int a[], int n)
{
for (int 1 = 0; i < n ; i++)
if (LaSNT(a[i]) == 0)
return 0;

return 1;

NMLT - Mang mét chiéu

| @2 Tach cac phan tir thoa didu kién

% Yéu cau
= Cho trwdc méng a, s6 lwgng phan tir na. Tach cac sb
nguyén to cé trong mang a vao mang b.

$Y twéng

= Duyét tlr phan t&r cia mang a, néu dé 1a s6 nguyén té
thi dwa vao mang b.
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@ Ham Tach S6 Nguyén TGO

void TachSNT (int a[], int na, int b[], int é&nb)

{
nb = 0;

for (int i = 0; i < na; i++)
if (LaSNT(a[i]) == 1)
{
b[nb] = a[i];
nb++;

.

3
N
g
& 7
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@ Tach mang thanh 2 mang con

< Yéu cau
= Cho trwdc mang a, s6 lwgng phan tir na. Tach mang
a thanh 2 mang b (chra s6 nguyén t0) va mang c
(cac so con lai).
$Y twdng
= Céch 1: viét 1 ham tach cac sb nguyén t6 tir mang a
sang mang b va 1 ham tach cac so khéng phai
nguyén to tr mang a sang mang c.
= Céach 2: Duyét tir phan tlr ciia mang a, néu dé l1a sb
nguyén t6 thi dwa vao mang b, nguoc lai dwa vao :
mang c. r
4
T a

£ 2o
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@ Ham Tach 2 Mang

void TachSNT2 (int a[], int na,
int b[], int &nb, int c[], int &nc)
{
nb = 0;
nc = 0;
for (int i = 0; i < na; i++)
if (LaSNT(a[i]) == 1)
{
b[nb] = a[i]; nb++;
}
else
{
c[nc] = a[i]; nc++; y
} {
B ¢ %;;%
iR é o
NMLT - Mang mét chiéu é \> 4

@ GOp 2 mang thanh mot mang

% Yéu cau
= Cho trwéc mang a, s6 lwgng phan t& na va mang b
sO lwvgng phan tC’P nb. Gop 2 mang trén theo t& ty do
thanh mang c, sO lwgng phan té nc.
$Y twdng
= Chuyén cac phan t& clia mang a sang mang ¢
=>nc=na
= Tiép tuc dwa cac phan tlr ciia mang b sang mang ¢
=>nc=nc+nb
{
Yt

£ A Y
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@ Ham Gop Mang

void GopMang(int a[], int na, int b[], int nb,
int c[], int é&nc)
{
nc = 0;
for (int i = 0; i < na; i++)
{
c[nec] = a[i]; nc++; // clnct++] = a[il;
}
for (int i = 0; i < nb; i++)
{
c[nec] = b[i]; nc++; // c[nc++] = b[i];
} 4
) \
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@ Tim gia tri I6n nhat cua mang

< Yéu ciu
= Cho trwdc mang a cé n phan t&r. Tim gia tri |&n nhat
trong a (goi la max)
$Y twéng
= Gia st gia tri max hién tai 1a gia tri phan t& dau tién a[0]
= Lan lwot kiém tra cac phan t&r con lai dé cap nhat max.

ded s
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for (i = 0;

{
for ( =
‘ @ HamtmMax
} M. . . .
} int TimMax(int a[], int n)
{
int max = a[0];
for (int i = 1; i < n; i++)
if (a[i] > max)
max = al[i];
return max;
}

8
3
e

1
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@”:T Ham S&p Xé&p Tang

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

int i, I




EE Ham tim M

int TimMax (int a[
{
int max = a
for (int i

if (a

return max;

@ . S3p x&p mang thanh tidng dan

< Yéu cau
= Cho trwé'c mang a kich thwoc n. Hay sap xép mang a
do sao cho cac phan ttr co6 gia tri tdng dan.
%Y twdng
= Sl dung 2 bién i va j dé so sanh tat ca cap phan te
v&i nhau va hoan vi cac cap nghich thé (sai thi tw).

MAX - 1
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(&E Ham Sap X

void SapXepTang (i
{

int i, j;

@ { Thém mot phan tr vao mang

% Yéu cau
= Thém phan t& x vao mang a kich thwéc n tai vi tri vt.

.
%\ 1 AR A




| void Them(int a[],
{
{
a[vt]
n+t;
}
}

int &n,

for (int i

alil]

= x;

int vt, int x)

if (vt >= 0 && vt <= n)

i > vty i--)

= ali - 1];
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void Xoa (int al],

{

int &n,

int vt)

if (vt >= 0 && vt < n)

{



@ ~ Xéa mo6t phan tur trong mang

void Them(int a[]

{ % Yéu cau
if (vt >= 0 = X6a moét phan tir trong mang a kich thwéc n tai vi tri vt
{ %0 \/ 2
for ( Y twdng

= “Kéo” cac phan t& bén phai vi tri vt sang trai 1 vj tri.
= Gidm n xubng 1 don vi.

a[vt]

ns x6a?

MAX -

A
V't NMLT - Mang mét chigu ; %55;

i S

@ Ham Xoa | @ Bai tap thuc hanh

void Xoa(int al[], 1

{ . Cac thao tac nhap xuéat

if (vt >= 0 Ga Nhap mang
{

j‘l 7 ’\1 .




|G Bai tap thuc hanh

(§. Cac thao tac tinh toan

@ 2. Co bao nhiéu sb chia hét cho 4 nhwng khong
chia hét cho 5

@ D. Tong cac sb nguyén tb co trong mang
4. Céac thao tac tim kiem

@2 Vitri cubi cling cia phan t&r x trong mang

%b Vi tri 6 nguyén t dau tién trong mang néu co
%c. Tim sb nhé nhét trong mang

%d. Tim sé dwong nhé nhét trong mang

NMLT - Mang mét chiéu

| @ Bai tap thuc hanh

5. Cac thao tac xt ly

éa. Téach cac sb nguyén té cé trong mang a dua
vao mang b.

&D. Tach mang a thanh 2 mang b (chtra cac sb
nguyén dwong) va c (chira cac s6 con lai)
%C. Sap xép mang giam dan

& d. Sap xép mang sao cho cac sb dwong dirng

dau mang gidm dan, ké dén la cac sO amg=
tang dan, cudi cung la cac so6 0.

¥y
& A
NMLT - Mang mét chiéu L

@ Bai tap thuc hanh

6. Cac thao tac thém/xoalstra
;éa. Stra cac s6 nguyén t6 co trong mang thanh
g SO0

b. Chén sb 0 dang sau cac sd nguyén to trong
;‘& méng’ ’ ’

c. Xba tat ca s6 nguyén to cé trong mang

v

-y

F
NMLT - Mang mét chiéu A\
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MANG HAI CHIEU

0> Khai niém
e> Khai bao
o> Truy xuét dir lié
o> Mbt s bai toan trén mang 2 chidu_

11

t
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0 1 .. n-1 0 .. n-1
0 0
Am,n An
m-1 n-1

NMLT - Mang hai chiéu

0 . n-1 0 .. n-1 0 n-1
0 0 0
An
n-1 n-1 n-1
dong = cot dong > cot dong < cot
0 .. n-1 0 .. n-1 0 .. n-1
0 0 0
An
n-1 n-1 n-1

dong + cét = n-1

dong + cét > n-1 dong + cot < n-1
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@ Khai bdo ki€u mang 2 chiéu

s Cu phap

Dtypedef <kiéu co s&> <tén kiéu>[<N1>] [<N2>];
= N1, N2: sb lwong phan t& méi chiéu

s Vidu

[}typedef int MaTran[3][4];

0
Kiéu MaTran 1

2
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@ Khai bdo bi€én mang 2 chiéu

+ Cu phap
= Twdong minh

D<kiéu co s&> <tén bién>[<N1>] [<N2>];

= Khéng twdng minh (théng qua kiéu)

typedef <kiéu co s&> <tén kiéu>[<N1>] [<N2>];

<tén kiéu> <tén bién>;
<tén kiédu> <tén bién 1>, <tén bién 2>;

<
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@ Khai bao bién mang 2 chiéu

“Vidu
~ = Twong minh

int a[10][20], b[10][20];
int c[5][10];
_'int d[10][20];

= Khéng twdng minh (théng qua kiéu)
typedef int MaTranl0x20[10][20];
typedef int MaTran5x10[5][10];

MaTranl0x20 a, b;
MaTranllxll c;
MaTranl0x20 d;

NMLT - Mang hai chigu

| @ Truy xudt d&n mot phan tor

< Thong qua chi s6
<tén bién mang>[<gia tri csl>][<gid tri cs2>]

sVidu 01 2 3

= Cho mang 2 chiéu nhw sau  °
1

int 311[41;
_int a[3][4] ,

= C4c truy xuét
* Hop I€: a[0][0], a[0][1], ..., a[2][2], a[2][3]
* Khong hop l€: a[-1][0], a[2][4], a[3][3]

ré
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@ Gan di liéu ki€u mang

“+Khoéng duoc st dung phép gan théng thwong
ma phai gan trwc tiep gilra cac phan ti

ChiSm i B35 el = ad Eon e ey 2o : /,‘u

<bién ming dich>[<gia tri es1>][gia tri es2] =
U <gida tri>;
s+ Vidu

int a[5][10], b[5]1[10];
b = a; // Sai
int i, j;

for (j = 0; j < 10; j++) ;iz}
b[i][j] = a[il[3]; ”ﬁﬁ
NMLT - Mang hai chiéu : i‘ &

@ Truyén mang cho ham

< Truyén mang cho ham
= Tham sbé kiéu mang trong khai bao ham giéng
nhw khai bao bién mang
[Jvoid NhapMaTran (int a[50] [100]) ;
= Tham sbé kiéu mang truyén cho ham chinh la dia
chi clia phan tlr dau tién clia mang
« C6 thé bd s6 lwgng phan tir chiéu th&r 2 hodc con tré.
« Mang c6 thé thay dbi ndi dung sau khi thwc hién ham.

void NhapMaTran (int a[][100]);
void NhapMaTran (int (*a) [100]); L

4

L

.
-
.

. ¥
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@ Truyén mang cho ham

< Truyén mang cho ham

= S6 lwong phan tir thwe sw truyén qua bién khac

void XuatMaTran(int a[50][100], int m, int n);
void XuatMaTran(int a[][100], int m, int n);
void XuatMaTran (int (*a) [100], int m, int n);

L& goi ham

(

0’0

]

void NhapMaTran (int a[][100], int &m, int &n);
void XuatMaTran (int a[][100], int m, int n);
void main()

{
int a[50][100], m, n; =
NhapMaTran(a, m, n); ¢
XuatMaTran(a, m, n); j
Foo. .
- } NMLT - Mang hai chigu . 4

@ M6t s6 bai toan ca ban

< Viét chwong trinh con thwe hién cac yéu cau sau
= Nhap mang
= Xuat mang
= Tim kiém moét phan tlr trong mang
= Kiém tra tinh chéat cia mang
= Tinh tdng cac phan tr trén dong/cot/toan ma
tran/dwong chéo chinh/ntra trén/ntra dwoi
= Tim gia tri nhé nhat/lén nhét ctia mang

n -

E
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@ MOt s6 quy udc

< Kiéu dir liéu

#define MAXD 50
#define MAXC 100

s+ Cac chuwong trinh con
= Ham void HoanVi(int x, int y): hoan vi gia tri
cta hai sb nguyén.
= Ham int LaSNT(int n): kiém tra mot s6 cé phai
la s6 nguyén tb. Tra vé 1 néu n la s nguyén
t6, ngwoc lai tré vé 0.
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| @ Thu tuc HoanVi & Ham LaSNT

void HoanVi (int &x, int &y}
{
int tam = x; x = y; y = tam;
I
int LaSNT {int n}
{
int i, dem = 0;
for (1 = 1; 1 <= n; i++)
if (n&i == 0
demi-+;
if (dem == 2)
return 1; g,
else return 0; \ 4
} VaEm
o aax
NMLT - Mang hai chiéu s @é @9

@ Nhap Ma Tran

< Yéu cau
= Cho phép nhap mang a, m dong, n cét
Y twdng

= Cho trwé'c mét mang 2 chiéu c6 dong tbi da la MAXD,
sO cOt toi da la MAXC.

= Nhap sb lwong phan tir thwe sw m, n ciia méi chiéu.

= Nhéap tirng phan ti tir [0][0] dén [m-1][n-1].
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@ Ham Nhap Ma Tran

void NhapMaTran (int a[] [MAXC], int &m, int &n)
{
printf (“"Nhap so dong, so cot cua ma tran: ”);
scanf (“%d%d”, &m, &n);
int i, j;
for (i=0; i<m; i++)
for (j=0; j<n; j++)
{
printf (“Nhap a[%d][%d]: ”, i, J);
scanf (“%d”, &a[il[]j]):
}
)
o
.
. 4
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|G Xust Ma Trén

< Yéu cau
= Cho phép nhap mang a, m dong, n c6t
Y twdng
= Xuét gia tri ting phan tlr ciia méang 2 chiéu tir dong
c6 0 dén dong m-1, moi dong xuat gia gia tri cua c6t 0
dén cbt n-1 trén dong do.

NMLT - Mang hai chiéu

@ Ham Xudt Ma Tran

int m, int n)

void XuatMaTran (int a[] [MAXC],

{

int i, j;

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

{

for (j=0; j<n; j++)
printf(“%d 7, a[il[3j]):

printf (“\n”) ;

NMLT - Mang hai chiéu

@ Tim ki€m mot phan tur trong Ma Tran

% Yéu cau
= Tim xem phan t& x ¢ nam trong ma tran a kich

thwde mxn hay khong?

Y twdng
= Duyét tirng phan cla ma tran a. Néu phan t& dang
xét bang x thi tra vé co (1), ngwoc lai tra vé khéng co

(0).
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(@ Ham TmKigm

k‘int TimKiem(int a[] [MAXC], int m, int n, int x)
{

int i, j;
for (i=0; i<m; i++)
for (j=0; j<n; j++)
if (a[i][3] == x)
return 1;

return O;
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@ Ki€m tra tinh chat cia mang

< Yéu cau
= Cho trw&c ma tran a kich thwéc mxn. Ma trén a co
phai la ma trantoan cac so nguyén to hay khéng?
Y twéng
= Cach 1: Dérr] sb lwong s6 ngtb ctia ma tran. Néu sb
lwgng nay bang dung mxn thi ma tran toan ngto.
= Céch 2: Dém s0 lugng s6 khong phai ngtd clia ma
tran. Néu so lwong nay bang 0 thi ma tran toan ngto.
= Céach 3: Tim xem cé phan t&r nao khéng phai sé ngtbd
khoéng. Néu co thi ma tran khéng toan s ngto.

NMLT - Mang hai chiéu o

@ Ham Kiém Tra (Céach 1)

int KiemTra Cl(int a[] [MAXC], int m, int n)
{
int i, j, dem = 0;
for (i=0; i<m; i++)
for (j=0; j<n; j++)
if (LaSNT(a[i][j]==1)
dem++;
if (dem == m*n)
return 1;
return 0;
}
- N
L
N4
Ry
99
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@ Ham Kiém Tra (Cach 2)

ﬁ‘int KiemTra C2(int a[] [MAXC], int m, int n)
{

int i, j, dem = 0;

for (i=0; i<m; i++)
for (3j=0; j<n; j++)
if (LaSNT(a[i][j]==0)
dem++;

if (dem == 0)
return 1;
return 0O;
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@ Ham Kiém Tra (Céach 2)

k‘int KiemTra C3(int a[][MAXC], int m, int n)
{

int i, j, dem = 0;

for (i=0; i<m; i++)
for (j=0; j<n; j++)
if (LaSNT(a[i][j]==0)
return 0O;

return 1;
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@ Tinh tong céc phan tur

< Yéu cau
= Cho trw&c ma tran a, kich thwéc mxn. Tinh t6ng cac
phan tl trén:
» Dong d, cbtc
» PBuwdng chéo chinh, dwdng chéo phu (ma tran vuéng)
* Ntra trén/dwéi dwdng chéo chinh (ma tran vuéng)
* Ntra trén/dwdi duwdng chéo phu (ma tran vuong)

Y twdng
= Duyét ma tran va cong don cac phan tir c6 toa do (dong,
c6t) théa yéu cau.

@

- N
-

.
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@ Ham tinh téng trén dong

int TongDong(int a[] [MAXC], int m, int n, int d)
{

int j, tong;

tong = 0;

for (3=0; j<n; j++) // Duyét céac cdt

tong = tong + a[d]l[j]:

return tong;

}
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@ Ham tinh téng trén cot

int TongCot(int a[] [MAXC], int m, int c)
{
int i, tong;
tong = 0;
for (i=0; i<m; i++) // Duyét céac dong
tong = tong + a[i][c];
return tong;
R
.
N 4
7 g
F o7 X
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@ Ham tinh téng dudng chéo chinh

int TongDCChinh (int a[] [MAXC], int n)
{

int i, tong;

tong = 0;

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

tong = tong + al[i][i];

return tong;

}

>
e 0
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@ Ham tinh tdng trén dudng chéo chinh

int TongTrenDCChinh (int a[] [MAXC], int n)
{

int i, j, tong;

tong = 0;

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

for (j=0; j<n; j++)
if (i < jJ)
tong = tong + al[i]l[]j]:

return tong;

}
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Ham tinh tong dudi dudng chéo chinh

int TongTrenDCChinh (int a[] [MAXC], int n)
{

int i, j, tong;

tong = 0;

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

for (j=0; j<n; j++)
if (i > 3)
tong = tong + a[il[]j];

return tong;

}
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@ Ham tinh téng trén dudng chéo phu

int TongDCPhu(int a[] [MAXC], int n)
{
int i, tong;
tong = 0;
for (i=0; i<n; i++)
tong = tong + a[i] [n-i-1];
return tong;
}
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@ Tim gia tri I6n nhat cua Ma Tran

< Yéu cau
= Chp trwdc ma tran a, kich thwéc mxn. Tim gia tri lon
nhat trong ma tran a (goi la max)
$Y twéng
= Gia st gia tri max hién tai 1a gia tri phan ti dau tién
a[‘O][O]
= Lan lwot kiém tra cac phan tir con lai dé cap nhat max.
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int TimMax (int a[] [MAXC], int m, int n)

{
int i, j, max;
max = a[0][0];
for (i=0; i<m; i++)
for (3=0; j<n; j++)
if (a[il[j] > max)
max = a[i][j];
return max;
}
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= ChU6I ky tw ké Trudng Dai hoc Khoa hoc Tu' nhién
) . Khoa Cong nghé théng tin
9 'Df) dél Chuf B6 mon Tin hoc cd s@

N N N \
< Vidu NHAP MON LAP TRINH
Pdng Binh Phuaong
char hoten[30]; dbphuong@fit.hcmuns.edu.vn
char ngaysinh[9];

CHUOI KY TU

«<*Khai niém
= Kiéu char chi chira dworc mét ky tw. Dé lwu

$r mm A AR IR A LT RN Fm et A AN AR A A




Trudng Dai hoc Khoa hoc
Khoa Cong nghé thong tir|
B6 mon Tin hoc cd sG

NHAP

@ Noidung

\
) |
Q) wow )
v
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@ Bai tap I_-]
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NMLT - Chubi ky ty i

(EE Khai niem

+»Khai niém
= Kiéu char chi ¢

$ro A AE A A

@ Khoito

< Khai tao nhw mang thong thuwédng
= Do dai cu thé

‘ ‘ R T I Y - 1 Y e — “vy s A~y N~ N 2 \ r “\' A7 2




& s

% St dung ham printf v&i dac ta “%s”

char monhoc[50] = “Tin hoc co so A”;
printf (“%$s”, monhoc) ; // Khéng xudng dong

% St dung ham puts

char monhoc[50] = “Tin hoc co so A”;
puts (monhoc) ; // Tu déng xudng dong
& printf (“%s\n”, monhoc) ;

NMLT - Chudi ky tu

@ Nhap chudi

% St dung ham scanf v&i dac ta “%s”
= Chi nhan cac ky tw tlr ban phim dén khi gap
ky tw khoang trang hoac ky ty xudng dong.
= Chudi nhan duoc khdng bao gom ky tuw
khoang trang va xudng dong.
char monhoc[50];
printf (“Nhap mot chuoi: “);

scanf (“%s”, monhoc) ;
printf (“Chuoi nhan duoc la: %s”, monhoc) ;

Nhap mot chuoi: Tin hoc co so A
Chuoi nhan duoc la: Tin_

NMLT - Chudi ky tu

@ Nhap chuoi

% St dung ham gets
= Nhan cac ky tw tir ban phim dén khi gap ky tw
xudng dong.
= Chudi nhan dworc 1a nhirng gi ngwdi ding
nhap (trtr ky tw xudng dong).
Aichar monhoc[50] ;
printf (“Nhap mot chuoi: “);

gets (monhoc) ;
printf (“Chuoi nhan duoc la: %s”, monhoc) ;

Nhap mot chuoi: Tin hoc co so A

Chuoi nhan duoc la: Tin hoc co so A _

NMLT - Chudi ky tu

@ Mot s6 ham thao tac trén chudi

s Thudc thw vién <string.h>
= strcpy
= strdup
= strlwr/strupr
= strrev
= strcmp/stricmp
= strcat
= strlen
= strstr

NMLT - Chudi ky tu'




whidycil Ul
thanh'a’,®

bia chi d

char s[] =
striwr(s);
puts(s);

sao chép chuoi

Sao chép chudi src sang chudi dest, dimg
khi ky tu két thac chudi \0’ vira dugc chép.
I dest phai dd 16n dé chira src

#Dia chi chubi dest

char s[1007;
s ="Tin hoc co so A"} // sai
strcpy(s, “Tin hoc co so A™); // ding

NMLT - Chudi ky tu
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@R Ham sao cf

K

crar *strepy/cic]

Sao chép
khi ky tu' K
I dest pha

bia chic

char s[100
s ="Tinh
strcpy(s, ™

Ham tao ban sao

Tao ban sao cua mét chudi s cho trude.
Ham sé& tu tao vung nhd da chira chudi s.

#Thanh cong: Dia chi chudi két qua
#That bai: null

char *s;

s = strdup("Tin hoc co so A");
=
-n.

NMLT - Chudi ky tu
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QDU odlil Tic

hoa thudn

< 0néu.
== 0 nél
>0 néu s

char s1[] =
char s2[] =
int kq = st

Ham dao ngudc chuoi

&~

-

Dao ngugc thir tw cac ky tu trong chudi (trir
ky tu két thac chudi)

#Dia chi chudi két qua

char s[] = “Tin hoc co so Alll";
strrev(s);

puts(s); // WA os oc coh niT

NMLT - Chudi ky tu*
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@R Ham dao

K

O
o

Dao ngugd
ky tu két t

bia chic

char s[] =
strrev(s);

puts(s);

Ham so sanh hai chudi

; So sanh hai chudi s1 va s2 (phan biét hoa
thudng)

P\
|TF§ \llé/ #==0ndusl ==s2
Q char s2[] = “hoc tin co so A!ll";

#<0néusl<s2
#>0néusl>s2
char s1[] = “tin hoc co so Alll";

int kq = strcmp(sl, s2); // =>kq > 0

NMLT - Chudi ky tu

v

@ Ham so sér

(/ e strlemp/const

‘ Cm Ll kd

néi hai chudi

(char *: -, const char *-r




= 104, 1l0d, UllOc

= strtok
<Bai 2: Viét ham u

ky tw sang ky tw
< Bai 3: Viét ham I

ky tw sang ky tu
< Bai 4: Viét ham Tinh d6 dai chudi s

déu tién cua m6i size.t thay cho unsigned (trong

<stddef.h>) dung dé€ do cac dai lugng
khéng dau.

char s[] = "“Tin hoc co so A!!l";
int len = strlen(s); /] => 18
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NMLT - Chudi ky t
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o
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< Bai 1: Xem thém mét s6 ham khac nhu v
= atoi, atol, atof : déi chudi thanh sb i
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@ Ham tinh

K

size_o* str

Tinh d0 dg
size_.t t
<stddef.h;
khong dau

Do dai cf

char s[] =
intlen = s

char* const char *- 1, const char *- = -

Tim vi tri xudt hién dau tién cda s2 trong s1

#Thanh cbéng: tra vé con tré dén vi tri xuat
hién dau tién cla s2 trong s1.

#That bai: tra vé null

char s1[] = “Tin hoc co so A!ll”;

char s2[] = “hoc”;

if (strstr(s1, s2) != null)
printf("Tim thay!™);

NMLT - Chudi ky tu
]

&8 Baitap

«*Bai 1: Xem thém

= atoi, atol, atof

LY 1 N |

< Bai 5: Viét ham standard(char s[]) bd toan bo
khoang trang dau chudi, cudi chudi va gitra 2 tir == -

tronda s chi con 1 khoana trina




Trudng Dai hoc Khoa hoc Ty nhién
Khoa C6ng nghé thong tin
{q B& mon Tin hoc ca s&

NHAP MON LAP TRINH

bang Binh Phugng
dbphuong@fit.hcmuns.edu.vn

CAU TRUC

@ Noidng

o> Khai niém kiéu cau tr
e> Khai bao & truy xuat
o> Kiéu dir liéu ho
o> Bai tap

i

;
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NMLT - Cutrdc

*"@K%W

@ patvande

s Théng tin 1 SV

= MSSV : kiéu chubi

= Tén SV : kiéu chudi

= NTNS : kiéu chubi

- Phai : ky tu

= Diém Toan, Ly, Hoa : sb thuc
< Yéu cau

= Lwu théng tin n SV?

= Tuyén théng tin n SV vao ham?

@%%

NMLT - Céu tric

@ patvande

% Khai bao cac bién dé lwu triv 1 SV
= char mssv[7]; // “0012078”
= char hoten[30]; // “Nguyen Van A”
= char ntns[8];// “29/12/82”
= char phai; Iy < Nam, ‘n’ & N
= float toan, ly, hoa; // 8.5 9.0 10.0
% Truyén théng tin 1 SV cho ham
= void xuat(char mssv[], char hoten[], char ntns][],
char phai, float toan, float ly, float hoa); =

NMLT - Cau tric




@ patvande

+*Nhan xét
= D3t tén bién kho khan va khé quan ly
= Truyén tham s cho ham qua nhiéu
= Tim kiém, sdp xép, sao chép,... khé khan
= Tén nhiéu bd nhé
Y twdng
= Gom n’hCPng thong tin clia czl)ng 1 SV thanh
mot kieéu dir liéu moéi => Kiéu struct

NMLT - Céu tric

@ Khai bao ki€u ciu trdc

+ Cu phap
struct <tén kiéu cdu trac>

{
<kiéu dit liéu> <tén thanh phén 1>;

<kiéu dir 1liéu> <tén thanh phadn n>;
};

(

s Vidu
ﬁ‘struct DIEM
{
int x;
it v
_}; E%%ﬁ

NMLT - Céu tric

@ Khai bao bién cau truc

+ Cu phap twdng minh
struct <tén kiéu clu truc>

{
<kiéu dir 1iéu> <tén thanh phin 1>;

<kiéu dir 1liéu> <tén thanh phin n>;
} <tén bién 1>, <tén bién 2>;
Vidu

struct DIEM
{

(

0’0

]

int x;
int y;
} dieml, diem2;

NMLT - Céu tric

@ Khai bao bién cau truc

< Cu phap khéng twdng minh
struct <tén kiéu clu truc>

{
<kiéu dit liéu> <tén thanh phén 1>;

<kiéu dit 1iéu> <tén thanh phin n>;
};
struct <tén kiéu clu trac> <tén bién>;
Vidu
struct DIEM
{

(

0‘0

]

int x;

int y; ;N

. y s |
}; ) N 4
| struct DIEM dieml, diem2;// C++ cé thé bé struct
NMLT - Cau trdc %9 t\«?ﬂé




@ SU dung typedef

J/
0‘0

(

0’0

]

CU phap
typedef struct

{
<kiéu dir 1iéu> <tén thanh phin 1>;

<kiéu dir 1iéu> <tén thanh phin n>;
} <tén kiéu clu trac>;
<tén kiéu clu truc> <tén bién>;

Vidu

typedef struct
{
int x;
int y;
} DIEM;
etruct DIEM dieml, diem?2;

NMLT - Céu tric

@ Khdi tao cho

bién cau truc

+»» Cu phap twdng minh
struct <tén kiéu cdu trac>

{

(

‘0

Vidu
struct DIEM
{

L)

]

int x;
int y;

} dieml = {2912, 1706}, diem2;

<kiéu dit 1iéu> <tén thanh phin 1>;

<kiéu dir 1liéu> <tén thanh phadn n>;
} <tén bién> = {<giad tri 1>,..,<gid tri n>};

NMLT - Céu tric

@ Truy xudt dit liéu kiéu cdu tric

% Dac diém

I

= Khong thé truy xuét truec tiép

= Thong qua toan t&r thanh phan cau trdc . hay
con goi la toan tr cham (dot operation)

<tén bién cdu tric>.<tén thanh phin>

Vidu
struct DIEM
{
int x;
int y; y
} dieml; xﬁgiw
printf(“x = %d, y = %d”, dieml.x, dieml.y); L N

NMLT - CAu trde

.

@ Gan di liéu kiéu ciu truc

“C0 2 cach

<bién cdu truc dich>.<tén thanh phén>
Vidu

struct DIEM
{

[

0’0

]

int x, y;

} dieml = {2912, 1706}, diem2;

diem2

= dieml;
diem2.x = dieml.x;
diem2.y = dieml.y * 2;

<bién ciu trac dich> = <bién clu tric ngudn>;

<gia tri>;

NMLT - Cau tric




@ Cau trdc phuc tap

“+Thanh phan cua cau truc la cau trdc khac
] struct DIEM
{
int x;
int y;
}i

struct HINHCHUNHAT

{
struct DIEM traitren;
struct DIEM phaiduoi;

} henl;
hcnl.traitren.x = 2912;
hcenl. traitren.y = 1706;

NMLT - Céu tric

@ Cau trdc phuc tap

< Thanh phan cta céu truc 1a mang
struct SINHVIEN

{
char hoten[30];

float toan, ly, hoa;
} svl;

strcpy(svl.hoten, “Nguyen Van A”);
svl.toan = 10;

svl.ly = 6.5;

svl.hoa = 9;
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NMLT - Céu tric

@ Cau truc phuc tap

< Céu truc dé quy (tw tro)
struct PERSON

{
char hoten[30];
struct PERSON *father, *mother;

};

struct NODE
{

int value;
struct NODE *pNext;

};

NMLT - Céu tric

@ Cau truc phuc tap

< Thanh phan cla c4u tric cé kich thwéce theo bit
struct bit fields
{

int bit 0 : 1;

int bit 1 to 4 : 4;

int bit 5 : 1;

int bit_6_to_15 : 10;

};

1514131211109 8 7 6 5 4 3 2 1 0

&
¢
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int O,
int c;

}i

struct B {
int b;
double
int c;

};

struct C {
int b;
int c;
double

@ Kich thubc cuastruct

seVidu
struct A
{
int a;
double b;
};
sizeof (A) = ?7??
struct Bl ﬁrstruct B2
{ {
int a; int a;
int b; double c;
double c; int b; &
Y Y ;g =
_ sizeof (Bl) = ?2?? | sizeof (B2) = ??? - Pain
NMLT - Cau tric §§ §§§

@ ~ #pragma pack

Vi du: khéng c6 #pragma pack (1)
double a; lalalalalalalalal




@ @ ~ Chi thi #pragma pack

< Viduy % Chi thi #pragma pack (n)
Ttru"t A "n=1,2, 4,8, 16 (byte)
int a; = Bién I&n nhat cla cac thanh phan trong struct
,, domplen - BC n mic dinh 1a 1
sizeof (A) = ?°?°? * VC++nmacdinhla 8
N struct Bl * Project settings - Compile Option C/C++ - Code
( Generation - Structure Alignment
int a; = Canh bién cho 1 cau truc
;gublé o #pragma pack (push, 1)
} ! struct MYSTRUCT { .. }; ‘
s:f.zeof (Bl) = 222 #pragma pack (pop) L

SR

§

NMLT - Céu triic

@ #pragma p @ Cac luu y vé cau truc

Vi du: khéng c6 seLuwuy
HStru"tdA k{>1 . = Kiéu cau truc dwoc dinh nghta dé lam khudn
.O? N e a; AarmA ~AR RIAA AR e Fum Lihal WA~ AR oy




= odl Uldallll Plile
dau (nam chor
“Khai bao

union <tén kiéu w

{

<kiéu dir lid

<kiéu dir 1lid

@ Mang cAutric

< Mang cau triuc
= Twong tw nhw mang véi kiéu div liéu co s&
(char, int, float, ...)

struct DIEM
{

int x;
int y;
}:

DIEM mangl[20];
DIEM mang2[10] = {{3, 2}, {4, 4}, {2, 7}}:

NMLT - Céu trlic

@\' ! Hgp nhat - union

«*Khai niém
= Puroc khai bao va sir dung nhw cau tric

P~ F 41 N1 A~ I T o e B



&8 Mang cau t

< Mang cau tric
= Twong tw nhw

(char, int, float

struct DIEM
{
int x;
int y;
};

DIEM mangl[20];
DIEM mang2[10] =

@ Truyén cau trdc cho ham

< Truyén cAu tric cho ham
= Gibng nhw truyén kiéu dir liéu co s&
« Tham trj (khéng thay déi sau khi két thic ham)
« Tham chiéu
« Con tré
= Vidu

struct DIEM {
int x, y;

Y

void xuatl (int x, int y) { .. };

void xuat2 (DIEM diem) { .. }; P

void xuat3(DIEM &diem) { .. }; N
Vo

void xuatd (DIEM *diem) { .. }; d 35}
= NMLT - Cdu tric i [

&8 Hop nhat -

“+Khai niém
= Puwoc khai bac

Y
PN O 41N 1l N

@ So sanh struct va union

*Vidu
struct MYSTRUCT

union MYUNION
{

{




& view

¢ struct trong union
union date_tag

{
char full date[9];
struct part_date_ tag
{
char month[2];
char break_valuel;
char day[2];
char break_value2;
char year[2];
};
} date = {“29/12/82"};

NMLT - Céu tric

G view

+**union trong struct
struct generic_tag

{
char type;
union share_ tag
{
char c;
int i;
float f£;

NMLT - Céu tric

@ Bai tap v& ciu tric

1. Phan sb
= Khai bao kiéu d¥ liéu phan sé (PHANSO)
= Nhap/Xuét phan sb
= Rat gon phan sb
= Tinh tbng, hiéu, tich, thwong hai phan sb
= Kiém tra phan sb téi gian
= Quy dbng hai phan sb
= Kiém tra phan sé am hay dwong
= So sanh hai phan sb

NMLT - Céu tric

| @EE Bai tap V& ciu tric

2. Pon thic
= Khai bao kiéu di¥ liéu don thirc (DONTHUC)
= Nhap/Xuét don thirc
= Tinh tich, thwong hai don thuee
= Tinh dao ham c4p 1 cta don thirc
= Tinh gia tri don thire tai x = X,

NMLT - Cau tric




@ Bai tap vé cau truc

3. Dathuc
= Khai bao kiéu di¥ lieu da thirc (DATHUC)
= Nhap/Xuét da thirc
= Tinh téng, hiéu, tich, thwong hai don thirc
= Tinh dao ham cép 1 cda don thire
= Tinh dao ham cép k cla don thirc
= Tinh gia tri don thire tai x = X,

1
4
i 2

NMLT - Céu tric =

@ Bai tap vé cau truc

4. Piém trong méat phang Oxy
- Khai bao kidu d@ lidu diém (DIEM)
= Nhap/Xuét toa do diém
= Tinh khodng cach gitra hai diém
= Tim diém dbi xtirng qua gbc toa dd/truc Ox/Qy
= Kiém tra diém thudc phan tw nao?
5. Tam giac
= Khai bao kidu d lidu tam giac (TAMGIAC)
= Nhap/Xuéat tam giac {
= Tinh chu vi, dién tich tam giac

NMLT - Céu tric .

@ Bai tap v& ciu tric

6. Ngay
= Khai béo kiéu di¥ liéu ngay (NGAY)
= Nhap/Xuat ngay (ngay, thang, nam)
= Kiém tra ndm nhuan
= Tinh sb thr tw ngay trong nam
= Tinh sb thir tw ngay ké tir ngay 1/1/1
= Tim ngay trwdc do, sau do k ngay
= Tinh khoang cach gilra hai ngay
= So sanh hai ngay

NMLT - Céu tric A 4

@ Bai tap vé mang cau truc

7. Mang phan sb
= Nhap/Xuét n phan sbé
= Rat gon moi phan sb
= Pém sb lwong phan sd am/dwong trong mang
= Tim phan sé dwong dau tién trong mang
= Tim phan sé nhd nhat/lén nhat trong mang
= Sap xép mang tang dan/gidm dan

-
-

NMLT - Céu trdc \




¢ Bai tap vé mang ciu tric

8. Mang diém
= Nhap/Xuét n diém
= Dém sb lwvong diém cé hoanh dd duwong
= Dém sb lwong diém khong trung véi cac diém
khac trong mang
= Tim diém cé hoanh do6 1&n nhat/nhd nhat
= Tim diém gan gbc toa dd nhat

NMLT - Céu tric




= RAM dung dé
cac lénh chuwo
= M6i 6 nh& ¢6 ¢
dwoc danh sb

= Vidu
* RAM 512MB «
* RAM 2GB du

Trudng Dai hoc Khoa hoc Ty nhién
Khoa Cong nghé thong tin
B6 mon Tin hoc cd s@

NHAP MON LAP TREI:JH

CON TRO (CO BAN)

+B6 nhé may tinh

= B6 nhéd RAM chira rat nhiéu 6 nhé, méi 6 nhe
~A Licnlh thivAes 1 hhwiia



Trudng Pai hoc Khoa hoc
Khoa Cong nghé thong tir|
B6 mon Tin hoc cd sG

NHAP

G Noidung

0} Khai niém va cich sie !
) o

A L -
€>¢“mme@i.|||

v

Con tré va cau tric !]
———

e

NMLT - Con tr¢ ¢d ban

EF Kién tric m

+Bb& nh& may tinh
= B nhé RAM ¢

~A Licrkh thi v A~

@ Khai bao bién trong C

< Quy trinh x( ly cla trinh bién dich
= Danh riégng mét vung nhé véi dia chi duy nhat

> .
AA Lot hiAn AA




tJ<tén kiéu con tro
Vidu
typedef int *pint
int *pl;
pint p2, p3;
s Lwu y khi khai bg
= Giam bbi rdi ki
= Nhung dé& nha

@ Khai niém con trd

«»Khai niém
= Dja chi cla bién la mét con sé.
= Ta c6 thé tao bién khac dé Iy dia chi clia
bién nay = Con tro.

v I
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34120000 | 08000000 | | ..
1 ) -
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NMLT - Con tré cd ban

e,

\ aEEEESs

l@ Khai bao con tro

% S dung tir khda typedef R

typedef <kiéu dit liéu> *<tén kiéu con tré>;




EE Khai niém ¢

+»Khai niém
= Dja chi cla bié

= Ta co thé tao t
bién nay = C¢

-4
aaaaaa

< Khai bao
= Gibng nhw moi bién khac, bién con trd mubn:::::
st dung ciling can phai dwoc khai bao

EEEERD
LR N

mEamEn

<kiédu dit 1liéu> *<tén bién con tré>; = aiuees
~— EEREESS
- EEEEE
ZVidu e
char *chl, *ch2;,  sssuss

int *pl, p2; i
= ch1 va ch2 la bién con tré, tré t&i vung nhé - <«
ki€u char (1 byte).

= plla bién con trd, trd téi vung nh& kiéu int (&;-“-
bytes) con p2 1a bién kiéu int binh thwongs v iii

.-‘l‘lﬂll

NMLT - Con trd cd bén u ".' Ly
-. N

&8 Khai bao cc

% St dung tir khoa
thpedef <kiéu dw

------

uuuuuu

< Khai niém e
= Con tré NULL la con tré khéng tré va dau c&.

uuuuuu
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@ Khai tao ki€éu con tro

+ Khdi tao
= Khi m&i khai bao, bién con tré dwoc dat & dia
chi nao do (khéng biét trwde).
=>» chra gia tri khéng xac dinh
= trd dén ving nhé khéng biét trudec.
= P4t dia chi clia bién vao con trdé (toan t&r &)
[}<tén bién con tré> = &<tén bién>;
*Vidu
int a, b,
int *pa = &a, *pb;

pb = &b;

NMLT - Con tré cd ban

@ SU dung con tro

% Truy xuét dén 6 nhé ma con tré tré dén

= Con trd chira mét sb6 nguyén chi dia chi.

= Ving nh& ma né tré dén, st dung toan to *
<+ Vidu

int a = 5, *pa = &a;

printf (“$d\n”, pa); // Gia tri bién pa

printf (“%$d\n”, *pa); // Gia tri vung nhé pa tré dén
printf (“%d\n”, &pa); // Pia chi bién pa

v I

OA OB OC OD OE OF 10 11 12 13 14 15 16 17

————————————\
%‘%%
._loso00000 [osoooood .. o
,@@%
£ ey
%@@?

a pa NMLT - Con tré cd ban

@ Kich thudc cla con tro

«Kich thwdc clia con tro

char *pl;
int *p2;
float *p3;
double *p4;

= Con tré chi lwu dia chi nén kich thwédc ctia moi
con tré la nhw nhau:
* Mbi trvrng MD-DOS (16 bit): 2 bytes
* Méi trwong Windows (32 bit): 4 bytes

>
W

| =1
=~ 1

NMLT - Con tr¢ cd ban

@ Cac cach truyén doi s6

< Truyén gia tri (tham tri)

#include <stdio.h>
void hoanvi (int x, int y);
void main()
{

int a = 5; b = 6;

hoanvi (a, b);

printf(“a = %d, b = %d”, a, b);
}
void hoanvi (int x, int y)
{

int £ = %: % = v U = ¢
}

NMLT - Con tr6 cd ban




| hoanvi | int *x @ Truy@n gid tri (tham tri)

int x inty

0A S8 Oc OD OEc‘ Eéﬂﬁﬁ ..
... |05/00/00/00] ..|_|0s00j00joooeloojoooo] | | | ..
inta=5 intt —

_ — | intt=x;

[hoanvi Lintx || inty | x=y;

| Ly=¢

N—

08 05 0c 00 0E OF 10 112 13 14 15 16 17
~ los000000/06/00000000] | | | | ..
i * '

inta=5 intb=6 Ml 13

NMLT - Con trd cd ban i

int *x int *y

18 19 1A 1B 1C 1D 1E 1F 20 21 22 23 24 25

.. loBloooojooloFloojoojoo] | | | |




G ‘@R Cac cach truyén ddi 53

int x in

° PN . > >
18 1‘% A 1B 1C u:Truyen dia chi (con tro)

m ( #include <stdio.h>
.

void hoanvi (int *x, int *y);

void main ()

N {
[hoanw int x int a = 2912; b = 1706;

hoanvi (&a, &b) ;

printf(“a = %d, b = %d4”, a, b);
| }
OA 0B 0OC 0D OE

void hoanvi (int *x, int *y)

0500 00 00|( { _
int t = *x; *x = *y; *y = t; pan, SEE
} | P
inta=5 intl a WMLT - Controegben L)
@ Truyén dia @ ( Cac cach truyén ddi s6
int *x ini

o X . X
8 % 1A 1B 1C < Truyén tham chiéu (C++)
#include <stdio.h>

0B/00/00/00

=




sorer rmarlg dife
= khéng thé t
= array la dia ch
=>array == &a

0OA 0B 0C 0D OEft

S

array

c Truyén tham chiéu (C++)

Intt_x, ......
\\(hoanvi[int.&xllint&yl X=Y,; e
0A 0|B OC OD OE OF 10 11 12 13 14 15 16 17 e

- 10500000006000000 | | | | . i
T 1 & {{ :
int b =6 NMLT—chtrécubé::.! "!::

inta=>5

P

2 )

@ﬂ::ﬂ
2

__A

<Mang motchigw e .

Hint array[3]; :-:-:.

NS
L . e S 'Y Y. A



@ Truyén thai

[hoanvi int &x
0A 0; 0C 0D OE

05000000

~

inta=5 intl

et 4 e
S Mot sé luu y :E:E
= Con trd la khai niém quan trong va khé nhat: -

trong C. Mwrc dé thanh thao C duwgc danh giéﬁ
qua murc do sir dung con trd.
= Nam rd quy tac sau, vi du int a, *pa = &a;
« *pa va a déu chi ndi dung cla bién a.
« pa va &a déu chi dia chi clia bién a.
= Khéng nén st dung con tré khi chwa duec
~ khai tao. Két qua sé khong ludng trudc
U ingiperc. *pa = 1904;

BN NN NN NN NN EEE ol
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=

=
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0

o

a

o M

&
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&8 Con trova,

< Mang mét chiéu
[Jint array|[3];

L . O e |

\

@ Con tro va mang moét chiéu

< Con tré dén mang mot chiéu

int array[3], *parray;




@ Phép toan sb6 hoc trén con tré

s Phép cbng (tang)
= +n & +n * sizeof(<kiéu dir liéu>)
= C6 thé str dung toan tlr gop += hodc ++

p = array
+2

+1
OA 0B 0OC OD OE OF 10 11 12 13 14 15 16 17

int array[3]; NMLT - Contrbcibin (8

@ Phép toan s6 hoc trén con trod

s Phép trr (giam)
= —n < —n * sizeof(<kiéu dir liéu>)
= Cé thé str dung toan tlr gép —= hoac — —

p = &array[2]

OA OB 0OC OD OE OF 10 11 12 13 14 15 16 17

int arraY[3]; NMLT - Con tré ¢ ban .

@ Phép toan s6 hoc trén con tré

“Phép toan tinh khoang cach gitra 2 con tré
= <kiéu di¥ liéu> *p1, *p2;
= p1 — p2 cho ta khoang céach (theo sb phan ti)

gitra hai con tré (cung kiéu)
pl = array p2 = &array[2]

pl - p2= (0B - 13)/sizeof(int) = -2

'

lpz - p1= (13 - 0B)/sizeof(int) = +2l

OA OB 0C OD OE OF 10 11 12 13 14 15 16 17
S {§
T .

b
int arraY[3]; NMLT - Con tré cd ban §

@ Phép toan s6 hoc trén con trod

s+ Cac phép toan khac
= Phép so sanh: So sanh dia chi gilra hai con
tré (tht tw 6 nho)

° > >=

o < <=

= Khéng thé thuc hién cac phép toan: * / %

NMLT - Con tré cg ban




int a[l10], !
pa = a;

for (int i :
print:
print:
print:
print:
print:
print:
}
D a[i] ® *(a + i

@ Con tro va mang mot chiéu

Truy xuat dén phan t thir n clia mang (khong
st dung bién mang)

= array[n] == p[n] == *(p + n)

*(p +2)

OA 0B OC 0D OE OF 10 11 12 13 14 15 16 17
_E Lp_il_ﬁrﬁ_jj-j

H
int arraY[3], NMLT - Con trd co ban lg

PO i & i
« T

3
e Lt

@ Con trd va mang mot chiéu

Vi du xuat mang
void main ()

{




(&8 Con trova,

< Truy xuat dén ph
str dung bién ma
= array[n] == p[n

*(p +2)

OA 0B 0C 0D OE

int array[3];

@ Con tro va mang mot chiéu

< Vi du nhap mang

void main ()
{
int a[l10], n = 10, *pa;
pa = a; // hodc pa = &al[0];
for (int i = 0; i<n; i++)
scanf (“%d”, &al[il):;
scanf (“%d”, &pl[il);
scanf (“%d”, a + 1i);
scanf (“%d”, p + i) ;
scanf (“%d”, a++);
scanf (“sd”, p++); &
} - ._L
D sali] & (a + i) ©® (p + i) © spli] P
NMLT - Con tr6 co ban ] ;l;

(&& Con trova,

< Vi du xuét mang
Hvoid main ()
{

@ Truyén mang 1 chiéu cho ham

& Cha y!
= Mang mét chiéu truyén cho ham la dia chi cta

S <
A AR bR A s i L Ay AT A Mane




@ Con tré va mang mot chiéu

s Vidu
void xuat(int a[l1l0], int n)
{
for (int i = 0; i<n; i++)
printf (“%d”, *(a++)); // OK

}
void main()
{

int a[l0], n = 10;

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

printf (“%d”, *(a++)); // Léi -

} {
9 péi sb mang truydn cho ham khéng phai hing
con tré. NMLT - Con tré cd ban % i g« f

@ Con tré va mang mot chiéu

selLuwuy

= Khéng thwe hién cac phép toan nhan, chia,
ldy phan duw.

= Tang/giam con tré n don vi c6 nghia la
tang/gidm gia tri clia n6 n*sizeof(<kiéu dir liéu
ma né tré dén>)

= Khéng thé tang/giam bién mang. Hay gan moét
con trd dén dia chi dau clia mang va
tang/giam no.

= Dbi s6 mang modt chidu truyén cho ham 13 dia

Ve

chi phan tlr dau tién ctia mang. /

NMLT - Con tré cd ban CEa

(@ Controcautric

< Truy xuét bang 2 cach

<tén bién con tré clu truc>-><tén thanh phin>
(*<tén bién con trdé clu trac>) .<tén thanh phin>

s Vidu
| struct PHANSO
{
int tu, mau;
};
PHANSO psl, *ps2 = &pl; // ps2 la con trd

psl.tu = 1; psl.mau = 2;
ps2->tu = 1; ps2->mau = 2;
_'(*ps2).tu =1; (*ps2).mau = 2;

P e,
s

NMLT - Con tr¢ cd ban

(@ Controcautric

< Gan hai ciu truc

struct PHANSO
{

int tu, mau;
}i
PHANSO psl, *ps2;

psl.tu = 1; psl.mau = 2; // psl = 1/2

ps2 = &psl;
ps2->tu = 3; ps2->mau = 4; // psl

3/4

NMLT - Con tr6 cd ban L




|G Bai tap ly thuyét

“Bai 1: Cho doan chwong trinh sau:
float pay;
float *ptr_pay;
pay=2313.54;
ptr_pay = &pay;
< Hay cho biét gia tri cha:

a. pay
b. *ptr_pay

c."pay
d- &pay Tin hoc cd s@ 2 - Bang Binh Phucng H : as *

| @E Bai tap ly thuyét

< Bai 2: Tim I0i
#include<stdio.h>
#include<conio.h>

void main()

{

int *x, y = 2;

*x:y;
*x += y++;

printf ("%$d %d",*x,y);
getch() ;

—~
=

, ¥

i

Tin hoc ¢d s@ 2 - Bang Binh Phuong

@ Bai tap ly thuyét

% Bai1: Toér] t&r ndo dung dé xac dinh dia chi
clla mot bién?

Bai 2: Ton tir nao ding dé xac dinh gia tri cla
bien do con tré tré den?

Bai 3: Phép |4y gia tri gian tiép la gi?

Bai 4: Cac phan t&r trong mang duoc sap xép
trong bé nhé& nhw thé nao?

< Bai 5: Cho mang mét chiéu data. Trinh bay 2
cach lay dia chi phan t&r dau tién ctia mang
nay.

D)

R/
0’0

R/
0‘0

R/
0‘0

Tin hoc cd s@ 2 - Bang Binh Phudng

| @E Bai tap ly thuyét

< Bai 6: Néu ta truyén cho ham déi sé la mang
mét chiéu. Trinh bay hai cach nhan biét phan
t& cudi cia mang?

< Bai 7: Trinh bay 6 phép toan cé thé thuyc hién
trén con tré?

< Bai 8: Cho con tré p1 trd dén phan ti th&r 3 con
con trd p2 tré dén phan t&r thir 4 ca mang int.

p2—-pl1="
< Bai 9: Gidng nhw cau trén nhung ddi véi mang
float? K |

Tin hoc ¢d s6 2 - Déng Binh Phudng S




& Baitp

% Bai 10: Trinh bay khai bao con tré pchar tré
dén kiéu char.

% Bai 11: Cho bién cost kiéu int. Khai b4o va khdi
tao con trd pcost trd dén bién nay.

< Bai 12: Gan gia tri 100 cho bién cost st¥ dung
hai cach trwc tiép va gian tiép.

< Bai 13: In gia tri cia con trd va gia tri clia bién
ma no tro toi.

< Bai 14: S dung con trd dé |am lai cac bai tap -
vé mang mot chiéu. i

L % .

Tin hoc cd s@ 2 - Bang Binh Phucng

| @E Bai tap ly thuyét

+»Bai 15: Cho doan chwong trinh sau:
int *pint;
float a;
char c;
double *pd;

Hay chon phat biéu sai ci phap:

a. a = *pint;
b. c = *pd;
c. *pint = *pd; K
d. pd = a; / .

Tin hoc ¢d s6 2 - Béng Binh Phuang | "

@ Bai tap thuc hanh

< Bai 16: Viét chuwong trinh nhap s6 nguyén
dwong n gom k chir s6 (0 <k =5) , sap xép cac
chir sO cua n theo th ty tang dan.
Vi du:
= Nhap n = 1536
= Két qua sau khi sap xép: 1356.

D
‘.
.

Tin hoc cd s@ 2 - Bang Binh Phudng




B6 mon Tin hoc cd sG

N N N \
NHAP MON LAP TRINH
bang Binh Phugng
dbphuong@fit.hcmuns.edu.vn

Trudng Dai hoc Khoa hoc Ty nhién
Khoa Cong nghé thong tin
(D

QUAN LY BO NHO'

@ Noidng

0> Chuyén déi kiéu (ép
e> CAu tric CT C trong
o> Cap phat b nh
o> Cac thao tac trén khéi nhé

1

)

L

NMLT - Quan Iy b nhg
<

@ Nhu cdu chuyén déi kiéu

< Moi dbi twong div liéu trong C déu cdé kiéu xac
dinh
= Bién c6 kiéu char, int, float, double, ...
= Con trd tré dén kiéu char, int, float, double, ...

<X ly thé nao khi gap mét biéu thirc véi nhiéu
kieéu khac nhau?
= C tw dong chuyén dbi kiéu (ép kiéu).
= Nguoi st dung tw chuyén dbi kiéu.

NMLT - Quan ly bd nhé

@ Chuyén ddi kiéu tu dong

<% Sw tang cap (kiéu di¥ liéu) trong biéu thirc
= Cac thanh phan cung kiéu
« Két qua 1a kiéu chung
* Vidu: int/int = int, float / float = float
= Cac thanh phan khac kiéu
« Két qua 1a kiéu bao quat nhat
* char <int < long < float < double
* Vidu: int/ float = float / float, ...
« Lwu y, chi chuyé&n dbi tam thdi (noi bo).

NMLT - Quan ly bd nhé




= Ddl DUOC plidl
nho lwu triv =
dwoc kich thuw:

<% Cép phat déng (c
= Can bao nhiéu
= C6 thé giai phe
= Sr dung vung

nhé ao virtual

EmEEE®
LB

l@' Chuyén ddi kiéu tu ddng

- e .
EmEENEN

n
a
u
&
2

< Phép gan <BT vé trai> = <BT vé phai>; ::f:j:
= BT & vé phai luén duo’c tang cap (hay gla et
cép) tam thoi cho giéng kiéu véi BT & vé trau m

int i: z:::::
float £ = 1.23;

O
an
L
.
|

EEEEsEN

£; // P £ tam thoi thanh int

PR ERR

i, // 9 i ta.m thdi thanh float EEEEEN

AN ENER

= Cé thé lam mét tlnh chinh xac cta sb nguyén; .. :

khi chuyen sang s6 thyc = han ché! n'n'a’n’s

int i = 3; Ry

float £; ,.:’q_ i

£f=1i; // P £ = 2.999995 e e
o

i
£

\ pEmmEns

< Cép phéat finh (static memory allocation)
= Khai bao bién, clu tric, mang,

, 3 -
™ 9 1 ~ oy ey K4 VD o " A o~ 1 '}



@ Chuyén déi

“*Phép gan <BT vé

int i;
float £ = 1.23;

i
£
u

int i = 3;
float £;

£

BT & vé phai
cép) tam thoi ¢

£; // 2>
i; // 2>
C6 thé lam m3
khi chuyén sar

VAL 4

= i;

<Y nghia
= Cha déng chuyén dbi kiéu (tam th&i) nham

tranh nhirng két qua sai lam. et

< Cu phap e
(<kiéu chuyén déi>)<biéu thie> E

< Vidu S
int x1 = 1, x2 = 2;
float f1 = x1 / x2; // = £1 = 0.0
float £2 = (float)xl / x2; // P £2 = 0.5 g e
float £3 = (float) (x1 / x2); // = £3 =0.0  [Z5il!
oo

wnun gy =

NMLT - Quén Wbt’jngd— : geg: :

@ Cdp phat bi

< Cép phat tinh (st

Khai bao bién,

s
™ Y¢( 1 ~ 1 D2

@ Cau tric mot CT C trong bo nhé

< Toan bd tap tin chwong trinh sé dwoc nap va
bd nhé tai ving nhé con tréng, gém 4 phan:

N TR S \

v AA:

S S .

o.,.:Z:




wap pPliat

HEAP, moi

Con trd
NULL né

int *p = (i
if (p ==
pr

Cap phat b6 nhd dong

% Thudc thw vién <stdlib.h> hoac <alloc.h>
* malloc
= calloc
* realloc
= free

s Trong C++
" new
* delete .

NMLT - Quan Iy bd nhd
------




@O Cap phat b

+»» Thudc thw vién <
= malloc
= calloc
= realloc
= free

s Trong C++
= new
= delete

Cap phat bo nhd dong

Cdp phat trong HEAP mét ving nhd -i:¢
(bytes)

size_.t thay cho unsigned (trong
<stddef.h>)

+ Con tr6é dén ving nhé mdi dugc cdp phat
# NULL néu khéng du b6 nhé

int *p = (int *)malloc(10*sizeof(int));
if (p == NULL)
printf("Khéng du bd nhé! @");

NMLT - Quén Iy b nhd

of
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o

W

@& Cap phat b
(/ vele »calloe

‘ ~y kL .

~
]

Cap phat bo nhé dong

~ (void * o0, size_t -

Cap phat lai viing nh& cé kich thudc <17« do |

kLl AN Lt a e D LICAD
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<pointer_t
phat bang

Khong c¢

int *a = n¢
delete a;

int *p = n¢
delete [1p;

Cap phat bo nhé dong

Gidi phdng ving nhd do pir tré dén, dugc
cap bdi cac ham malloc(), calloc(), realloc().
NEu ptr la NULL thi khéng lam gi ca.

#Khong cé

int *p = (int *)malloc(10*sizeof(int));
free(p);

NMLT - Quén ly b& nhd
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Giai phong vung nhd trong HEAP do“




@ Cap phat b

K

vola =

Giai phong
cap bdi ca
Néu ptr la

Khong cd

int *p = (i
free(p);

@’? Cap phat bo nhé dong

Cdp phat viang nhd c¢6 kich thudc
sizeof (< clatatype=)*-ize trong HEAP

—_ .= % Con tro dé&n viing nhé méi dugc cdp phat
@/ @ NULL néu khdng du bd nhé

’ int *al = (int *)malloc(sizeof(int));

‘ int *a2 = new int;
S int *p1 = (int *)malloc(10*sizeof(int));

int *p2 = new int[10];

"“. EE NN NN NN NN NN NN NN NN
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S
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NMLT - Quan ly bd nhd

@ Cap phat b

-

delete " <pq

Gidi phodn

Luwuy
= Khéng can kiém tra con tréd cé6 NULL hay ké:

>
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| @< Thao tac trén cac khdi nhé

s Thudc thw vién <string.h>
= memset : gan gia tri cho tat ca cac byte nh¢
trong khoi.
= memcpy : sao chép khdi.
= memmove : di chuyén thong tin t&v khdi nay
sang khoi khac.

NMLT - Quan Iy bd nhé

| @2 Thao téc trén cac khdi nhé

void * void *dest, int ¢, size_t count

Gan (bytes) dau tién cla vung nhé
_ ma trd tGi bang gia tri (tr 0 dén 255)
Thudng dung cho vung nhé kiéu char con

viing nhé kiéu khac thudng dat gia tri zero.
# dest

char buffer[] = “Hello world”;
printf("Trudc khi memset: %s\n”, buffer);
memset(buffer, **’, strlen(buffer));
printf(“Sau khi memset: %s\n”, buffer);

NMLT - Quan ly b nhé

@ Thao tac trén cac khoi nhd

void * void *dest, void *sic, size_t count

Sao chép chinh xac byte tir khéi nhé
vao khdi nhé

Néu hai khéi nhd dé 1én nhau, ham sé lam

viéc khong chinh xac.

# dest

char src[] = Mokkxx7;

char dest[] = "0123456789";
memcpy(dest, src, 5);

memcpy(dest + 3, dest + 2, 5); %%%%
L N

Ve
7€ o

NMLT - Quan ly bd nhé
SRR

void *dest, void *si¢, size_t count

Sao chép chinh xac byte tr khGi nhg
, vao khdi nhé . 3

Néu hai khGi nhé dé lén nhau, ham van

thuc hién chinh xac.

# dest

char src[] = “xxkxx";

char dest[] = “0123456789";
memmove(dest, src, 5);
memmove(dest + 3, dest + 2, 5);

NMLT - Quén Iy b nhé




|G Bai tap ly thuyét

< Bai 1: Tai sao can phai giai phéng khdi nhé
dwoc cap phat dong?

% Bai 2: Diéu gi xay ra néu ta thém mot phan to
vao mang da duoc cip phat dong trudc dé ma
khéng cap lai bd nhé?

< Bai 3: Wu diém cla viéc sir dung cac ham thao
tac khdi nhd? Ta co thé str dung mot vong I&p
két hop v&i mot cau lénh gan dé khai tao hay
sao chép cac byte nh& hay khéng?

NMLT - Quan ly bd nhd

| @E Bai tap ly thuyét

< Bai 4: Ta thwdng dung phép ép kiéu trong
nhirng trwd'ng hgp nao?

< Bai 5: Gia s ¢ kiéu char, i kiéu int, | kiéu long
va f kieu float. Hay xac dinh kiéu cta cac biéu
thire sau:
= (c+i+l)

(i+32)

(c+'A’)

(i+32.0)

(100 + 1.0)

NMLT - Quan ly bd nhé

|G Bai tap ly thuyét

< Bai 6: Viéc cap phat dong nghia la gi?

< Bai 7: Cho biét sy khac nhau gitra malloc() va
calloc()?

< Bai 8: Viét cau Iénh st dung ham malloc() dé

cép phat 1000 sb kiéu long.

Bai 9: Gibng bai 7 nhwng dung calloc()

Bai 10: Cho biét si khac nhau gitra memcpy va

memmove

<+ Bai 11: Trinh bay 2 cach khdi tao mang float
data[1000]; v&i gia tri zero.

R/
0‘0

R/
0’0

>

NMLT - Quan Iy bo nhd

| @E Bai tap ly thuyét

< Bai 12: Kiém tra 10i

| void func()
{
int numberl = 100, number2 = 3;
float answer;
answer = numberl / number?2;
printf (“%d/%d=%£f"”, numberl, number2, answer) ;

'}

< Bai 13: Kiém tra 16i

void *p;
P = (float *)malloc(sizeof (float)); .
*p = 1_23; :ﬁ%;»@i‘@

NMLT - Quan ly bd nhé




}

{

P = (int *)1

void main()

int *a = NU
CapPhat (a, .
// a van =1

Lam sao thay «
phai gia tri ma
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D&t van dé

void CapPhat(int *p, int n)
{
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NMLT - Controndng cao =
i

&8 Con tro cariill €& Con tro cp 2

int *p int n

<o P3 A A
»Bat van de 18 19 1A 1B 1C 1D 1E 1F 20 21 22 23 24 25

H\{roid CapPhat (int ‘:@@l@@Q%[&@:E\j:J:] l




—

[Capphat Int **| @ Con tré cép 2

0B
on ¥ ocoo o | %Giai phap
.mm@@ = St dung tham chiéu int *&p (trong C++)
| void CapPhat (int *sp, int n)
e {
int *a = NULL p = (int *)malloc(n * sizeof (int)) ;

}

= Khéng thay dbi trwc tiép tham sé ma tra vé
int* CapPhat(int n)
{
int *p = (int *)malloc(n * sizeof (int));
return p;

} N

uhﬁi"\

3
NMLT - Con tr néng cao % % 4

@ ' Con tré cap 2

int **p int n

18 19 1A 1B 1C 1D 1E 1F 20 21 22 23 24 25

.| |oBloojooioolo2000000] | | | | ..




&8 Con tro cap

< Giai phap
= St dung tham
void CapPhat (int

{
p = (int *)

}

= Khéng thay d6
int* CapPhat (int
{
int *p = (i
return p;

@ Con tro cap 2

< Giai phap
= St dung con trd p trd dén con trd a nay. Ham
sé thay dbi gia tri clia con trd 4 gian tiép théng
qua con tré p.

void CapPhat(int **p, int n)
{
*p = (int *)malloc(n * sizeof (int)) ;

}

void main ()

{
int *a = NULL; REm
CapPhat (&a, 4); ?_m§

« h
ol J! %

NMLT - Con trd nang cao

&8 Con tro cap

int **p in

18 19 1A 1B 1C
0B/00/00/00

~—~

@ Con tro cap 2

elLuwuy

int x = 12;
int *ptr = &x; // OK




@ Con tré va mang 2 chiéu

U int a[3][4];

5 6 7 8 9 10 11

{

int

NMLT - Con trd nang cao

@ Con tré va mang 2 chiéu

% Huwéng tiép can 1
= Céac phan tr tao thanh mang 1 chiéu
= S&r dung con trd int * dé& duyét mang 1 chiéu

int *p = (int *)a

+1

01 2 3 4 5 6 7 8 9 10 11

NMLT - Con tré néng cao

@ Hudng ti€p can 1

Nhap / Xuat theo chi s6 mang 1 chiéu

#define D 3
#define C 4
void main()
{
int a[D][C], i;
int *p = (int *)a;
for (i = 0; 1i < D*C; i++)
{
printf (“Nhap phan tu thu %d: 7, i);
scanf (“%d”, p + i)’
}
for (i = 0; i < D*C; i++)
printf(“%d 7, *(p + 1))
Ul

NMLT - Con tré nang cao

@ Hudng ti€p can 1

< Lién hé gitra chi sé mang 1 chiéu va chi s
mang 2 chieu

(d,c)y=>i7
i=d*C+c
0 1 2 3 4 6 7 8 9 10 11
a'CxD O
i=>(d,c)?
2 <€
d=i/C
CcC= | O/Cl C %%%
XK
4
7
£ >




@ Hudng ti€p can 1

Nhap / Xuat theo chi s6 mang 2 chiéu

int a[D][C], i, 4, c;
int *p = (int *)a;
for (i = 0; i < D*C; i++)
{
printf (“Nhap a[%d][%d]: 7, i / C, i % C);
scanf (“%d”, p + 1i);
}
for (d = 0; d < D; d++)
{
for (¢ = 0; ¢ < C; c++)
printf(“%d 7, *(p + d * C + ¢));// *&%&
printf (“\n”; :%%%@
} —
&
o NMLT - Con tré nang cao 3§ S

g

@ Con tré va mang 2 chiéu

% Huwoéng tiép can 2
= Mang 1 chiéu, mbi phan t&r & mang 1 chiéu
» a chwa a[0], a[1], ... = a = &a[0]
« a[0] chiva a[0][0], a[0][1], ... ® a[0] = &a[0][0]

a
| +1 I
0 ‘,1 ‘,2
+1 g,
a[0] \

NMLT - Con tré néng cao

@ Hudng ti€p can 2

* Kich thwdc cua mang
void main()

{
int a[3][4];
printf (“KT cta a = %d”, sizeof(a));
printf (“KT cua a[0] = %d”, sizeof(a[0]));
printf (“KT cua a[0][0] = %d”, sizeof(a[0][0]))

L} 0 1 y 2
- OO O]
1 2 3
a0 [

a[o0][o0] Y
NMLT - Con tré ndng cao

@ Hudng ti€p can 2

**Nhan xét
= ala con tré dén a[0], a[0] la con tré dén a[0][0]
=> alacon tré cap 2.
= Co6 thé truy xuét a[0][0] bang 3 céach:

void main()
{
int a[3][4];
a[o][o] = 1;
*a[0] = 1;
*kg = 1;
a[l][0] = 1; *a[l] = 1; **(a+l) = 1; K
a[l][2] = 1; *(a[l]+2) = 1; *(*(a+l)+2) = 1;
o } NMLT - Con tré ndng cao »




@ Hudng ti€p can 2

< Truyén mang cho ham
= Truyén dia chi phan t& dau tién cho ham.
= Khai béo,con tré ré’i gan dia chi mang cho con
tré nay dé no tré den mang.
= Con tré nay phai ciing kiéu v&i bién mang, tirc
la con tré dén vung nh& n phan t&r (mang)
s Cu phap
D<kiéu dir 1iéu> (*<tén con trd>) [<sé phan t&>];
“Vidu y

L
int (*ptz) [4];

NMLT - Con trd nang cao

@ Hudng ti€p can 2

< Truyén mang cho ham

void Xuat_1 Mang Cl(int (*ptr)[4]) // ptr[][4]
{
int *p = (int *)ptr;
for (int i = 0; i < 4; i++)
printf (“%d 7, *p++);
}
void main ()
{
int a[3][4]={{1,2,3,4},{5,6,7,8},{9,10,11,12}};
int (*ptr) [4];
ptr = a;
for (int i = 0; i < 3; i++) .
Xuat_1 Mang Cl(ptr++); // hodc ptr. ﬂ%a%
Xuat_1 Mang Cl(a++); // sai => a%+@k
‘-} & 10

NMLT - Con tré ndng cao E

@ Hudng ti€p can 2

< Truyén mang cho ham

void Xuat_1 Mang C2(int *ptr, int n) // ptrll]
{
for (int i = 0; i < n; i++)
printf (“%d 7, *ptr++);
}
void main()
{
int a[3][4]={{1,2,3,4},{5,6,7,8},{9,10,11,12}};
int (*ptr) [4];
ptr = a;
for (int i = 0; i < 3; i++)
Xuat_1 Mang C2((int *)ptr++);
Xuat 1 Mang C2((int *)(a + i));// a+$%sal
' )

- NMLT - Con tro ndng cao

L

@ Hudng ti€p can 2

% Truyén mang cho ham

void Xuat_n Mang Cl(int (*ptr)[4], int n)
{
int *p = (int *)ptr;
for (int i = 0; i < n * 4; i++4)
printf (“%d 7, *p++);
}
void main()
{
int a[3][4]={{(1,2,3,4},{5,6,7,8},{9,10,11,12}};
int (*ptr) [4];
ptr = a;
.
Xuat_n Mang 1(ptr, 3); .
Xuat n Mang 1l(a, 3); Y
} - = - d o0

NMLT - Con tré ndng cao = =
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@,_ Hudng ti€p can 2

< Truyén mang cho ham

void Xuat n Mang C2(int (*ptr)[4], int n)
{
int *p;
for (int i = 0; i < n; i++)
{
P = (int *)ptr++;
for (int i = 0; i < 4; i++)
printf (“&sd ", *p++) ;
printf (“\n”) ;
} .
»—-} :,"ek‘

0

NMLT - Con trd nang cao \

|
#

@ Mang contrs

= Cach 2: Mang 1 chiéu cac con trd

18 19 1A 1B 1C 1D 1E 1F




@5 Hudng ticp I &

< Truyén mang chq

| void Xuat_n Mang |
{

int *p;

for (int i

{
p=(
for (
print

}
}

D3t van dé
= St dung cau tric dir liéu nao dé lwu triv thong

tin sau?
et 2t _? _____ ©. 7
o(t][s5]6] | i !
112]9 _jz 1 L
2(0]2]

% Giai phap?
= Céach 1: Mang 2 chiéu 3x8 (t6n bé nho) e

NMLT - Con trd nang cao

&F Mang con t

= Cach 2: Mang

18 19 1A 1B 1C

.

(@ Mangcontrs

“*Vidu

void print_ strings(char *p[], int n)

{




@ Controham

«*Khai niém
= Ham cling dugc lwu trir trong bd nho, tire 1a
cling co dia chi.
= Con tré ham Ia con tré tré dén viing nhé chira
ham va c6 thé goi ham théng qua con tré dé.

I v

OA 0B OC OD OE OF 10 11 12 13 14 15 16 17

p int Cong(int, int)

NMLT - Con trd nang cao

@ Controham

+ Khai bao twdng minh
[J<kiéu tra vé&> (* <tén bién con tré>) (ds tham sé) ;
<+ Vidu

// Con trd dén ham nhian déi sé int, tra vé int
int (*ptofl) (int x);

// Con trd dén ham nhin 2 dbéi sé double, khéng tra vé
void (*ptof2) (double x, double y);

// Con trd dén ham nhén déi sbé mang, tra vé char
char (*ptof3) (char *p[]);

// Con trd dén khéng nhan déi sé va khéng tra vé
void (*ptofd) (); 4

NMLT - Con tré néng cao

< Khai bao khéng twérng minh (théng qua kiéu)

typedef <kiéu tra vé> (* <tén kiéu>) (ds tham sé);
<tén kiéu> <tén bién con tré>;

*Vidu

int (*ptl) (int, int); // Tudng minh
typedef int (*PhepToan) (int, int);

PhepToan pt2, pt3; // Khéng tudng minh

NMLT - Contrdnangcao

@ Controham

% Gan gia tri cho con tré ham

<bién con tré ham> = <tén ham>;
<bién con trd ham> = &<tén ham>;

= Ham dwgc gan phai cung dang (vao, ra)
“Vidu

int Cong(int x, int y); // Ham

int Tru(int x, int y); // Ham

int (*tinhtoan) (int x, int y); // Con trdé ham
tinhtoan = Cong; // Dang ngin gon

tinhtoan = &Tru; // Dang s@ dung dia chi F
tinhtoan = NULL; // Khéng tré dén dau ca e

NMLT - Con tré ndng cao




@ Controham

+*So sanh con tro ham

if (tinhtoan !'= NULL)
{
if (tinhtoan == &Cong)
printf (“Con tré dén ham Cong.”);
else
if (tinhtoan == &Tru)
printf (“Con tré dén ham Tru.”);
else
printf (“Con tré dén ham khac.”);

else
printf (“Con tré chua duoc khdi tao!”);

NMLT - Con trd nang cao

@ Controham

¢+ Goi ham théng qua con tré ham

= Sr dung toan t&r l4y ndi dung “*” (chinh quy)
nhwng tredng hop nay co thé bo

int Cong(int x, int y);

int Tru(int x, int y);

int (*tinhtoan) (int, int);

tinhtoan = Cong;
int kgl (*tinhtoan) (1, 2); // Chinh quy
int kg2 tinhtoan(1l, 2); // Ngan gon

NMLT - Con tré néng cao

< Truyén tham sé la con tréd ham

int Cong(int x, int y);
int Tru(int x, int y);
int TinhToan(int x, int y, int (*pheptoan) (int, int))
{
int kq = (*pheptoan) (x, y); // Goi ham
return kq;

}

void main()

{
int (*pheptoan) (int, int) = &Cong;
int kql = TinhToan(l, 2, pheptoan);
int kg2 = TinhToan(l, 2, &Tru);

NMLT - Con tré nang cao

%+ Tra vé con tré ham
ﬁ‘int (*LayPhepToan (char code)) (int, int)
{
if (code == ‘+’)
return &Cong;
return &Tru;

}

void main()

{
int (*pheptoan) (int, int) = NULL;
pheptoan = LayPhepToan(‘+’);
int kg2 = pheptoan(l, 2, &Tru);

NMLT - Con tré ndng cao




@& controham

< Tra vé con trd ham (khai bao kiéu)
ﬁ‘typedef (*PhepToan) (int, int);
PhepToan LayPhepToan (char code)
{
if (code == '‘+’)
return &Cong;
return &Tru;

}

void main()

{
PhepToan pheptoan = NULL;
pheptoan = LayPhepToan(‘'+’); y
int kg2 = pheptoan(l, 2, &Tru); %ii’
} o

NMLT - Con tro néng cao

&& controham

“*Mang con tré ham

ﬁ‘typedef (*PhepToan) (int, int);

void main()

{
int (*arrayl[2]) (int, int); // tudng minh
PhepToan array2[2]; // k& tudng minh

arrayl[0] = array2[l] = &Cong;
arrayl[l] = array2[0] = &Tru;

printf (“%d\n”, (*arrayl[0]) (1, 2));

printf (“%d\n”, arrayl[1] (1, 2));

printf (“*%d\n”, array2[0] (1, 2)); N
printf (“%d\n”, array2[1] (1, 2)); \ 4

NMLT - Con tré nang cao

&& controham

selLwuy
= Khéng dwoc quén dau () khi khai béo con tré
ham
* int (*PhepToan)(int x, int y);
* int *PhepToan(int x, int y);
= C6 thé bd tén bién tham s trong khai bao
con tré ham
* int (*PhepToan)(int x, int y);
* int (*PhepToan)(int, int);

.

Q4

NMLT - Con tro néng cao

| @E Bai tap ly thuyét

< Cau 1: Ta c6 thé khai bao va st dung bién con
tré dén cap thr may?

< Cau 2: C6 s khac nhau gitra con tré dén mot
chudi va con tré dén mét mang ky tw khéng?

< Cau 3: Néu khong sr dung cac kién thirc nang
cao ve con trd, ta cé thé giai quyét mot so bai
toan nao do khéng?

% Cau 4: Hay nén mot sd rng dung ctia con tré
ham.

NMLT - Con tré néng cao et




|G Bai tap ly thuyét

< Cau 5: Viét doan lénh khai bao bién X }(iéu float,
khai bao va khéi tao con tré px dér) bién x va
khai bao va khéi tao con tré ppx dén con tré px.

<+ Cau 6: Ta muon gan 100 cho x théng qua con
tré ppx bang bieu thirc gan “ppx = 100;” c6 dwoc
khong?

< Cau 7: Gia slr ta khai bao mang array 3 chiéu int
array[2][3][4]. Cho biét cau tric cia mang nay
déi vai trinh bién dich C.

< Cau 8: Cho biét array[0][0] c6 nghia la gi?

NMLT - Con tro néng cao

| @E Bai tap ly thuyét

< Cau 9: Xét xem biéu thirc so sanh nao sau day
dung
= array[0][0] == & array[0][O][O];
= array[0][1] == array[0][0][1];
= array[0][1] == &array[0][1][O];
% Cau 10: Viét nguyén még clia mét ham nhén
moét mang con trd dén kiéu char lam doi so, va
gia tri trd vé co kiéu void.
< Cau 11: Theo cach viét clia cau 10, ta co thé
biét dwoc s6 phan tlr cila mang dwgc truyén ko?

NMLT - Con tré nang cao

|G Bai tap ly thuyét

< Cau 12: Con tré dén ham Ia gi?

< Cau 13: Viét khai bao con tré dén mot ham ma
ham do co gia tri tré’vé kjéu char, nhan déi so la
mot mang con tré déen kiéu char.

< Cau 14: Ta viét khai bao con tré & cau 12 nhw
vay co dung khong? char *ptr(char *x[]);

< Cau 15: Cho biét y nghia ctia cac khai bao sau:
= int *var1,
= int var2;
= int **var3;

NMLT - Con tro néng cao

| @E Bai tap ly thuyét

< Cau 16: Cho biét y nghia cta cac khai bao sau:
= int a[3][12];
= int (*b)[12];
= int *c[12];

< Cau 17: Cho biét y nghia cta cac khai bao sau:
= char *z[10];
= char *y(int field);
= char (*x)(int field);

NMLT - Con tré nang cao




|G Bai tap ly thuyét

< Cau 18: Viét khai bao con tré func dén mot ham
nhan doi sO la mét sd nguyén va tra vé gia tri
kiéu float.

< Cau 19: Viét khai bao mét mang con tré dén
ham. Cac ham nhan mot chudi ky tw lam tham
sb va tra vé gia tri kiéu nguyén. Ta co thé st
dung mang nay dé lam gi?

< Cau 20: Viét cau lénh khai bao mdt mang 10 con
tré dén kiéu char.

NMLT - Con tro néng cao

@ Bai tap thuc hanh

< Cau 21: Tim 16i sai trong doan Iénh sau
= int x[3][12];
= int *ptr[12];
" ptr =x;

o Cég 22: Viét chwong trinh,khai bao mang hai
chieu ¢ 12x12 phan tt kieu char. Gan ky tw X’
cho moi phan tlr cia mang nay. St dung con tro
dén mang dé in gia tri cac phan t&r mang 1én
man hinh & dang ludi.

NMLT - Con tré nang cao

@ Bai tap thuc hanh

< Cau 23: Viét chuong trinh khai bdo mang 10
con trd dén kiéu float, nhan 10 sé thuc tlr ban
phim, sép xép lai va in ra man hinh day sé da
sap xép.

< Cau 24: Stra lai bai tap 22 d& nguoi str dung ¢
thé Iwa chon cach sap xép theo thir tw tang hay
giam dan.

NMLT - Con tro néng cao

@ Bai tap thuc hanh

% Cau 25: Chuwong trinh cho phép ngu’c‘yi,dl]ng
nhap cac dong van ban tir ban phim dén khi
nhap moét dong trong. Chwong trinh sé sap xép
cac dong theo thwr tw alphabet roi hién thi chung
ra man hinh.

< Cau 26: St dung con tré ham dé viét cac ham
sap xép sau
= Tang dan
= Giam dan
= Dwong gidm rdi am tang, cudi cunglas6 0

|
“ae NMLT - Con tré ndng cao
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CAC KY THUAT
THAO TAC TREN BIT

@ Noidung

0> Cac toan tir logic

e> Cac toan ttr dich bit
o> Cac trng dung _l
o> Bai tap

@ ponvidotongtn

% Hai trang thai tat-0 va mé-1 (nhi phan).
<Ky sb nhj phan (Binary Digit) — bit

< bit - Don vi chiva théng tin nhd nhét.
“+Cac don vij do théng tin I&n hon:

Tén goi Ky hiéu Gia tri

Byte B 8 bit

KiloByte KB 210 B = 1024 Byte

MegaByte MB 210 KB = 220 Byte

GigaByte GB 210 MB = 230 Byte

TeraByte B 210 GB = 240 Byte @%ﬁ%
PentaByte PB 210 TB = 250 Byte ;ﬁﬁf

f o 3
NMLT - CAc ky thuat thao tac trén bit ‘%%a@@’

--------- N 0 P ———

.1 bit | 2

--------- N 1 O P ———

2bit) | 2
2 1 0

NMLT - CAc ky thudt thao tac trén bit %ﬁg%@
.




= DIUITISD dulg (

« msb = 0 biéu

« msb = 1 biéu

= Trong may tint
sb bu 2.

<+ Dac diém S
= Duwoc lwu trong cac thanh ghi hoac trong cag-é- .-

uuuuuu

byte (8 bit) hoac 1 word (16 bit). e,

. Bi,éu dién s6 nguyén khong déu, s6 nguyén o
dau, s6 thyc va ky tu.
*»Hai loai bit dac biét
= msb (most significant bit): bit nang nhat (bit R woecacs

= |sb (least significant bit): bit nhe nhat (bit 0) .::_

(eme W w

-m :'i.i"il.ks (W

. .\I-I_I B ua

NMLT - Céc k§ thudt thao téc trén bit W M ® & &
uww

Biéu dién s& nguyén c6 dau

< Dac diédm e
= Lwu cac sé dwong hodc am. e



G Biu dién tt

<+ D&c diém
= Puoc lwu tron
nh&. Thanh gl
byte (8 bit) hod
= Biéu dién s6 n
dau, sb thuc v
+*Hai loai bit dac b
= msb (most sig
= Isb (least signi

&8

< Dac diém e

= Biéu dién cac dai lwong ludn duong. B!
= Vi du: chiéu cao, can nang, ma ASCII...  =iii:
= TAt ca bit dwoc st dung dé biéu dién gia tris o :5:

= Sé nguyén khong dau 1 byte I6n nhatla  ©iiis
1111 1111, = 28 — 1 = 255, e
= S6 nguyén khéng dau 1 word I&n nhatla ===
11111111 1111 1111, = 2" - 1 = 65535,. :
= Ty nhu ciu cé thé siv dung sé 2, 3... word.

= |sb =1 thi s6 d6 la s6 do 1a sb 1é. 1:;-P,'§§§

NMLT - Céc k¥ thudt thao téc trén bit i‘ ;
o

e e
"

&8 Biéu dién s

%»Dac diém
= Lwu cac s6 du

I o N R P . T |

------

- e nn ]

oleoik)Eelm 3

S6 5 (byte)
SA bl 1 cia 5




@ Biéu dién s6 nguyén cé dau

+*Nhan xét
= S6 bu 2 clia x cdng v&i x 1a mot day toan bit 0
(khdéng tinh bit 1 cao nhat do vwot qua pham
vi lwu trir). Do d6 so bu 2 cla x chinh la gia tri
am cua x hay — x.
= Dbi sb thap phan am -5 sang nhj phan?
= D6i 5 sang nhi phan rbi Iy sb bu 2 ctia no.
= Thwc hién phép toan a — b?
2a-b=a+ (-b)=>Cdng v&i sb bu 2 ciia b.
{§
4
g

Ff o !
NMLT - Céc ky thudt thao tac trén bit A 4

@ Tinh gid tri c6 ddu va khéng dau

% Tinh gia tri khong d4u va cé dau cta 1 s6?
= Vi du sb word (16 bit): 1100 1100 1111 0000
= S6 nguyén khéng déu ?

« Tt ca 16 bit lwu gia tri.
=> gia tri 13 52464,
= S6 nguyén cé dau ?
« Bit msb = 1 do d6 sb nay la s6 am.
=> d6 I&n 1a gia tri cha sb bu 2.
« S6 bt 2=0011 0011 0001 0000 = 13072. .
=> gia tri 14 —13072. \

NMLT - Céac ky thuat thao tac trén bit

@ Tinh gia tri c6 dau va khéng dau
< Bang gia tri s khéng dau/céd dau (byte & word)

M oo 0 0 0000 0 0
ol 01 1 1 0001 1 1
| 02 2 2 0002 2 2
7E 126 126 7FFE 32766 32766
v 7F 127 127 7FFF 32767 32767
80 128 -128 8000 32768 -32768
- 81 129 -127 8001 32769 -32767
| FE 254 2 FFFE 65534 ) i
& FF 255 -1 FFFF 65535 -1 ) -

NMLT - Céc ky thudt thao tac trén bit - ia% 4

@ Tinh gia tri cé dau va khoéng dau

**Nhan xét
= msb=0 = gia tri c6 dau bang gié tri khéng dau.
= msb=1 = thi gia tri co dau bang gia tri khong
dAu trir 28=256 (byte) hay 216=65536 (word).
% Tinh gia tri khong d4u va cé dau cia 1 s6?
= /i du sé word (16 bit): 1100 1100 1111 0000
= Gia tri khéng dau |a 52464.
= Gia tri c6 dau: vi bit msb = 1 nén gia tri c6 dau
bang 52464 — 65536 = -13072. g

NMLT - Céc ky thuat thao tac trén bit




1
Vi du

=intx=2912,y
15 14 13 12 11 10

000010
VAN
" 000001

35300/00/0 /11

% Toan t&r & (and)

N o |

0 0 0
1 0 1

*Vidu
*intx=2912,y=1706,z=x&Yy;

s Toan ti * (xor)

0 0 1

" e e
e e
o m _
A m NN RN m N
AN EEEEENENENN




&8 Cac toan t

s Toan ttr & (and)

0
1

“Viduy
= intx=2912,y
15 14 13 12 11 10

0/000 10
0/0000]1

5440/00/0/0 0

% Toan tw | (or)

e

“Vidu

" intx=2912,y=1706,z=x|Yy;
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

.
:
0 0 1 g
1 1 1 g
:
:
f:

&8 Cac toan t

% Toan t& * (xor)

2

@* Cac toan tu trén bit

o
2 Toan t ~ (not) 5
o

-01 .
— "

AR NN E NN EN
AN EEEENENNN
B




\F ) TR
= Cac toan tir g¢
= May tinh lam v

trén hé nhi phi

v&i hé khac.
= Phai luén nh&

viéc (8bit, 16bi

@ Cac todn tur trén bit

% Toan tr << n (shiftlefty e "
= Dich cac bit sang trai n vi tri. ]

—= C4c bit vwot qua pham vi lwu trir sé mat.  iii0
« Ty dong thém bit 0 vao cudi day bit, ——, ~-
*Vi du e
s intx = 2912, z = x << 2: o
N A 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 I.EES:EE

o o o . g o o A oE e EEl
EL N

Mmmy e

immE R =

-m Bl‘l un

mm ...II "
NMLT - Céc k§ thudt thao téc trén bit WM M® & §
Ewwenn

l@ Cac toan tur trén bit

sLuuy e

= Khéng dwoc nham 1an cac cac toan to trén bit = = -

e R
7O | N vsi mAamb~dam % LA hvim /90 || |\ fEsmms



&8 Cac toan t

s Toan tlr << n (sh
= Dich cac bit sg

—= Cac bit vuot g

= Ty dong thém

e Vi du

= intx=2912,z

, 15 14 13 12 11 10

N
00 00 1 0

@ Cac toan tl trén bit

< Toan tir >> n (shift right) e

= Dich cac bit sang phai n vi tri. o
= Céc bit vuwot qua pham vi lwu trir s& méat. — e
——= Gilr lai bit ndng nhat (msb) < diu cua sbé :
*Vidu
" intx=2912,z=x>> 2;
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

)

e B W W
NN NN NN NN NN

._.
e
lo
=)
o
=
3
0,
-
o
N
N
=
=)
=
3
o

msb @

NMLT - Céc k§ thut thao téc trén bit .'-1' ..
.‘ a3 --E - .

&8 Cac toan t

slLwuy
= Khéng duoc n

(Q | \\viATI ~A

\

@ Ung dung trén sé nguyén

< Ung dung cla cac toan tir &, |, A, ~
2 /
W a. Bat bit thir i cGa bién n (onbit)

z 7
A_ 1 ——s g g "4 g F = P g ovaA g gmemp wgy




int getbit(int n
<

return

__________________

AN NN NN NN NN NN NN
E NN NN EEEEEEEE NN NN NN

' void onbit(int &n, int i) .
A E .
' n=n|0xl<<i) ; :

3 L g
‘ -
w

(o NN R R R

2

NMLT - Céc k¥ thuét thao téc trén bit
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@R Bat bit th(t
i

15 14 13 12 11 10

N s 1 M iz 1
/000000

s M M Mg s

_________________

| void offbit(int &n, int i) :
¢ :
i n= n&(~(0xl<<i);

i}

@o L&y gid tri t
i

15 14 13 12 11 10

n m! ﬂﬁ ﬂa m‘i ﬂ! ﬂﬁ

‘ ' -q-i.!.i.

n/\n]—o :-:g::

P
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&8 Nhannvei

< Dé&c diém toan tlr <<
=n=3(n2)voije [0, K] (kla chi s bit msb)
= Dich trai i bit =» sO0 mi moi ky sO tang thém i
= = n<<i=}(n2%)=2%(n2)=2n
= Vay, dich trai i bit <> nhan vgi 2

int mul2powi(int n, int i)

{

return n << i; s

} .
L
¢ o

& i< b
NMLT - Céc ky thudt thao tac trén bit A "

&& chianvei2

< Dac diém toan tor >>
= n=3(n2)voije [0, K] (klachi s bit msb)
= Dich phai i bit & s6 mi méi ky s giam di i
== n<<i=3(n2) =27y (n2)=2"n=n/2
= Vay, dich phai i bit <> chia cho 2!

int div2powi(int n, int i)
{

¥

return n >> i;

s 5
a4

NMLT - Céac ky thuat thao tac trén bit

@ Bai tap thuc hanh

< Bai 1: Viét ham thwc hién cac thao tac trén bit.

% Bai 2: Viét bitcount dém sb lwong bit 1 ctia mét
s6 nguyén dwong n.

% Bai 3: Cho mang a gébm n s nguyén khéac nhau.
Viét ham liét ké cac td hop 1, 2, ..., n phan t
cta sb nguyén dé (khdng can theo thi tw)
Vidy,n=3, manga=1{1, 2, 3}
>{1}, {2}, {3}, {1,2},{1,3}, {2, 3} {1, 2,3}

2 Bai 4: Gibng bai 3 nhwng chi liét ké cac t& hop k-
phan tr (1 <k <n)

F A ¢
NMLT - Cac ky thudt thao tac trén bit Na

@ Bai tap thuc hanh

< Bai 5: Viét ham RotateLeft(n, ’i) thwc hién thao
tac “xoay” cac bit cla n (k6 dau) sang trai i vi tri
va cac bit bi mat sé dwgc dwa vao cudi day bit.

Vi du
=intn=291282;n = RotateLeft(n 2)'
15 14 13 12 11 10 9 8 5 4 3

Blﬂﬂﬂlﬂﬂmﬂlﬂ

< Bai 6: Twong tw bai 2 nhwng viét ham
RotateRight(n, i) d& xoay bit sang phai. g,

NMLT - Cac ky thuat thao tac trén bit
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Trudng Dai hoc Khoa hoc Ty nhién
Khoa Cong nghé thong tin
"*‘Ti B& mon Tin hoc ca s&
N N N \
NHAP MON LAP TRINH

bang Binh Phugng
dbphuong@fit.hcmuns.edu.vn

HAM NANG CAO
(PHAN 1)

@ Noidung

o> Cac tham sé ctia ham
e> Ham c6 d6i s6 mic d
o> Ham tra vé tha
o> Ham néi tuyén (inline) !J

’

’

)

NMLT - Ham néng cao (phan 1)

@ Cac dbi sb cua chuang trinh

% Cac dbi sb cta chwong trinh

= Ham main 14 ham nén ciing c6 tham sé.

= Chuwong tr‘m\h tw dong thwe hién ham main
ma khéng can |oi goi ham.
= Lam sao truyén dbi s6?
> 4 Khi thue thj tép tin’ chwong trinh (.exe), ta
truyén kém doi so. Tat nhiép, ham main cling
phai dinh ngha cac tham s6 dé co thé nhan
cac doi so nay.

N

NMLT - Ham néng cao (phan 1)

@ Cac tham soO cla ham main

< Cac tham sd clia ham main

void main(int argc, char *argv[])

{

}

= Trong do
« argc la sb lwong dbi sb (tinh ludn tén tap tin
chwong trinh)
« argv la mang chira cac dbi s6 (dang chudi)

NMLT - Ham nang cao (phan 1)




@ Cac tham sO cua ham main

«*Vidu
= Viét chwong trinh ¢6 tén Cong, nhan 2 dbi sé

X va 'y va xuét ra gia tri x +y.

argv = {"Cong.EXE", "29112", "1/A6"};

@ Cac tham soO cla ham main

<+ Vidu
= Viét chwong trinh c6 tén Cong, nhan 2 déi s6

X va y va xuét ra gia tri x +y.

#include <stdio.h>
#include <stdlib.h>
void main(int argc, char *argv[]) {
if (argc == 3) {

int x = atoi(argv[1]);

int y = atoi(argv[2]);

printf (“"%d + %d = %d”, x, y, x+ty);

// atoi

argc = 3

}

else o

, printf (“Sai! VD: Cong 2912 1706”);

) } =

NMLT - Ham néng cao (phan 1) i;?;? - NMLT - Ham néng cao (phan 1) I Eii

@ Céc tham sé cua ham main I@ Cac tham sé cua ham main
< Vidu

*Vidu

= Viét chwong trinh c6 tén test nhan dir liéu tw
tap tin input.txt, xt ly va xuat két qua ra tap tin
output.txt.

argv = {"test”, “limputtiizst", ‘Goruuttiott”};

argc = 3

NMLT - Ham néng cao (phan 1)

= Viét chwong trinh c6 tén tes;t nhén di liéu twr
tap tin input.txt, xt ly va xuat két qua ra tap tin

~output.txt.
#include <stdio.h>
void main(int argc, char *argv[]) {

if (argc == 3) {
// Nhép di¥ liéu tu tdp tin argv[1l]

// X& 1y
// Xudt két qua ra tdp tin argv[2]

}
else %%a
printf(“Sai! VD: test in.txt out.txtﬂ@%%

NMLT - Ham nang cao (phan 1)




@ Ham c6 d6i s8 mic dinh

«*Vidu
= Viét ham Tong dé tinh tbng 4 s6 x, vy, z, t

int Tong(int x, int y, int z, int t)
{

return x + y + z + t;
}

= Tinh tbng 4 sb6 2912, 1706, 1506, 1904
Tong(2912, 1706, 1506, 1904);

= Néu chi mubn tinh téng 2 s6 2912, 1706
Tong(2912, 1706, 0,0); //z=0,t=0 £ o

Q4

g

F o 3
NMLT - Ham néng cao (phan 1) s

Ham cé doi s6 mac dinh

+» Khai niém
= Ham c6 doi sc") mac dinh |a ham cé mét hay
nhiéu tham so6 hinh thirc dwoc gan gia tri.
= Tham sb nay nhan gia tri méc dinh do Qéu
khong co6 doi so truyén vao cho tham s6 dé.
= Phai dwoc don vé tan cung bén phai.
*Vidu
int Tong(int x, int y, int z = 0, int t = 0)
{

. .
return x + y + z + t; r
} e

NMLT - Ham néng cao (phan 1)

Ham c6 dbéi s6 mac dinh

selLwuy
= Mudn truyén dbi sb khac thay cho dbi sé mac
dinh, phai truyén doi so thay cho cac doi so
mac dinh trwdc né.
int Tong(int x, inty =0, int z = 0);
Tong(1, 5);

Tong(1, 0, 5);

NMLT - Ham néng cao (phan 1)

Ham cé doi s6 mac dinh

“Vidu

= In théng tin SV trong 1&p gdm: ho tén, phai,
I&p, nam sinh

void XuatThongTin (char *hoten, char phai = 0,
char *lop = “THO07”, int namsinh = 1989)
{
puts (hoten) ;
printf (phai == 0? “Nam\n” : “Nu\n”);
puts (lop) ;
printf (“%d”, namsinh) ;
}
- faE,
E
\ 4
7 amm
§ 1A
NMLT - Ham néng cao (phén 1) L z;ii -




@ Ham c6 d6i s8 mic dinh

*Vidu

= In théng tin SV trong I&p gdm: ho tén, phai,
I&p, nam sinh

void main()

{
XuatThongTin (“Nguyen Van A”) ;
XuatThongTin (“Tran Thi B”, 1);
XuatThongTin (“Hoang Van C”, 0, “THO00”);
XuatThongTin(“Le D”, 1, “THO07”, 1988);

.

NMLT - Ham néng cao (phan 1)

| @2 Ham c6 dGi s m3c dinh

s Nhan xét

= X = a thwong xuyén xay ra thi nén chuyén x
thanh tham sé cé déi sé mac dinh 1a a.
Vi du, hau hét phai = 0 (nam), lop = “TH07” va
namsinh = 1989.

= X =avay = b thwdng xuyén xay ra nhung y =
b thwdng xuyén hon thi nén dat tham s6 mac
dinh x trwéce y.

Vi du, lop = “THO07” xay ra nhiéu hon phai = Q.

L

nén dat lop sau phai. ;z ,

% 9@3@@
i

v -
NMLT - Ham néng cao (phan 1) :

| @< Chi thi tign xu Iy #define

<Dinh nghia hang ky hiéu
= Chi thi #define <name> <value>
= Moi chd xuat hién <name> trong chwong trinh
ngudn dwoc thay thé bang <value> dé tao ra
chwong trinh tién xd ly.
= Vidu
» #define MAX 1000
* #define Pl 3.14
* #define message “Hello World\n”

g N
G B
.

NMLT - Ham néng cao (phan 1)

| @ Chi thi tign xu Iy #define

< Dinh nghia cac macro (Iénh gop - 1&nh tat)
= #define <name>(<param-list>) <expression>
= Moi chd xuat hién clia <name> v&i lweng tham
s dwa vao phu hop sé dwoc thay thé bdi
<expression> (tham sé duwoc thay thé twong
ng)
= Vidu
* #define showmsg(msg) printf(msg)
» =»showmsg(“Hello”); < printf(“Hello”);

NMLT - Ham nang cao (phan 1)




= oldlitl KNong gl
dung khi ham
= Khéng cho phe
= Phan I&n khon
cac ham st di
= Chi inline cac | “Vidu
gay phan tac c ~ = Xét 2 cach sau
gir & lau giai flont cuss (Flot
{

Ham noi tuyén (inline)

return s + PI;

}

void main ()
{
float s = 0;
for (int i = 1; i<=100000; i++)
B e {ilGasn i (0gs)
s addPi (s) ; // Céch 2 (1.4sf

NMLT - Ham néng cao (phan 1)

Ham ndi tuyén (inline)

seLwuy
= Giam th&i gian thwe hién ham (goi va két thuc).

S I B . e 1 ~ N | 1 I L. N



EE Ham noi tu

“*Vidu

= Xét 2 cach sal
#define PI 3.1415
float addPi (float
{

return s +

}

void main()

{

float s 0
for (int i
s

]

S
a

Ham ndi tuyén (inline)

“*Nhan xét
= St glung ham giup chwong trinh dé& hiéu nhwng
lai ton chi phi cho 1o goi ham.
< Khac phuc
= St dung ham ndi tuyén (inline) bang cach thém
ttr khoa inline truwéc prototype cia ham.
= inline float addPi(float s) {return s + PI;}
< Khai niém
= Sao chép than ham dén bat ct» nao nao ham

dwoc goi D két qua gibng hétcach 1.
A

NMLT - Ham nang cao (phan 1)

EE Ham noi tu

seLuwuy
= Giam thoi giar

P~ .~

@ Ham tra vé tham chiéu

Vi du
= Ham chi tra vé gia tri. Vi du, x = f();

LY 2. AN T .o P R Y. Y o




@ Ham tra vé tham chiéu

*Vidu

#include <stdio.h>
int x;

int &getx()
{

return x;

}

void main ()

{
getx() =5; // ® x =5

}

NMLT - Ham néng cao (phan 1)

Ham tra vé tham chiéu

< ng dung
= Chi sb clia mang trong C/C++ bat tir 0
2 Khéng quen thudc 1am.
= Viét ham dé khi muén truy cap dén phan t
thir i cla mang a ta st dung V(i) thay vi a[i-1]

int a[100];
int &V (int i)
{
return af[i-1];

}

G(l) = 2912; // & al[0] = 2912;

NMLT - Ham néng cao (phan 1)

Ham tra vé tham chiéu

% Chay

= Trong trwdng hop sau, bién x phai 1a bién
toan cuc = khong nén st dung!

int x; // bién toan cuc

int &getx()
{

return x;

}

void main()

{
getx () = 2912;

@

}

NMLT - Ham néng cao (phan 1)

Ham tra vé tham chiéu

% Chuy

. Néu‘ khéng muén st dung bién toan cuc, phai
truyén x & dang tham chiéu.

int &getx(int x) { // SAI! x 1a tham tri =» ban sao
return x;

}

int &getx() {

int x; // SAI! x la bién cuc bd
return x;

}

int &getx(int &x) { // DPUNG! x 1la tham chiéu
return x;

) } NMLT - Ham néng cao (phén 1)




@< Ham tra vé tham chiéu @2 Bai tap thuc hanh

s Vidu < Bai 1: Viét chwong trinh cé tén TinhToan sao
" #include <stdio.h> cho khi g6: TinhToan 2912 — 1706 sé xuat ra
man hinh 1206 (c6 thé thay bang +, *, /)
int &V(int a[], int i) N L X N > P I~ . .
{ “»Bai 2: Viét chwong trinh quan ly thong tin sinh
return a[i-1]; vién (str dung ham c6 doi s6 mac dinh), bao
' gdm nhap, sap xép tang dan theo tén va xuét
void main() danh sach sinh vién.
U int al100]s <»Bai 3: Chuyén cac ham nhé ham ndi tuyén.
for (13‘(: i ?)1F 3 <= 100; i++) < Bai 4: Nhap mang, sap xép mang tang dan va
a, 1) =0y F

y . xuat mang s dung ham tra vé tham chiéu. .«

£

o N
NMLT - Ham néng cao (phan 1) NMLT - Ham néng cao (phén 1)




Trudng Dai hoc Khoa hoc Ty nhién
Khoa Cong nghé thong tin
{lTi B& mén Tin hoc cd s&
N N N \
NHAP MON LAP TRINH

Dang Binh Phuong
dbphuong@fit.hcmuns.edu.vn

HAM NANG CAO
(PHAN 2)

@ Noidung

0} Tham s6 .. B ]
Q} Chuenmiuham |

o> Nap chong ham
o> Nap chéng toan tiv -l

E

2 4
N
?‘}%'\ i

W

@
L
“f&%ﬁv

b
|
>

N
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NMLT - Ham néng cao (phan 2)

*»Khai bao

<kiédu tra vé> <tén ham>(<dsts biét trudc>, ..)
{

}

<Y nghia
= Ham c6 sb lwong tham sé khéng biét trudc va
thuwdng cung kiéu (khong dwoc la char,
unsigned char, float).
= Phai c6 it nhat 1 tham sb biét trudc.
= Tham sé ... d&t & cudi cung.

NMLT - Ham néng cao (phan 2)

@ Thamss .

s Vidu
void XuatTongl (char *msg, int n, ..)
{
// Cac lénh & day
}
void XuatTong2 (char *msg, ..)
{
// Cac lénh & day
}

int Tong(int a, ..)

{
// Céac 1lénh & day

}

NMLT - Ham nang cao (phan 2)




@ Truy xuat danh sach tham s6 ...

% St dung kiéu va cac macro sau (stdarg.h)

= va_list : kiéu di¥ liéu chira cac tham sé co
trong ...

. va_st’art(va_list’ap‘, lastfix) : macro thiét lap ap
chi dén tham so dau tién trong ... vdi lastfix la
tén tham so co dinh cudi cung.

= type va_ arg(va list ap, type) : macro tra vé
tham sb co6 kiéu type tiép theo.

= va_end(va_list ap) : macro gitup cho ham tra -
vé gia tri mot cach “binh thudng”. :

NMLT - Ham néng cao (phan 2)

@ Thamss .

»Vidu

#include <stdarg.h>
void XuatTongl (char *msg, int n, ..)
{
va_list ap;
va_start(ap, n); // ts cb dinh cudi cung
int value, s = 0;
for (int i=0; i<n; i++)
{
value = va_arg(ap, int);
s = s + value;
}
va_end(ap) ; —
printf (“%s %d”, msg, s); x|
} 4

f ~
NMLT - Ham néng cao (phan 2) L

@ Thamss.

*Vidu

#include <stdarg.h>
void XuatTong2 (char *msg, ..)
{
va_list ap;
va_start(ap, msg); // ts cb dinh cubi
int value, s = 0;
while ((value = va_arg(ap, int)) !'= 0)
{
s = s + value;
}
va_end(ap) ;
printf (“%s %d”, msg, s);
}

A
Fo
&

NMLT - Ham néng cao (phan 2) L

@ Thamss .

s Vidu
#include <stdarg.h>
int Tong(int a, ..)
{
va_list ap;
va_start(ap, n); // ts cb dinh cudi cung
int value, s = a;
while ((value = va_arg(ap, int)) '= 0)
{
s = s + value;
}
va_end(ap) ;
return s;

NMLT - Ham nang cao (phan 2)




&8 Khuon mauham

< Viét ham tim s6 nhd nhét trong 2 sb
. V[ét cac ham khac nhau dé tim min 2 sb int, 2
s0 long, 2 so6 float, 2 s6 double, 2 phan so...
% Nhwoc diém
= Ham ban chat giéng nhau nhwng khac kiéu
d@ liéu nén phai viet nhieu ham giong nhau.
= Stra 1 ham phai stra nhirng ham con lai.
= Khong thé viét di cac ham cho moi trvong
hop do con nhiéu kieu di¥ liéu khac.

.
T
_

NMLT - Ham néng cao (phan 2)

&8 Khuon mduham

+ Khai niém

= Viét mot ham duy nhat nhwng c6 thé st dung

cho nhiéu kiéu di¥ liéu khac nhau.

s Cu phap

= tempate <ds mau tham sé> <khai bdo ham>
<+ Vidu

template <class T> <khai bado ham>

hoac

template <class T1l, class T2> <khai bao ham> \ 4

NMLT - Ham néng cao (phan 2)

& chuonmauhem

s Vidu
template <class T>
T min(T a, T b)
{
if (a < b)
return a;
return b;

}

void main()
{
int a = 2912, b = 1706;
int m = min<int>(a, b);
printf (“So nho nhat la %d4d”, m);

. -
o

NMLT - Ham nang cao (phan 2)

@R cnuonmauhem

< Loi ich cla viéc str dung khuén mau ham

Dé viét, do chi can viét ham tbng qua nhét.
D& hiéu, do chi quan tam dén kiéu tong quat
nhat.

Co kiéu an toan do trinh bién dich kiém tra
kiéu luc bién dich chwong trinh.

Khi phdi hop v&i sw qué tai ham, qua tai todn
t&r hoac con tl’é’ ham ta c@ thé viét dwoc cac
chwong trinh rat hay, ngan gon, linh déng va
co tinh tién hoda cao. :

-

)

o
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@ Nap chéng ham

< Nhu cau
= Thuc hié’n mot cdng viéc véi nhiéu cach khac
nhau. Néu cac ham khac tén sé kho quan ly.
< Khai niém nap chdng/qua tai (overload) ham
= Ham cuing tén nhwng c6 tham so dau vao
hoac dau ra khac nhau.
= Nguyén mau ham (prototype) khi b tén tham
sO phai khac nhau.
= Cho phép ngwoi dung chon phwong phap
thuan Igi nhat dé thwe hién cong viéc.

NMLT - Ham néng cao (phan 2)

@ Nap chéng ham

»Vidu

= Nhap mang theo nhiéu cach
void Nhap(int a[], int é&n)
{

// Nhap n réi nhdp mang a
ioid Nhap (int a[], int n)
{ // Nhap mang a theo n truyén vao
lnt Nhap (int a[])
{

// Nhap n, nhdp mang a rdi tra n vé i

}

NMLT - Ham néng cao (phan 2)

@ Nap chéng ham

“*Viduy
= Gan gia tri cho PHANSO

void Gan (PHANSO &ps, int tu, int mau)
{

ps.tu = tu;

pPs.mau = mau;

}

void Gan (PHANSO &ps, int tu)
{

ps.tu = tu;

ps.mau = 1;

NMLT - Ham néng cao (phan 2)

@ Nap chéng ham

“Chuy
= C4c ham sau day la nhw nhau

int Tong(int a, int b) // int Tong(int, int)
{

return a + b;
}
int Tong(int b, int a) // int Tong(int, int)
{

return a + b;
}
int Tong(int x, int y) // int Tong(int, int)
{

return x + y; F
} . 4

NMLT - Ham nang cao (phan 2)




@ Nap chéng ham

< Sw nhap nhang, mo hd (ambiguity)
= Do sw tw chuyén dbi kiéu

float f(float x) { return x / 2; }
double f(double x) { return x / 2; }

void main()

{
float x = 29.12;
double y = 17.06;
printf (“%.2f\n”, £(x)); // float
printf (“%$.21£f\n”, £(y));// double
printf (“%.2£7, £(10)); // 222

}

NMLT - Ham néng cao (phan 2)

@ Nap chéng ham

< Sw nhap nhang, mo hd (ambiguity)
= Do s tw chuyén dbi kiéu

void f (unsigned char c)

{ printf (“%d”, c);

ioid f (char c)

{ printf (“%c”, c);

ioid main ()

{ £(A"); // char
£(65) ; /] 2?2

}

o NMLT - Ham néng cao (phan 2)

@ Nap chéng ham

< Sw nhap nhang, mo hd (ambiguity)
= Do viéc sir dung tham chiéu

int f£(int a, int b)
{
return a + b;
}
int f£(int a, int &b)
{
return a + b;
}
void main()
{
intx=1, y = 2;
printf (“%d”, £(x, y)); // 2?2
}

o NMLT - Ham néng cao (phan 2)

@ Nap chéng ham

% Sw nhap nhang, mo hd (ambiguity)
= Do viéc st dung tham sb mac dinh

int f(int a)
{
return a*a;
}
int f£(int a, int b = 0)
{
return a*b;
}
void main()
{
printf (“%d\n”, £(2912, 1706));
printf (“%d\n”, £(2912)); //?22?
}

- NMLT - Ham nang cao (phan 2)




@ Nap chbéng toan tor

+* Khai niém
= Gibng nhw qua tai ham.
= C6 mdt sb6 quy dinh khac vé tham sb.
= Tao thém ham toan tr (operator function) dé
nap chong toan tr.

<kiéu tra vé&> operator#(<ds tham sé>)

{

// Céac thao tac can thuc hién

}

= #1a todn tw (try . 1 .* ?), <ds tham s6> phy
thudc vao toan tlir dwg'c nap chong. et

NMLT - Ham néng cao (phan 2)

@ Nap chéng toan to

s+ Toan t& hai ngbi
= Toan t& gan (=), s hoc (+,—, %, /, %), quan hé
(<, <=,>,>=1=, ==), luan ly (&&, ||, !)
= Gém c¢6 hai toan hang
= C6 thé thay dbi toan hang vé trai
= Cé thé tra két qua vé cho phép toan tiép theo
% Toan t&r mot ngoi
= Toan t& tAng gidm (++, — —), toan t&r dao d4u (
) %

= Chi cé mét toan hang

=

N
.0
.

NMLT - Ham néng cao (phan 2)

@ Nap choéng toan to

% Toan t& hai ngbi
= Toan t&r + (cho hai PHANSO)

typedef struct {int tu, mau;} PHANSO;
PHANSO operator+ (PHANSO psl, PHANSO ps2)
{
PHANSO ps;
ps.tu = psl.tu*ps2.mau + ps2.tu*psl.mau;
ps.mau = psl.mau*ps2.mau;
return ps;
}
PHANSO a = {1, 2}, b = {3, 4}, ¢ = {5, 6}; i
PHANSOd =a +b +c; // ®d=a+ (b+c)

NMLT - Ham nang cao (phan 2)

@ Nap chbéng toan ta

% Toan t& hai ngbi
= Toan t&r + (cho hai PHANSO)

typedef struct {int tu, mau;} PHANSO;
void operator+ (PHANSO &psl, PHANSO ps2)
{
PHANSO ps;
ps.tu = psl.tu*ps2.mau + ps2.tu*psl.mau;
ps.mau = psl.mau*ps2.mau;
psl = ps;
}
PHANSO a = {1, 2}, b = {3, 4}, c = {5, 6}; .
PHANSO d = a + b + ¢; // Léi N

NMLT - Ham nang cao (phan 2)




@ Nap chbéng toan tor

% Toan t& hai ngbi
= Toan t&r + (cho hai PHANSO)

typedef struct {int tu, mau;} PHANSO;

PHANSO operator+ (PHANSO psl, int n)
{
PHANSO ps;
ps.tu = psl.tu + psl.mau*n;
ps.mau = psl.mau;
return ps;

}

PHANSO a

{1, 2}; i
PHANSO b = a + 2; // OK P

PHANSO ¢ = 2 + a; // L&éi sai th& tw toan hang .

- NMLT - Ham néng cao (phan 2) Saw

@ Nap chéng toan to

s+ Toan t& hai ngbi
= Toan t&r == (cho hai PHANSO)

typedef struct {int tu, mau;} PHANSO;

int operator==(PHANSO psl, PHANSO ps2)

{
if (psl.tu*ps2.mau == ps2.tu*psl.mau)
return 1;
return O;
}
PHANSO a = {1, 2}, b = {2, 4}; -
if (a == b) \ &
printf (“a bang b”); ;fﬁi
— 9@3“%‘*@3

NMLT - Ham néng cao (phan 2) L

@ Nap choéng toan to

s Toan t&r mét ngoi
= Toan t&r tang ++ (trwéec)

typedef struct {int tu, mau;} PHANSO;
PHANSO operator++ (PHANSO &ps)
{
ps.tu = ps.tu + ps.mau;
return ps;
}
PHANSO al = {1, 2}, a2 = {1, 2};
PHANSO cl = ++al;
PHANSO c2 = a2++; // OK nhung warning ++ sau 3
&
V' 5

NMLT - Ham nang cao (phan2) =

@ Nap chbéng toan ta

% Toan t&r mot ngoi
= Toan tr tang ++ (sau)
typedef struct {int tu, mau;} PHANSO;

PHANSO operator++ (PHANSO &ps, int notused)
{

ps.tu = ps.tu + ps.mau;

return ps;

}

PHANSO a = {1, 2}, b = {3, 4};

PHANSO cl = ++a; // operator++ (ps) -

PHANSO c2 = a++; // operator++(ps, 0) £
.

NMLT - Ham nang cao (phan 2)




@ Nap chbéng toan tor

s Toan t&r mot ngoi
= Toan t& ddo dau —
typedef struct {int tu, mau;} PHANSO;

PHANSO operator— (PHANSO ps)
{
pPs.tu = —ps.tu;
return ps;

}

PHANSO a
PHANSO b

{1, 2};
—a;

NMLT - Ham néng cao (phan 2) A "

& Baitp

< Bai 1: Viét chwong trinh tinh téng cac sé nguyén
truyén vao ham (cé truyén thém sb lwong).

% Bai 2: Slra lai bai 1 d& cho phép nguwdi dung tinh
tdng cac sb6 co kiéu bat ky dwoc truyén vao ham
(c6 truyén thém sb lwong)

< Bai 3: Viét chwong trinh sp xép mang tang dan.
Céc phan tir ciia mang c6 kiéu bat ky (char, int,
long, float, double, phan sé, sinh vién ...)

<+ Bai 4: Stra lai bai 3 dé cho phép nguwdi dung
thay ddi quy luat sap xép (tang, gidm, am tang
dwong giam, ...) Vi

NMLT - Ham néng cao (phan 2) T
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Trudng Dai hoc Khoa hoc Ty nhién
Khoa Cong nghé thong tin
{lTi B& mén Tin hoc cd s&
N N N \
NHAP MON LAP TRINH

Dang Binh Phuong
dbphuong@fit.hcmuns.edu.vn

KY THUAT LAP TRINH
DPE QUY

@ Noidung

0> Téng quan vé dé quy
e> Cac van dé dé quy th
o> Phan tich giai t
o> Cac bai toan kinh dién !J

’

i

;

NMLT - K§ thuét 1ap trinh dé quy

@ Baitoan

“ChoS(n)=1+2+3+...+n
=>5(10)? S(11)?

Sao)i=1+2+ . +10=

= S0y +r

n
9]
Ul
+
—
=

]

@ 2 budc giai bai toan

Budc 2. Thé ngugc

= Xac dinh két qua bai toan dong
dang tur don gian dén phurc tap
= Két qua cudi cung.

Budc 1. Phan tich

= Phan tich thanh bai toan dong
dang nhung daon gian han.

= DUrng lai & bai toan dong dang
don gian nhat cé thé xac dinh
ngay két qua.

NMLT - Ky thudt 1ap trinh dé quy




retu

. LGOI

@ { Khai niém dé quy

“Khai niém
....................................... Van d& dé quy I3 v dé dugc
dinh nghia bang chinh nd.

*Vidu
T6ng S(n) dudc tinh thdng qua
tdng S(n-1).

<2 diéu kién quan trong
> Ton tai budc dé quy.
> Diéu kién dung. ‘ maee

NMLT - Ky thudt I&p trinh dé& quy




EE Khai niém ¢

“+Kh

@ Ham dé quy trong NNLT C

< Khai niém
= Mot ham dwoc goi la dé quy néu bén trong
than ctia ham do c6 1oi goi ham lai chinh né
mot cach truc tiép hay gian tiép.

|

. LoigoiHam Loi goi Ham2 | Loi goi Hamx

DQ gian tiép i

_______________

NMLT - Ky thudt I&p trinh dé quy

(&8 Cau tric ha

if (<D

@& Phanloai

\ Trong than ham cé duy nhat mot
?’« TUYEN TINH I6i goi ham goi lai chinh nd mgt
/ ;,;-:;_/ cach tudng minh.




@ bé quy tuyén tinh

------------

o H TinhS(n)=1+2+..+n
T S S(n)=S(n-1)+n
TSR . PK dl‘jng: S(O) =0
Cau triic chwong trinh . Chuong trinh :.
long Tong(int n)
{
<Kiéu> TénHam(<TS>) { if (n == 0)
if (<DK ding>) { return 0;
return Tong(n-1) + n;
return <Gia Tri>;
b
... TénHam(<TS>); ...
b

NMLT - Ky thudt I1&p trinh dé quy

@ Dé quy nhi phan

Cau triic chwong trinh

<Ki€u> TénHam(<TS>) {
if (<DK diing>) {

return <Gia Tri>;

. TénHam(<TS>);

. TénHam(<TS>);

Tinh s6 hang th& n clia ddy
Fibonacy:

f(0) = f(1) = 1
f(n)=f(h-1)+f(n-2)n>1
DK dimng: f(0) =1vaf(l) =1

. Chuang trinh :.
long Fibo(int n)

if(n==0]|n==1)
return 1;
return Fibo(n—1)+Fibo(n-2);
by

NMLT - K§ thuét 1ap trinh dé quy

@ DPé quy ho tudng

------------

b . Tinh s6 hang thir n cta day:
1S . X(n) = X(n — 1) + y(n - 1)

= - - y(n) = 3*x(n - 1) + 2*y(n - 1)
Cau truc chuong trinh PK dirng: x(0) =1, y(0) = 0
<KiBu> TénHam1(<TS>) { -+ Chudng trinh :.

if (<DK dirng>) long yn(int n);

97 long xn(int n) {
return <Gia tri>; if (n == 0) return 1;

, ... TénHam2(<TS>); ... return xn(n-1)+yn(n-1);
<Kiéu> TénHam2(<TS>) { long yn(int n) {
if (<BK du’ng,>)_ . if (n == 0) return 0;
return <Gia tri>;

* _ * 1) y
... TenHAM1(<TS>); ... , return 3*xn(n-1)+2*yn(n-1); |‘ .
} Z

NMLT - Ky thuét Iap trinh dé quy

Cau tric chwong tinh

<Ki€u> TénHam(<TS>) {
if (<DK ditng>) {

¥

return <Gia Tri>;

Vong 13p {
... TénHam(<TS>); ...

Tinh s hang th{ n clia day:
x(0) =1

x(n) = n2x(0) + (n-1)2x(1) + ...
+22x(n=2) + 1X(n - 1)

BK dirng: x(0) = 1

.: Chuang trinh :.
long xn(int n)

if (n == 0) return 1;

long s = 0;

for (inti=1; i<=n; i++)
s = s + i*i*xn(n—i);

return s;

by
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o e=A A LIIUIIH AL B )
goi dé quy.
= Thwc hién xon

théng tin trang EG Cac budc xay dung ham dé quy

= Lénh goi cudi «

» Téng quat hoa bai toan cu thé thanh bai

7
toan téng quat.
= Théng sb hoa cho bai toan tdng quat
| = VD: n trong ham tinh tdng S(n), ...

e N
| = Chia bai toan tong quat ra thanh:

= Phan nhv bai toan trén nhwng
kich thwdc nhd hon.
" VD:S(n)=S(nh—1)+n, ...

P = Phan khéng dé quy.

= Céc trwdng hop suy bién cia bai toan.

= Kich thuwéc bai toan trong truong hop
nay la nhé nhét.

* VD: S(0)=0 o

P - g
¢k
E

e O
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% Co ché goi ham dung STACK trong C phu hop
cho giai thuat dé quy vi:

Sl thARA Fim frarma FhA AAR AR AAanA m A L




@ Cac budc xi

@ Cd ché goi ham va STACK

i () ‘main |
AQ; D() . J/ -
hit y~ '._. [
DO); } A D
} ) /“"\:
{ 5
A() p
{ } B ) i 7 C
B(O); D) IK x D =
-(-:-(})_ _ y: é BIBIB C -
D AlAJA]ATA]A]A] [D
) } - (M[M[M|M|M|M|M|M|M|M|M]| &=

‘,Thﬁ‘?
s e he s o - ! i
NMLT - Ky thudt 1ap trinh dé quy B

EE Nhan xét

% Co ché goi ham
cho giai thuat dé

= 1o thArRA f1n 1

% Tinh sé hang th 4 cta day Fibonacy




“ Uil piica

sb hang truéc

@ Mot s6 16 thudng gap
g % Cong thirc dé quy chwa dung, khéng tim du;o’c_
A A A

bai toan déng dang don glan hon (khéng hoi tu)
nén khdng giai quyét dwoc van dé.

NKhong xac dinh cac truéng hop suy bién — neo‘
(diéu kién dirng).

“Thong diép thwong gap la StackOverflow do:

= Thuat gidi d& quy dung nhung sé lan goi de
quy qué I&n lam tran STACK. .

* Thuat giai dé quy sai do khéng héi tu hoaﬁ;
khéng coé diéu kién dirng.

raman
aAm L EENE
-m a8

@ 1.Hé thic truy hoi

“+ Khai niém

= Hé thirc truy hdi cla 1 day Anla cong thirc :

A AR AL L A LA A S nhlall

_____



@ Mot s6 15

%+ Cong thirc dé qu
bai toan déng da
nén khdng giai q

“»Khbéng xac dinh
(diéu kién dirng)|

% Thong diép thud

= Thuat giai dé
quy qua lon la
= Thuat giai dé
khéng cé diéu

R 1.He thic t

s Khai niém
= Hé thtrc truy h

2 ~ R
hiAir AIARA nhAA

#Vidy 1 L
* Vitring ct 1 gio lai nhan déi. Vay sau 5 gio: - - -

. |
O ALY Al v et AT arn AA1H ~A D AAED - o




@ LHe thictuyhoi
*Vidu 2

. Gl”fi ngan hang 1000 USD, lai suét 12%/nam.
S6 tién c6 dwoc sau 30 nam la bao nhiéu?
% Giai phap

= Goi T, la sb tién c6 dwoc sau n nam.

= Ta co:
« T, =T,,+0.12T,, =1.12T
* V(0) = 1000
= Dé quy tuyén tinh v&i T(n)=1.12*T(n-1) va
diéu kién dirng V(0) = 1000

NMLT - Ky thuat Iap trinh dé quy -

@ 2.Chia dé trj (divide & conquer)

R )

< Khai niém

= Chia bai toan thanh
nhiéu bai toan con.

= Giai quyét tirng bai
toan con.

= Téng hop két qua
tirng bai toan con
dé ra 1&i giai.

NMLT - Ky thuét 18p trinh dé quy N\

@ 2.Chia dé tri (divide & conquer)

*Vidu 1

= Cho day A da sap xep thi tw tang. Tim v tri
phan t&r x trong day (néu cd)
< Giai phap

=mid=(1+r)/2;
= Néu A[mid] = x = trd vé mid.
= Nguoc lai

+ Néu x < A[mid] = tim trong doan [I, mid — 1]
* Nguoc lai = tim trong doan [mid + 1, r] \
=>» S dung dé quy nhij phan. Y

NMLT - K§ thudt 14p trinh d& quy

@ 2.Chia dé€ tri (divide & conquer)

Vidu?2
= Tinh tich 2 chudi sé cwc I&n X va 'Y

% Giai phap
= X =Xong- e X Xng - Xy Y = Yor 4. Y Y g Y
= Pat X =X5,1... X, XN=XKq--- X 2

X=100X, +X
DALY =Yg Yo Y=Y g Y D
Y=100Y, +Y,,
= 9 X*Y = 102nXLYL + 10n(XLYL+XNYN)+XNYN .

<«

= Nhan 3 s6 nhé hon (d6 dai 51 G&RKRI"EE"thé




' 2.Chia dé tri (divide & conquer)

/ Mot sb bai toan khac
c — = Bai toan thap Ha Noi
= Cac giai thuat sap xép: QuickSort, MergeSort
= Cac giai thuat tim kiém trén cay nhi phan tim
kiém, cay nhi phan nhiéu nhanh tim kiém.

selLuwuy

= Khi bai toan I&n dwoc chia thanh cac bai toan
nhdé hon ma nhwng bai toan nhoé hon nay
khéng don gian nhiéu so vé&i bai toan gbc thi..
khéng nén dung k¥ thuat chia dé tri.

4

NMLT - Ky thudt 13p trinh d& quy gg i i

,‘ 3.Lan ngudgc (Backtracking)

*Vidu
= Tim dwdng di tr X dén Y.




@ 2.Chia dé ti - 3.Lan ngugc (Backtracking)

< M0t sb bai toan k < Khai niém
= Bai toan thap = Tai bwdc co nhiéu lwa chon, ta chon thir 1
= Cac giai thuat buee dé di tiép. ‘
= Cac giai thuat = Néu khéng thanh cbng thi “lan ngwoc” chon
kiém, cay nhi | bu,’é’c khac.
“Lwuy = Néu da thanh cong thi ghi nhan |61 giai nay
« Khi bai toan 16 dong thoi “lan ngwoc” dé truy tim |&i gidi maéi.
nhd hon ma n = Thich hop giai cac bai toan kinh dién nhw bai
khong don gia toan 8 hau va bai toan méa di tuan.

khong nén dur L gg
NMLT - K7 thust 13p trinh @2 quy i%é%gg%’

@ 3.Lan ngudg MOt s6 bai toan kinh dién

“Vidu
= Tim dwong di




= ridy Udt o 110dl
khéng co hoar

+ Khéng nam tr

« Khéng nam tr

@ Thap Ha Noi

<+ M0 ta bai toan s

= C63cotA BvaCvacdtAhiéncoNdia. —
= Tim cach chuyén N dia tir cot A sang cot C = -~
sao cho: e

« M6t 1&n chuyén 1 dia =’

« Dia I&n hon phai nam duai. o an

« C6 thé sir dung cac cot A, B, C lam cdt trung gian; ===

on"un

o

m l:!!i' .

NMLT - Ky thudt |18p trinh déqu; _siat : :
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<+ M0 ta bai toan e
* Cho ban c¢ vua kich thwdc 8x8 et



&E Thap Ha NG

M6 ta bai toan
= C63cOtA, By
= Tim cach chuy
sao cho:
« M6t 1an chuyé
* PDialén hon p
« C6 thé str dur

(8

INdiaA>C i=1? HaA>Bi+iDlaNA>C |+ N-1diaB>C!
\, 1, 1 ) 5

N
1
| N-t
LN ___]
L | | ||
Cot ngudn A

Cot trung gian B Cot dich C

NMLT - K§ thudt 18p trinh dé qu
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(E& Tém hau

M0 ta bai toan
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M6 ta bai toan
= Cho ban c& vua kich thwéc 8x8 (64 6)

= Hay di con ma 64 nwéc sao cho méi 6 chi di
qua 1 1an (xuat phat tte 6 bat ky) theo luat:

5 6
4 7
3 8
2 1 jéi;ﬁ ‘
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| @ Phan tich giai thuat dé quy

St dung cay dé quy
(recursive tree)
= Giup hinh dung bwéc phan tich va thé nguoec.
= Bwdc phan tich: di t trén xubng dwdi.
= Bwdc thé nguorce di tr trai sang phai, tr dwdi
[én trén.
= Y nghia
« Chiéu cao cla cay < Do 16n trong STACK.
* SO nut & SO 1&i goi ham.

4 ng
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< Uu diém
= Sang sua, dé hiéu, néu rd ban chat van dé.
= Tiét kiém th&i gian thwe hién ma nguén.
= Mot s6 bai toan rat khé gidi néu khéng dung
dé qui.
< Khuyét diém
= Tén nhiéu bd nhé, thoi gian thye thi lau.
= Mot s6 tinh toan cé thé bi lap lai nhiéu l1an.

= Mot sb bai toan khoéng cé |&i gidi dé quy.
x
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@ Vi du cay dé quy Fibonacy
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| ¢ Khir dé quy (Tham khao)

“Khai niém
= Pwa c4c bai toan dé quy vé cac bai toan
khong sir dung dé quy.
= Thwong st dung vong lap hoac STACK tw
tao.
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@ g ket

s Nhan xét

= Chi nén dung phwong phap dé quy dé giai
céac bai toan kinh dién nhw gidi cac van dé
“chia dé tri”, “lan nguwoc’.

= VAn dé dé quy khéng nhat thiét phai giai bang
phwong phap dé quy, cé thé sir dung phwong
phap khac thay thé (khir dé& quy)

= Tién cho nguwdi 1ap trinh nhwng khéng ti wu
khi chay trén may.

= Bwdc diu nén gidi bang dé quy nhuwng tung .
budc khir dé quy dé nang cag hieu %tneh‘deqy { 4

MLT - K thudt |

@ Bai tap thuc hanh

“»Bai 1: Cac bai tap trén mang st dung dé quy.
< Bai 2: Viét ham xac dinh chiéu dai chudi.
% Bai 3: Hién thi n dong clia tam giac Pascal.
= a[i][0] = ali][i] = 1
= a[i][k] = a[i-1][k-1] + a[i-1][K]
< Bai 4: Viét ham dé quy tinh C(n, k) biét
= C(n,k)=1néuk=0hodck=n
= C(n,k)=0néuk>n
= C(n ,k) = C(n-1, k) + C(n-1, k-1) néu 0<k<n w
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@ Bai tap thuc hanh

< Bai 5: Dbi 1 sb thap phan sang co sb khac.
< Bai 6: Bai toan 8 hau

< Bai 7: Bai toan ma di tuan

< Bai 8: Tinh céc téng truy hoi.
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