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CHUONG I PAI CUONG VE LAP TRINH

I. KHAI NIEM THUAT TOAN:
1.1. Khai nié m:

Thuattodnla taphopcdc quy tdc cb logic nham giaimotlGpbaitoannao
d6 dé duoc mot két qua xac dinh.

1.2. Cdc ti nh chdt ddc trung cua thudt todn :

1.2.1. Ti nh téng qudt :

Thuattodndugclapkhong phaichi dé€ giaimotbaitodncu thé ma thoima
con phai giai dugc mot 16p cac baitoan c6 dang tuong tu.

1.2.2. Ti nh gioi han :

Thuattoan giaimotbaitodanphaidugc thuc hiénquamotso giGihancac
thao tac dé datdé€nkét qua.

1.2.3. Ti nh duy nhdt :

Toanbo qud tri nhbi€n doéi, cling nhu trattu thuc hiénphaidugc xdc dinh
va la duy nha't. Nhu vay khi dung thuat todn cing mot dit 1i¢ u ban da u phaicho
cung motkét qua.

I.3. Phdn loai:
Theo cd'u triic, ta ¢c6 thé phan thanh ba loai thuat todn co ban sau :

- Thuat toan khong phan nhanh.

- Thuat todn c6 phan nhanh.

- Thua t toan theo chu tri nh c6 buéclap xdcdinh va c6 budce lap khong
xac dinh.

II. MO TA THUAT TOAN BANG LUU PO :
IL1. Luu dé :

Luudé 1a motdang d6 thidung dé mo ta qud tri nhti nhtodnmotcéachco
hé thong. Ngudi ta thudng thé hién thuat todn bang luu do.

I1.2. Cdac ky hiéu trén luu do :

Tén khoi Ky hié u Y nglﬁ a
Kh6i mé dau hoac ké't Dung m& dau hoac ké't
thic @ thic chuong tri nh

Khoi vaora E Pua s6 liéu vao hoac in
k&€t qua
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Khoi ti nh toan

Biéu dién cd ¢ cong thiic
ti nh todn va thay doi gia
tri cia cac bi€n

Khéi diéu kién

Dung dé phan nhdanh
chuong tri nh

Chuong tri nh con

0o

Dung dé goichuong tri nh
con

Mii tén

>

Chi hudng truyén thong
tin, lién hé cac khoi

I1.3. M6t s6 vi_du bié¢'u dién thudt toan bang luu do

11.3.1. Thudt toan kho ng phdan nhdanh:

Vi du 1: Tinh A=x*+y?

>
x

R
+
<

Ko

End

Ax+By+C

Vi du 2 :TinhS= ; biet A,B,C,x,y

Begin

€

/ Nhap (A, B, C, x,y) /

v

S=(Ax+ By + C)/SQRT (X*x + y*y)

End
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11.3.2. Thudt toan cé6 phdn nhanh:
Vi du 1: Ti m gia tri max cta ba s6 thuc a,b,c

Begin

/Nhap (a, b, c)/

U

Max="h

e <’
w

Max = a

Z
A
wn

Max =c¢c

#7
/ Xuat (Max) /

End

Vi du 2: Giai phuong tri nh bac nhat Ax+B =0 v§i cd c nghié m thuc.
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Vi _du 3 : Giai phuong tri nh bac hai Ax*+Bx+C =0 v6i cd c nghié m thuc.

Xuat (*X;=",(-b + SQRT(Delta)) / (2*a))
Xuat (“X,=",(-b - SQRT(Delta)) / (2*a))

< VVYY

End

11.3.3. Thudt toan co6 chu tri nh:

Thuattodn ¢6 chu tri nh vdicdcbudelipxdcdinh thudng duoc thé hien
bang luu d6 sau :

i = gia tro ban fiau

>¢

Lenh S;
Tang i

véinla gia tri k€t thic.
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Vi du 4 TinhS= ) X, vdicdc x, do tanhap vao.
1=1

III. CAC NGON NGU LAP TRINH & CHUONG TRINH DICH:
II1.1. Neon ngw ldap tri nh:

II1.1.1. Gigi thié u: Con ngudi mudn giao ti€ p vGi may ti nh phaithong qua
ngon ngit. Con ngudi muoén may ti nhthuc hiéncong vié c, phaivi€tcacyéucau
duachomdy bing ngonngit may hi€uduogc. Viécvi€tcacyéucidutagoila lap
tri nh (programming). Ngon ngit ding dé 1aptri nhduogc goila ngdonngit 1ap tri nh.

Né&ungonngit laptri nh ganvgivandé cangiaiquyé€t, ginvéi ngdnngit tu
nhiénthi vié claptri nhs€ don gianhon nhié u. Nhirng ngénngit 1ap tri nh ¢6 ti nh
chatnhu tré ndugc goila ngdn ngit cAp cao. Nhungmay ti nhchi hiéu dugcngon
ngit riéng cuami nh, d6 1a cac chudiso 0vGil va nhu vay rd rang la khé khan
cholap tri nh vién, vi né khong gan giii vGi con nguoi.

Hién tai, ngdn ngtt 1ap tri nh dugc chiaralam céc loai sau:
II1.1.2. Phdn loai ngon ngit ldp tri nh:

- Ngon nglt may (machine language)
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- Hop ngir (assembly language)
- Ngon ngit cap cao (higher-level language)
Domdy ti nhchi hi€udugcngonnglt may,chonénmotchuong tri nhvié't
trong ngodn ngit cA'p cao phaidugc bié n dich sang ngéon nglt may. Cong cu thuc
hi¢n vié c bien dich d6 dugce goi la chuong tri nh dich.

II1.2. Chuong tri nh dich:

Chuong tri nhdichdugcchiaralam?2loai: tri nhbié ndich (compiler) va tri nh
thong dich (interpreter)

II1.2.1. Tri nh bié ndich: 1a vié c chuyé n motchuong tri nh trong ngdon ngit
cdpcaonaodo (chuong tri nh ngudn) sang ngén nglt may (chuong tri nh di ch).

- Thoi gian chuyé n mot chwong tri nh ngudn sang chuong tri nh di chduoc
goila thoi gian dich.

- Thoi gian ma chuong tri nh di ch thuc thi dugc goila thoi gian thyc thi.

Nhu vay, chwong tri nhnguén va dit lieu dé€ chuong tri nh thuc thi dugc xtr

ly trong cd ¢ thoi di€ m khé ¢ nhau, duoc goila thoi gian dich (compile time) va
tho1 gian thuc thi (run-time)

DO lieu
Chodng trinh l Trinh bien l Chodng trinh l May tinh l
nguon dich fiich théc hien Ket qua

Hi nh I.1. Chuong tri nh thuc thi theo co ché dich cua tri nh bié n dich

I11.2.2. Tri nh thong dich: qua tri nh dich va thuc thi xay ra cung 1 thoi
gian, dich dén dau thi hanh 1énh dén dé.

Choongtrinh| iChoongtrinh| qua
nguon thong doch
DO lieu

Hi nh 1.2. Chuong tri nh thuc thi theo co ché dich cua tri nh thong dich
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CHUONG 2 LAM QUEN VOINGON NGU C

* GIOI THIEU NGON NGU C

Ngonngit C do Dennis Ritchie 1a nguoidautiéndé xud't,da thi€tké va cai
dat C trong moi truong UNIX. N6 c6 ngudn goc tir ngon ngit BCPL do Martin
Richards dwa ra vao nam 1967 va ngon ngit B do Ken Thompson ph4t trié n tix
ngon ngit BCPL nam 1970 khi vi€t hé diéu hanh Unix.

Cla ngonngit lap tri nh da dung, cdp caonhunglaicd kha nang thuc hién
cacthaotdcnhu cuangdnnglt Assembly. Vi thé ngonngit C nhanh chéng dugc
caidat, st dungtrénmay viti nhva da tr6 thanhmotcong cu laptri nhkha manh,
hié n nay dang c6 khuynh huéng tré thanh mot ngdn ngit 14 p tri nh chi nhchomay
vi ti nh tré n th€ gidi.

* Pac diém ngon ngir C

Ngon ngit C ¢6 nhitng dac diém co ban sau :

- Ti nh c6 dong (compact) : Ngon ngit Cchi c¢6 32 tir khod chuian, 40 todn
tir chuAn ma hau hét dugc biéu dién bdicac diy ky tw ngin gon.

- Ti nh cau tric (structured) : Ngon ngit Ccé mottaphopcdcphdtbiéulap
tri nh cAu tric nhu phat bi€é u quyétdinh hoaclap. Do dd, né cho phép ching ta
vi€'t chuong tri nh c6 t6 chitc va dé hi€u.

- Ti nh twong thi ch (compactable) : Ngon ngit Cc6 bo 1énh tién xir 1y va
céc thu vié n chuanlam cho cd c chuong tri nh vi€tbang ngonngit Ccé thé twong
thi ch khi chuyén tir mdy ti nh nay sang may ti nh ki€ u hoan toan khac.

- Ti nh linh d6ng (flexible) : Ngon ngit C1a mot ngon ngit ra't linh dong vé
ngit phd p, n6 c¢6 thé chapnhanratnhiéu cd chthé hié n ma khong c6 & ngon ngit
kha ¢ nhu Pascal, n6 gidp choki ch thudc ma 1€ nh ¢6 thé thu gonlaidé chuong
tri nh thuc thi nhanh chéng hon.

- Bié n dich : Ngon ngit C duoc bié n dich bang nhiéu budc va cho phép
bié n dich nhié u ta p tin chuong tri nhrié ng ré thanh cdc tap tin doi twong (object)
va noicacdoituong do lai véinhau (link) thanh mot chuong tri nh thuc thi thong
nhat.

I. CAC KHAI NIEM CG BAN
I.1. Cdu tritc co ban ciua mot chuong tri nh C

[ti€n x{ 1y ]
[Cac ham]
main()
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{ [khai ba o bién;]
[nhap dit ligu ;]
[xu 1y ;]
[xudt ;]

}

Vi du : Chuong tri nh hién tré n man hi nh cau “Chao cac ban”

void main()
{ printf(““Chao cac ban\n”);
}

Mot vai nhan xét quan trong :

- Chuong tri nh C bao gid ciing ¢c6 mot hay nhi€¢ u ham, trong d6 c6 mot
ham chi nhbatbudc phaicé 1a ham main(). Pay chi nh1a hAm dugcthuc hién
dau tié n trong chuong tri nh.

-Capdau“{ }“dé xdc dinh mot khoi 1énh.

- Ham printf(“ Chao cac ban\n) 1a ham chuin ctia C dung dé xuidtcau
thong ba o “Chao cac ban” ra man hi nh. Ky tu “\n*“ 13 ky tu dac biét dung dé
xuéng dong.

-Dau “” dé cham dit mot 1énh.

- Chuong tri nh C c6 phan bié t chit thuong vdi chit hoa. Pa so ca c tir khoa
ciia Cdugc vi€t bang chit thudng, con motso i t duoc vi€t bang chit hoa ma ta
phaituan thi chit ché, n€u khong thi chwong tri nh dich s& khong hié u.

* Mot vai vi du

Vi du 1:Inbangliy thira 2 cua cac s6 nguyén tt 10 dén 50
/* Chuong tri nh in bi nh phuong cac s6 tit 10 dé€n 50%/
#include <stdio.h>

void main()

{int n; /¥Khai bd o bi€ n n ki€ u nguyén */
n=10; /*Gan n=10 */
while (n<=50) /#Lap t 10 d€n 50 bang while */
{ printf(“%3d \t %5d\n”,n,n*n); /*indang 5d1a danh 5 vitri d€ innva n**/
n++; /*Tangnlén 1 */
} /*HEt while*/

} /¥*HEt main*/



Ky thudt ldp tri nh 9

Vi du 2 : Tuong tu nhu vi du 1 nhung viétcachkhac:
#include <stdio.h>

#define max 50 /*Tién xtr 1y, dinh nghi a max =50%/
void main()
{ int n; /¥Khai bd o bi€ n n ki€ u nguyé n*/
for (n=10; n<=max; n++) /¥Lap ti 10 d€n 50 bang for*/
printf(“%3d \t %5d\n”,n,n*n);/*in n vd n* dang 5d 1a nam chit s6*/
} /¥HEt main*/

Vi du 3:Chuong tri nhinliiy thira 2, 3,4, 5; c6 duinghamdé ti nhlily thira:
#include <stdio.h>

#define max 50 /*Tién xtt 1y, dinh nghi a max =50%/
float luythua(int n, int m) /*Ham luythua v4i 2 thong so*/
{ float s=1; /*Khai ba o va kh&i tao bi€n s*/

for ( ;m>0;m--) /*Lap giam dan th m tGi 1%/

S=s*n;

return s; /*Tra k€t qua vé */

}
void main()
{ int n,n2,n3,n4,n5; /¥Khai ba o bi€ n kié u nguyé n*/
for (n=10;n<=50;n++) /*Lap tir 10 d&€n 50 bang for*/
{ n2=luythua(n,2); /*Goiham luythua*/
n3= luythua(n,3);
n4= luythua(n,4);
n5= luythua(n,5);
printf(“%3d \t %5.2f\t 9%5.2f\t %5.21\t %5.2f\t %5.2f\n”,

n,n2,n3,n4,n5); /*inn va n™ dang 5 chit s6 vGi 2 s6 1¢ */
} | /*HE&t main*/
* Ham xuat chuan printf()
Ciu phap -
printf(“’chudi-dinhdang” thamsol,thamso2,...)
V nghi a :

Ha m printf() s€ xem xét chudi-dinhdang, 14y gia tri ca c tham s6 (n€u can)
dé datvao theo yéu cidu cta chudi-dinhdang va gdi ra thi€'t bi chuin.

Chubi-dinhdang 1a mot chudi ky tu, trong d6 ¢6 nhitng ky tu xué't ra
nguyénvenhoicxudtd dangdacbiét, va c6 thé c6 nhitng chudi dié ukhi€én
canldy gid tri cha cdc tham s6 dé thay vao do khi in ra.
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- Nhitng ky tu ddc biét :
Ky tu Tac dung Ma ASCII
\n Xudng hang méGi 10
\t Tab 9
\b Xo6aky tu bén trdi 8
\r Con tro tré vé dau hang 13
\f Sang trang 12
\a Phat ti€ ng coi 7
\ Xud'tdau chéo nguoc 92
\ Xudtdaunhdydon ¢ 39
\’ Xuatdaunhay kép “ 34
\xdd Xuatky tu c6 ma ASCII dang Hex 1a dd
\ddd Xuatky tu c6 ma ASCII dang Dec la
ddd
\0 Ky tr NULL 0
- Chuoi dinh dang :

% [ flag][width][.prec][FLINLhLI] type

Type : dinh kié u clia tham so theo sau chudi-dinhdang d€ 14y gia trira

Type Y nghi a
d,i S6 nguyén co so 10
u S6 nguyén co s6 10 khong ddu
0 S6 nguyén co sO 8
X S6 nguyén co sO 16, chit thuong(a,b,...,f)
X S6 nguyén co sO 16, chit in (A,B,....F)
f S6 thuc dang [-]dddd.ddd...
e S6 thuc dang [-]d.ddd e[+/-]ddd
E S6 thuc dang [-]d.ddd E[+/-]ddd
2.G S6 thuc dang e(E) hay f tuy theo d6 chi nh xac
C Ky tu

Chubi ky tu tan ciing bang \0’

Dau % canin
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Flag : Dang di€ u chi nh

Flag

Y nghi a

n€u khong cé

in d@ lié u ra véi canh phai

in dt li¢ u ra v61 canh trai

+

Luon bat ddu s6 bang + hay -

#

in ra thy theo type, néu:

0 : Chen thé m 0 dung trude gid tri >0

X,X :Chen thé¢ m Ox hay 0X ding trudc s6 nay
e,E,f :Ludonluoncoé daucham thap phan

G,g : Nhu tré n nhung khong c¢6 so6 0 di sau

Width : dinh ki ch thu6c inra

Width Y nghi a
n Danhi tnhatnky tu, di€ nkhoang trang cd cky tu con trong
On Danh{itnhdtnky tu,diéns6 0 cdac ky tu con trong
* SO ky tu i t nhdt cAn in ndm & tham sO twong ing

Prec : dinh ki ch thuéc phan 1€ inra

Prec Y nghi a
khong c6 do chi nh x4 ¢ nhu bi nh thudng
0 d,i,o,u,x do chi nh x4 c nhu ct
e,E.f Khong cé dau cham thap phan
n nhi€éu nhat1a nky tu (s6)
* S6 ky tu i t nhdtcdn in ndm & tham s6 tuong Ging
Cac chir bo sung

F Tham s6 1a con tro xa XXXX:YYYY
N Tham so 1a contro gdin YYYY

h Tham s6 la short int

1 Tham so6 1a long int (d,i,0,u,x,X)

double (e,E f,g,G)
Vi du 1: char c=A’;

char s[]="“Blue moon!” ;
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Dang Thong so Xuat Nhan xét
tuong irng
9oC C “A” do rong 1
J%2¢ C “A” do rong 2, canh phai
J0-3c C “A ¢ do rong 3, canh trdi
%d c “65” Ma ASCII cua ‘A’
905 S “Blue moon!” do rong 10
%035 S “Blue moon!” Nhi€ uky tu hon can thi€'t
%.6s S “Blue m” Chi nh xdc 6 ky tu
9%-11.8s S “Blue moo * Chi nh xac 8, canh tra1
Vi du2: int 1= 123;
float x=0.123456789;
Dang Thong so Xuat Nhan xét
tuong ung
90d 1 “123” do rong 3
9%05d 1 “00123” Thém 256 0
%70 i “ 1237 Hé 8, canh phai
Po-9x i “ITb Hé 16, canh trd i
Yoc 1 “le Ky tu c6 ma ASCII 123
J0-#9x 1 “Ox7b Hé¢ 16, canh trdi
%10.5f X “0.12346” do rong 10, c6 5 chit s6 thap
phan
%-12.5¢ X “1.23457e-01 “ Canh trd1, in ra du6i dang
khoa hoc

Vi_du 3: Vi€t chuong tri nh in hi nh chit nhat kép bang cdc ky tu ASCII

void main()

C9

CD

BB

C8

CD

BC

{ printf(“\n\x CO\xCD\x BB”’);
printf(“\n\x C8\x CD\x BC\n);
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1.2. Ki¢'u dit lié u co bdn

1.2.1. ®inh nghi a:

Kiéu dit lié¢ u co banla ki€ u dit lie u ¢ gia tri don, khong phan chiaduoc

nita nhu so0, ky tu

1.2.2. Phdn loai:

Tén kiéu Y nghi a Ki ch Pham vi
thudc
char Ky tu I byte |-128- 127
unsigned char | Ky tu khong dau 1 byte |0-255
unsigned short | S0 nguyé nngankhongdau| 2 bytes |0 65535
enum S6 nguyén c6é dau 2 bytes |-32768 - 32767
short int S6 nguyén cé dau 2 bytes | -32768 - 32767
int S6 nguyén cé dau 2 bytes | -32768 - 32767
unsigned int S6 nguyén khong dau 2 bytes |0 - 65535
long S6 nguyén daico dau 4 bytes | -2147483648 —
2147483647
unsigned long | S6 nguyén daikhong ddu | 4 bytes |0- 4294967295
float S6 thuc do chi nhxacdon | 4 bytes | 3.4 E-38 3.4 E+38
double S6 thuc do chi nh xackép| 8 bytes | 1.7 E-308 - 1.7
E+308
long double S6 thuc do chi nhxachon | 10 bytes | 3.4 E-4932 - 1.1
double E+4932
Chi y :

1. Ngon ngit C khong c6 kié u logic (boolean nhu Pascal) ma quan nié m
Khac 0 1a true

01a false ;

2. Ngon ngit C khong c6 ki€ u chudi nhu ki€ u string trong Pascal

3. Cdc kiéu dong nha't:

int = short int = short = signed int = signed short int
long int = long

signed long int = long
unsigned int = unsigned = unsigned short = unsigned short int

unsigned long int = unsigned long
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L.3. Bién
1.3.1.Té n bié¢n : Ténbi€nla motchudiky tu batdaubangky tu chit, ky tu
k& ti€pla ky tu chit (dAu gachdudi “_”dugc xemla ky tu chit) hoa c s6 va khong
dugc trung véi cac tir khoa cua C.

Chu y : - Ngon ngit C phan biét chit thuong véi chit hoa nén bi€n chix

thuong v6i chit hoa 1a kha ¢ nhau.

Vi du : Bien_1 _bien2 la hop 1¢
bi&en 2 ab 1a khonghop 1¢

-Ngon ngit Cchi phan biéthaiténhgplé véinhau bangnky tu dautién

cta ching. Thong thuong n=8, nhung hié n nay nhi€ u chwong tri nh dich cho phép
n=32, nhu Turbo C cho phép thay d6i s6 ky tu phan biét tir 8-32)

Vi du :Hai bi€n sau bi xem la cung tén
bien_ten_dai_hon_32_ky_tu_dau_tien_1
bien_ten_dai_hon_32_ky_tu_dau_tien_2

1.3.2. Khai bdo bién
Céc bi€n phai dugc khai b o truge khi st dung nham gidp cho chuong
tri nh dich ¢6 thé xur Iy chiing.

Khai bao bi€n c6 dang :

Kié uditlié u ténbi€nl [,tenbi€n2 ...] ;

Vi du:int a,b,c;
float x,y,delta;
char c;

* Khai bao va khoitao bi€n:

Ki€u dit liéu ténbi€n = gid tri ;

1.3.3. Ham nhdp dit lié u chudn
a) Ham scanf()
Cit phdap: scanf(“chudi-dinhdang“,diachi thamso 1, diachi thams62,...)
- Chudi-dinhdang cua scanf() gom cé baloaiky tu :
+ Chubi dié u khién
+ Ky tu trang
+ Ky tu khic tring
% Chudi diéu khi€n c6 dang :
9o[width][h/1] type
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Véi type: xdc dinh ki€u ciia bi€n dia chi tham s6 s& nhan gid tri nhap vao

Type Y nghi a
d,i S6 nguyén co s6 10 (int)
0 S6 nguyén co sO 8 (int)
u S6 nguyén co s6 10 khong ddu (unsigned)
X S6 nguyén co sO 16 (int)
fe S6 thuc (float)

C Ky tu (char)

S Chubi ky tu

p Con tro (pointer)

If S6 thuc (double)

Lf S6 thuc (long double)

Width : xdc dinh s6 ky tu t6i da s€ nhan vao cho ving do6.

Ham scanf() chi nhan cho dt widthky tu hodc cho d€nkhi gapky tu tring
dautién. Néuchudinhapvaonhiéuhonthi phanconlaisé danhlaicholangoi
scanf() k& ti€p.

Vi du 1: scanf(“%3s”,str);

Né&u nhap chuéi ABCDEFG [
thi scanf() s€ nhantoida3ky tu catvaomang str,con DEFG s€ duoclay
n€u sau d6 cb lan goi sanf(“%s”,str) kha c.
Vi du 2: unsigned long money;

scanf(“%Ilu”,&money);

Luuy:NEuscanf(“%ul”, &money) thi gia trinhap vao s€ khong dugc luu
trit trong bi€ n money, nhung chuong tri nh dich khong b o 161i.

Vi _du 3: Nhapvaotén va bi giéi han trong khoang [A-Z,a-z]
char name[20];
printf(“Name :7) ;
scanf(“%[A-Za-z]”,&name);

Trong truong hgp nay, n€u ta gd sai dang thi name =

9999

U Ky tu trang: n€u c6 trong chudi-dang s& yé u cdu scanf() bd quamothay
nhié uky tu trdng trong chudinhap vao. Ky tu trang 1a ky tu khoang tring (* ©),
tab (‘\t’), xué6ng hang (“\n’). Motky tu tra ng trong chudi-dinhdang s&€ dugchiéu
1a chd nhap dé€n ky tu khd ¢ trang ti€ p theo.
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Vi du 4: scanf(“%d “,&num);

Ha m scanf() cho tanha pmotky tu khé c tring nita thi mdithoéatra. Ky tu

d6 s& nam trong ving dé m va s& duoc 14y bdi ha m scanf() hoa ¢ gets() ti€ p theo.
U Ky tu khd ¢ tring: n€u cé trong chudi-dinhdang s& khi€n cho scanf() nhan

vao ding ky tu nhu thé.

Vi du 5: scanf(%d/%d/%d”,&d,&m,&y);

Ham scanf() cho nhAn mot s6 nguyén,catvaod,ké d€nla dau ‘/’,bd dau
nay diva chd nhan s6 nguyénké ti€p dé catvaom. Neukhong gaipdiu )’ k&
ti€p s6 nguyén thi scanf() cha m dut.

Chii y : Ham scanf() doi hdi ca c tham s6 phaila cdcdiachi cliacdcbién
hoac la mot con tro.

*Toan ta diachi & :Laydiachi ciamétbi€n

Vi du 6: intn; — biénn
&n; - diachi cuan
printf(“tri = %d, dia chi = %d”,n,&n);
b) Ham getch():

Ham getch() duing dé nhan motky tu do tanha p tré n ban phi m ma khong
can go Enter vGi cd phap:

ch = getch(); Khong hién ky tu nhap tré n man hi nh
ch = getche(); Hién ky tu nhap tré n man hi nh
V6ich 1a bi€n ki€ u char.
Vi du 7:
void main()
{ char ch;

printf(““Go vao ky tu bat ky : °);
ch = getche();
printf(“\n Ban vua go %c”,ch);
getch();
}
Vi du 8: Bannhapvao 1 chit cdi. Néuchit ciinhapvaola 'd' thi chuong
tri nh s& k&t thiic, nguoc lai chuong tri nh s& bao 16i va batnhap lai.
#include <stdio.h>
#include <conio.h>

void main()
{ char ch;
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printf("\nBan nhap vao 1 chu cai tuadene: ");

while ((ch=getche()) !="d")

{ printf("nXin loi, %c la sai roi",ch);
printf("\n Thu lai lan nua. \n");

}

}

Luu y: Ham getch() con cho phép ta nhap vao 1 ky tr m& rong nhu cac
phi mF1,F2,.., cdc phi mdichuyén cursor. Cdc phi mnay luon cé 2 bytes: byte
thit nhatbing 0, con byte 2 1a ma scancode cia phi m d6. D€ nhanbi€ttada go
phi m ky tu hay phi m m& rong, ta cé6 chuong tri nh sau:

void main()
{
nt c;
int extended = 0;
¢ = getch();
if (!c)
extended = getch();
if (extended)
printf("The character is extended\n");
else
printf("The character isn't extended\n");

}

Phi m Ma scancode
F1 59
F2 60
F3 61
F4 62
F5 63
Fo6 64
F7 65
F8 66
F9 67

F10 68
Home 71
N 72
NZ 80
< 75
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-2 77
PgUp 73
PgDn 81

End 79

Ins 82

Del 83

Bang ma scancode ctia cac phi m m& rong
c. Ham kbhit(): Him int kbhit() s& kié m tra xem c6 phi mnao dugc go
va o hay khong. N&u ¢4, ham kbhit sé tra vé mot s6 nguyé nkhac 0, va nguoclai.
Ky tu ma tanha p vao qua ha m kbhit() ¢6 thé 14y duoc qua ham getch()
hoa c getche().
Vi du:
void main()
{
printf("Press any key to continue:");
while (!kbhit()) /* do nothing */;
char kytu=getch();
printf("nKy tu vua an : %c" kytu);
}
1.4 Hang: Hingla cacdailuong ma gid tri chand khong thay d61i trong qua
tri nh chuong tri nh thuc hié¢n.

1.4.1. Phdn loai :

a. Hang so :1a cac gid tri s6 da xdc dinh va khong doi.

int unsigned long hé 8 h¢ 16 float/double
Dang | nnnn | nnnnU/u | nnnnL/l | Onnnn | Oxnnnn nnnn.nnnn
-nnnn -nnnnl/L nnnn.nnnE/etnnn
Vi du | 4567 123U | 456789L | 0345 Ox1AB 123.654
-12 12ul -1234L 123.234E-4
Chi y :

- Caching s6 vi€tkhong ddu hodc khong s6 mii dwoc hi€ula s6 nguyén,
ngugc laila double.

- Cdching s6 nguyén lén hon int s&€ duoc luu trit theo ki€ u long, con 16n
hon long thi dugc Iuu trit theo ki€ u double.

- C4dc hang s6 nguyé n duong 16n hon long s& duoc luu trit theo ki€ u double

- Mot hing s6 duoc luu trit theo dang long né€u theo s6 d6 ¢6 ky tu 1 (L),
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dangunsigned n€u sau doé co chit u (U),dang thapluc phanné€utrude so
d6 c6 Ox va dang bat phan n€u trude s6 dé c6 0
Vi du: 50000; 10L; - Long
5U, 100u — unsigned
0x10 - hé 16 =16,
010 - hé 8 =8,
b. Hangky tu:1a ky tu rieng bié t dugc vi€t trong haiddunhdydon: ‘A’
Gia tri cia hang ky tu 12 ma ASCII cua né.
Vi du : printf(“%c c6 gia trila %d”,’A’,’A’);
- ‘A’ ¢6 gia trila 65
* Hing ky tu c6 thé tham gia va o c4 ¢ phép tod n nhu moi s6 nguyén khd c.
Vi du :‘9’-’0°’=57-48=9
» Hing ky tu ¢ thé 1a cdc ky tu dac biétdang \c,” ma ta da xét & ham
printf() nhu \n’,N\a’,\t” ...
c. Hang chudi : La mot chudiky tu ndm trong hai ddu nhay kép « .

Vi du: “Day lamot chuoi”
“Hang chuoi co ky tu dac bi¢ t nhu \\n \248”
“*  _ chubirdng.
Chi y :
- Phan biét “A” £ A’
Héang: Chub6iKy tu
Dang luu trit :

A N0 A

- Nhan xét: & dang luu trit, ta tha'y tan cing ctia chudi cé ky tu NULL \O’
ma khong ¢6 6 dang ky tu. Chi nhvi vay ma khong c6 ky tu rong .

-Motchubdicé thé dugc viét tré nnhié u hang vdi di€ ukié nhang tré n phai
c6 dau \.
Vi du :“Day la mot chuoi duoc viet tren \
nhieu hang \n”
d. Hang bié'u thirc : La mot bi€ u thitc ma trong d6 cdctoanhang déula
cachiang. Khid6 chuong tri nhdich sé ti nh tod n bi€ u thitc trude, va k€t qua duoc
lvu trit thang bing mot hing s6 twong duong.

Vi du: 8%20-13 - kétqua luu trit 1a 173
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‘a-’Ar - la 97-65 =32
1<8 - la 0 (sai)
1.4.2. Khai bdo hang:
Cii phdp: const t¢nhing = bi€ uthiic;
Vi du: const MAX = 50;
const PI =3.141593;
Chii Y : - Tacé thé khai bd o hing bing cd ch dinh nghi a 1 macro nhu sau:
#define ténhdng gidtri
- Lé nh #define phai dugc khai ba o ngoaiham va sauné khong cé
diu;
L.5. Phép todan
1.5.1. Phép gan:
Cii phdp: bi€n = bié u thic;
Chii y : Phép gan trong ngon ngit C tra vé mot ket qua 1a tri chia bié€ u thic
Vi dul:c=10;
a=b=c;
printf(“a=%d , b=%d”,a,b); - a=10,b=10
Vi du2:x=b+2%; < y=a+(x=b+2*)
y=a+X;
Vi du 3 :(n+3) =4+z; (khonghgplé vi bén trdila biéu thic)
‘‘=c+’0%; (khong hoplé vi béntraila hing)
1.5.2. Cdc phép todn sé hoc :
a. Phép toan hai toan hang : +, -, *, [, %

Phép toan | Kiéu toan hang Kiéu ké't qua
+,-,* | char, int, long, float, | Kiéu clia todn hang c6 kiéu cao nha't

double

/ nguyén/nguyén Kié u nguyén va 1a phép chia nguyén
thuc(nguyén)/thuc Kiéu thuc va 1a phép chia thuc
(nguyen)

% nguyé n/nguyén Kié unguyén va la phép chialdy phan du

Vi du:

#include <stdio.h>
void main()
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{ char cv;
it iv=121;
float fvl,fv2;
printf(“ Chuyén ki€ u \n\n”);
cv =1v;
printf(“int duoc gan cho char : %d - %d (%c)\n\n”,iv,cv,cv);
fvl =1v/50;
printf(“ int : %d / 50 = %f \n\n”,iv,fvl);
fvl =1v/50.0;
printf(*‘ float : %d / 50.0 = %f \n\n”,iv,fv1l);
fvl = 1028.75;
fv2 =fvl +iv;
printf(* %f + %d = %f \n\n” fvl,iv,fv2);
getch();
}

b. Phép todn médt todn hang : phép tang ++, phép giam --
a++ hodc ++a o a=a+l
a-- hoac --a o a=a-1
Chii Y : Tuy nhién a++ s& khd ¢ ++a khi ching ding trong bi€ u thic (c6
phép géan).
a++ : Tang a sau khi gia tri cia né dugc st dung.
++a : Tang a trude khi gia tri cia né dugc su dung.

Vi du:
main() a b n
{ nt a=4 , b=6, n; 4 6
n=a+b; 4 6 10
n=at+++Db; 5 6 10
n=++a+b; 6 6 12
n=--a+b; 5 6 11
n=a--+b; 4 6 11
n=a+b; 4 6 10
}

1.5.3. Phép gan phicc hop:
Cii phdp: bi€n op=<biéuthtic> = bi€n=bi€n op <biéuthic>
V61 op la phép todn.
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Cacphép ginphitchgp: +=,-=,%=, /=, %=,<<=,>>=
Vi _du :n =n*(10+x) e n *= (10 +x)
n=n% 10 - n %=10
[=143 = I +=3

<< :la phép dich chuyén bit qua trai .
>> : 1a phép dich chuyén bit qua phai .
1.5.4. Phép todan quan hé :

< : nho hon
> : 16n hon
>= : 16n hon hodc bang
<= : nhd hon hoac bang
I= : khac
== :bang

Chi y:

- Phan biét toan tir so sanh == v&i phép gan =
- Ckhong c6 ki€ u dit lié¢ u boolean ma qui uGc : Gia tri 0 12 sai
Gia tri =0 1a ding
Vi du:
a=10;
b= (a>6)*(a-6) -b=4
c= (a< 5)*(a-5) -»c=0
Vi du: Ti m s6 16n nhat trong 3 s6 nguyén a, b, ¢

#include <stdio.h>
#include <conio.h>
void main ()
{ int a, b, ¢, max;
printf(“Chuong tri nh ti m s6 16n nha't trong 3 s6”);
printf(“Nhap a, b, ¢”);
scanf(“%d %d %d ”, &a, &b, &c);
max = a;
if (max<b) max =b;
if (max<c) max =c;
printf(“S6 16n nhat = %d”, max);
getch();
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1.5.5.Todn tu logic:
Toan tir Y nghi a
NOT ! Phu dinh
AND && Giao, va
OR Il Hoi
Tht tu ti nh todn ti tré n xudng.
Bang chan tri:

X ‘ !'x X y X && y
true false true true true
false true true false false

false true false
false false false
X y x|y
true true true
false true true
false true true
false false false

Vi du 1: Xétky tu ¢ c6 phaila ky s6 hay khong?

char c;

if (c>=°0" && c<=9’)

printf (“% c la ki tu so “, ¢);
Vi du 2: Xétky tu ch la chit cai hay khong?
if ((ch>=‘a’) and (ch<=‘2")) or ((ch>=‘A") and (ch< =‘Z’))
printf(“%c la chu cai \n”,ch);

Vi du 3:
int a=10, b=5, c¢=0;
a&&b - 1
a&&c -0

a||C -1

Vi du 4:
int a=10, b=5;
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int i=2, j=0;
(a>b) && (i<j) - 0
(a<b) Il (i>)) -1
Vi du 5:
n=5;
while (n)
{ printf("\nS6 n = %d" n);
n--;
}
1.5.6. Todn tit phdy:
Cu phap:
T = (expl, exp2,exp3); // T=kétqua cuaexp3
Vi _du: m=(t=2, t*t+3) - m=7; t=2
c=(a=10,b=5,a+b); - a=10, b=5, c=15
1.5.7. Todn tir dié u kié n:

Ctu phap :

T = <di€u kién> ? <btl> : <bt2>;

Néu <die¢u kién>1a ding thi T =<btl>, ngugclaiT = <bt2>
Vi du: A=1>=MAX ?1:0;

printf (“ max (a,b) = %d “, (a>b) ? a:b);

lower =(c>=‘A"&& c<=7Z)?7c- ‘A’ +‘a’ :c;

1.5.8. Todn tu tré n bit (bit wise) :

Dang Ky hi¢u Y nghi a
NOT bit ~ lay bu 1
AND bit & giao
OR bit | hoi
XOR bit A hoiloai trx
dich tra1 << nhan 2
dich phai >> chia 2
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Bang chan tri:

Bit Bit Bit két qua
A B ~A A&B AlB AMB
0 0 1 0 0 0
0 1 1 0 1 1
1 0 0 0 1 1
1 1 0 1 1 0
Vi _du:
a= 4564 0001 0001 1101 0100
b= 13667 0011 0101 0110 0011
a&b 0001 0001 0100 0000
alb 0011 0101 1111 0111
a’b 0010 0100 1011 0111
Ynghi a:

1. Phép AND bit thudng dugc dung dé ki€ m tramot bit cu thé nao dé trong
thanh phan dit lié u x ¢6 tri 0 hay 1. Vié ¢ nay thuc hié n bang cd ch sit dung mot
mitna (mask) v4ibit cAn quan tAim bang 1 con cdc bitkhd c bang 0. Tald'y mask
AND véi gié tri x. N€u k€t qua thu dugc bang mask thi 1a bitcAnquantamla 1,
nguoc laila 0.

Vi du 1:

void main()
{ unsigned x1; x2;
printf (“\n cho 2 s6 hex(2 s6) “);
scanf (“%x %x “, &x1, &x2);
printf (“% 02x & % 02x = % 02x\n”, x1, x2, x1& x2);
}
Vi du 2: Tamudn biét bit thit 3 cua so6 hexachla 1 hay O :
void main()
{ unsigned char ch, kq;
printf (“\n cho 1 s6 hex 2 s6 :”);
scanf ( “%x“, &ch);
kg= ch & 0x08;
if (kq== 0x08) printf (“bit 3 =17);
else printf (“bit 3 =07);
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2. Phép OR dung dé bat cdc bit can thi€t 1én cling nhd vao mot matna.
Chang han nhu ta mudn bat bit thit 7 ctia bi€n ch (unsigned char ch) 1én 1:

ch =ch | 0x80;
Vi du 3:

void main()

{ unsigned char x1,x2;
printf (“\n cho 2 s6 hex (ff hay nho hon) :”);
scanf (“%x %x”, &x1, &x2);
printf (* %02x | %02x %02x \n”, x1, x2, x1| x2);

}
3. Phép XOR dung dé “lat” bitnghi ald hodnchuyén0- 1
Vi du 4: B¢ 1at bit 3 ta c6 chuwong tri nh:
void main()
{ unsigned char ch;
printf (“nhap 1 s6 hex < = ff :”);
scanf (“%x”, &ch);
printf (“%02x A 0x08 = %02x \n “, ch, ch A 0x08);
}
4. Toanthr <<,>>
<< dich sang trdi (nhan 2)
>>  dich sang phai (chia 2)
Vi _du 5: num =201 (0x00c9)
num: 0 O O OO O O Of1 12 O O|1 0 0 1

num<<2: 0 0|0 O O O|1 1 0 Oj1 0 O 1 0 O
K&t qua = 0x0324 — 804 nghi ala 201* 4

Vi _du 6:
void main()
{ unsigned char x1, x2 ;
printf (““nhap 1 s6 hex < = ff va s6 bit : «);
scanf ( %x %d “, &x1, &x2);
printf (* %02x >> %d = %02x \n”, x1, X2, x1>> x2);

}
Chu y: Trong phép dich phai C lam theo 2 cach khac nhau tuy thudc vao
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kiéu dit liéu clia todn hang bén trdi.
-Né€u todnhang bén traikié u unsigned thi phép dich s& dién 0 vao céc bit
bén trai.
-Né&utodnhang béntraikiéusigned thi phépdichsé diénbitdduvaocic
bit bén trai
Vi du 7: unsigned int num;
num = 39470; // 9A2E hexa

num = 1 0 01 1 01 0 |0OO 1 O 1 1 10
num >> 2 9867 = 0x268B
= 0O 01O o1 1 0 |1 0O 0 O 1 01 1

0 -
Vi du 8: int num; // 9A2E hexa
num = -26066
num = 1 0 01 1 06010 |]OO 1T O0 1 1 10

num >> 2 -6517 = 0xE68B

= 1 1 10 O 1 10 (1 00O |1 O 11
1>

Vi _du 8: Chuong tri nh d6i s6 hex ra s6 nhi phan :

#include <stdio.h>
#include <conio.h>
void main()
{ int num;
unsigned int mask;
clrscr();
printf ("Chuong trinh doi so hexa sang nhi phan\n");
printf ("Nhap vao so hexa :");
scanf("%x",&num);
mask = 0x8000;
printf("\n Dang nhi phan cua so %x la ",num);
for (int j=1; j<=16; j++)
{ printf("%d",mask & num?1:0);
if j==4 Il j==8 Il j==12) printf("-");
mask >>=1;
}
getch();
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Vi du 9: Chuong tri nh méy ti nh bitwise

Payla chuong tri nh gia 1ap mot may ti nh thuc hié n ca c toan tlr bitwise.
#define TRUE 1
main()
{ char op[10];
int x1, x2;
while (TRUE)
{ printf (“‘\n \n Cho bié u thic ( vd ¢ ffoo & 117) : «);
printf (“\n”);
switch ( op[0])
{ case ‘&’:
pbin (x1); printf (“& (and) \n *);
pbin (x2);
pline (); pbin (x1 & x2);
break;
case ‘I’:
pbin (x1); printf (“I\n *);
pbin (x2);
pline (); pbin (x1 | x2);
break;
case ‘N:
pbin (x1); printf (“ \n);
pbin (x2);
pline (); pbin (x1 A x2);
break;
case ">°:
pbin (x1); printf (“ >>*); printf (“%d \n “,x2);
pline (); pbin (x1 >> x2);
break;
case ‘<
pbin (x1); printf (“<<*); printf (“%d \n”, x2);
pline (); pbin (x1 << x2);
break;
case ‘~’:
pbin (x1); printf (“~\n”);
pline (); pbin (~ x1);
break;
default : printf (“Todn tir khong hop 1¢& /n );
}
}
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}
pbin (num)
Int num;
{ unsigned int mask;
int j, bit;
mask = 0x8000;
printf (“%04x’’, num);
for(j=0; j<16; j++)
{ bit = (mask & num ) ? 1:0;
printf (“%d”, bit);
if j=="7) printf (*- -7);
mask >>=1;

printf (“- -7);
mask >> 1;
}
pline ()
{ printf (*--- ----- \n”);

)

* Sur chuyé n kié u bit buéc:

Trong C ¢6 2 trudng hop chuyén ki€ u: chuyén ki€ u tw dong va chuyén

kiéu bat budc.

Chuyé nki€ u bt buoc: duoc 4 p dung khi chuyénkié u tr dong khong duoc.

Cii phdp: (Type) biéu thitc

Vi du:d = (float) (f - 32)
int a= 100, b=6;
double f;
f=a/b

/I k€t qua f=16

f= (double) a/ (double)b // k&t qua f=100.0/6.0= 16.666.
* Miac do uu tié n cua cac phép toan:

Do uu tién Phép toan Thit tu két hop
1 0 (1 - -
2 ' ~ ++ -- (type) * & size of -
3 * o/ % 5
4 + - .
5 << >> -
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6 < <= > >= N
7 == 1= N
8 =
9 A -
10 | -
11 && -
12 | | N
13 ? -
14 = + = - = . «—
Vi du 1:3/4*6 # 3*%6 /4
0 *6 18 /4
0 4
Vi du 2: (float) 2 /4 # (float) (2/4)
2.0/4 (float) 0O
0.5 0.0

1.6. Chuoi
1.6.1. Pinh nghi a :Chudila motmang ma cdcphidntir ciand cé kiéuky tu.
Khai bd o mot chudi ky tu chita t6i da 49 ky tu
char chu6i[50];
*Lyuy: Tatca cdcchudidéuduockétthicbangky tu NULL (\0). Dodé,
né€u chudidai50thi tachi cé thé chitatoida49 ky tu.
1.6.2. Khoi dong tri:
char chudi[ 1= {‘A’, ‘N’, ‘H’, ‘\0’};
char chuoi[ ] ="ANH";
1.6.3. Nhdp / xudt chuoi:
a. Nhdp chuoi:
gets (chuoi)
b. Xudt chuoi:
puts (chuoi)

- Khinha p chudithi khong dugcdiunghamscanfvi ham scanf khong chidp
nhan khod ng tring.

Vi du: scanf(“%s”, chudi);// ta nhap vao Nguyén Van Ai thi
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// chudi = “Nguyén” vi ham scanf cat khoang tring
- Khi dung ham gets trong chuong tri nh thi khong nén duing ha m scanf &
batki daudu ring duing ham scanf dé nhapsd ma tanénding ham gets va hAm
atoi, atof d€ nhap s6.
Vi
scanf(“%d”, &n); /[tanhapso 5 [
gets (chudi); // lic nay chudi =

(1919

(chudi rong)
1.6.4. Ham chuyén doi sé sang chuéi va nguwoc lai
sOint = atoi (chudisd) // chuyén chudi s sang s6 nguyén
sOf = atof (chudiso) // chuyén chudi s6 sang s6 thuc
* Hai ham nay nam trong < stdlib .h >

1.6.5. Cdc ham vé chuoi: (# include < string. h> )
- int strlen(S) : tra vé chiéu dai chudi S.
- int stremp(S1, S2): so sanh chudi S1 v6i S2. N€u chudi S1 giong S2 ké't
qua bang 0. N€u chudi SI< S2 k&€t qua 1a Am, n€u chudi S1> S2 k€t qua > 0.
- int stricmp(S1, S2): so sdnh chubi S1, S2 khong phan biét chit thudng
hay chit hoa
- int strncmp(S1, S2, n): chi so sinh nky tu dau cua 2 chudi S1, S2 v6i
nhau.
- int strnicmp(S1, S2, n): chi sosanhnky tu dducta 2 chudi S1, S2 véi
nhau, khong phan bi¢t chit thuong, cht hoa
- strepy(dest, source): chép chudi tir nguon source sang di ch dest
Vi du: char string[10];
char *strl = "abcdefghi";
strepy(string, strl);
printf("%s\n", string); // "abcdefghi”
- strncpy(dest, source, n): chép chudi tir nguon sang di ch vdinhi€ unha't
la nky tu.
Vi du:
char string[10];
char *strl = "abcdefghi";
strncpy(string, strl, 3); /[ string = "abcx1zwel2"
string[3] ="\0'; // Patky tu k€t thic chudi vao cudi chudi.
printf("%s\n", string); // "abc"
- strcat(dest, src): ndi chudi src va o sau chudi dest. Chi€u daictia chudi
k&'t qua bang strlen(dest) + strlen(src)
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Vi du:
char destination[25];
char *blank =" ", *c = "C++", *turbo = "Turbo";

strcpy(destination, turbo); // destination = "Turbo"
strcat(destination, blank); // destination = "Turbo "
strcat(destination, c); // destination = "Turbo C++"
- strncat(dest, src, n): ndi nhi€u nhat1a n ky tu ctia src vao cudi chudi
dest, sau d6 thé m ky tu null vao cudi chudi ké't qua.
Vi du:
char destination[25];
char *source =" States";
strcpy(destination, "United");
strncat(destination, source, 6);
printf("%s\n", destination); // destination = "United State"
- char * strchr(s, ch): tra vé diachi cuaky tu chdautiéncé trong chudi
S; n€u khong c6 thi tra vé NULL (thudng dung dé 14y ho)
Vi du:
char string[15];
char *ptr, c =1,
strepy(string, "This is a string");
ptr = strchr(string, c);
if (ptr)
printf("Ky tu %c & vi tri : %d\n", c, ptr-string);
else
printf("Khong ti m thay ky tu %c\n",c);
- char * strstr(S1, S2): tra vé€ vi tri clia chudi S2 trong chudi S1; né€u S2
khong c6 trong S1 thi ham strstr tra vé tri NULL.

1.6.6. Mdang cdac chuoi
*Khai bdo: Khai bd o bi€n ds chita téi da 50 chudiky tu, mdichudiky tu c6
toi da 30 ky tu.
char ds[50 ] [30];
Chu y:
- Khong nén gan chudi vGi chudi (sl= s2) ma phai dung ham
strepy(S1,52)

- Khong dugc so sdénh 2 chudi bing cdc todn tir quan hé (S1==S2,
S1>S2, S1>= S2), ma phai dung ham stremp(S1,S2).
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Vi du: Vi€t chuong tri nh ti m ki€m 1 tir trong 1 cau

# include < string.h>
# include < stdio.h>
void main ()

{ char cau[80], tu[7], *ptr;
printf(“Nhap cau )
gets(cau);
printf(“Nhap tu :”);
gets(tw);
ptr = strstr(cau, tu);
if (ptr == NULL) printf(“Khong c6 tu”);
else printf(*co tr™);

}

I1. CAC CAU TRUC PIEU KHIEN TRONG C:

Ngonngit Cla ngdonngit laptri nhcidpcaocé cautric, gom: cau tric tuin tu,
chon, va lap.

II.1 Cdu triic tudn tu_(Sequence) :

Caclénhtrong chuong tri nh dugc thuc hiéntuan tu tr énhnaydénlénh
kha c cho dén khi hé't chuong tri nh.

Vi du: Vi€tchuongtri nhti nhva inradiénti ch ciahai duong tron banki nh
lan lugtla 3m va 4.5m cung vGi hiéu so cua 2 dién ti ch.
#define PI 3.14159
#include <stdio.h>
#include <conio.h>
void main()
{
float r1, r2, hieuso;
clrscr();
printf("\nCHUONG TRINH TINH DIEN TICH 2 HINH TRON VA HIEU SO\n");
printf("Ban kinh hinh tron thu nhat : ");
scanf("%f",&rl);
printf("Ban kinh hinh tron thu hai :");
scanf(" %f" ,&r2);
printf ("Dien tich hinh tron 1 = %.2f\n",PI*r1%r1);
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printf ("Dien tich hinh tron 2 = %.2f\n" ,PI*r2*r2);
hieuso = PI*r1*rl - PI*r2*r2;

printf ("Hieu so dien tich 2 hinh tron = %.2f\n" hieuso);
getch();

}

I1.2. Cd'u triic chon

Ky hie¢u : dkla bi€u thic Logic
S;, S, 1a cdc phat biéu hay 1 nhém cac phdt biéu (1&nh)

11.2.1. Lé nh if else:
Cu phdp:
if (dk) S;;
Y
s1
——
if (dk) S;;
else S,; YES
S1 >
NO
32 Y

Chii y: Cac 1énh if else 16ng nhau
if (dkl) S;;
else if (dk2) S,;
else if (dk3) S;;
else S,
Vi _du 1:Ti m max(a,b,c)
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if (a>b)
if (a>c) max=a;
else max=c;
else if (b>c) max =b;
else max=c;
Vi du 2: Ti nh ham f(x) :
f(x)= x* ,nfu -2<=x<2
4 , X>=2
if (x>=-2 && x<2)
fx= x*x;
else if (x>=2)
fx=4;
else { printf("\n Khong xac dinh") ; exit(0) ;}
11.2.2. Lé nh chon lva: switch_case
Cu phdp:
switch (bi€ u thttc)
{ casehang 1: S;;
case hing 2: S,; break;

case hing 3: Sn; break;
default: S;;
}
Cdach hoat dong:

- (bi€ uthitc) ¢6 k€'t qua nguyén
- Hing: ky tu, s6 nguyén, bié u thitc c6 s6 nguyén
-N€ukétqua binghingInaodé thi né sé lamlénh S, va tudn tu thuc hién
hé€tcaclénh & dudicho dé€n khi hé't1énh switch.
- Mudn ngitsu tudn tu trén thi phaidung lénh break.
Vi du: Nhap 1ky tu s6 dang hex ddira s6 thap phan
#include <stdio.h>

#include <conio.h>
void main()
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{

unsignedchar ch;
int k;
clrscr();
printf("Nhap 1 ky tu so hex : ");
ch=getche();
switch (ch)
{
case '0":
case '1":
case 2"
case '3":
case '4":
case '5":
case '6':
case '7":
case '8":
case '9": k=ch-'0'; break;
case 'A":
case 'B':
case 'C"
case 'D":
case 'E"
case 'F':k=ch-'A'+10; break;
case 'a":
case 'b':
case 'c":
case 'd":
case 'e":
case 'f': k= ch-'a'+10; break;
default: k=0;
}
printf ("\nSo thap phan cua ky tu hexa %c la %d ",ch,k);
getch();

}
Vi du: Viétchuongtri nhtao 1 may ti nhcé 4 phéptoan+,-,*,/
#include <stdio.h>
#include <conio.h>
void main()

{
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float num1, num?2;
char op;
clrscr();
printf ("Go vao so, toan tu, so\n");
scanf("%f %c %t", &numl, &op, &num?2);
switch (op)
{
case '+'": printf("= %f" ,num1+num?2);
break;
case '-": printf("= %f",num1-num?2);
break;
case "*": printf("= %f",num1*num?2);
break;
case '/": printf("= %f" ,num1/num?2);
break;
default : printf("Toan tu la, khong biét");
}
}

I1.3. Cdu truc lap

11.3.1. Lé nh while:

Cu phdp:
While (bt) .
S;
NO
A
YES
Y
o S
l( |

Chii y: Trong phan than 1énh phaicé bi€n diéu khién vong lap.

Vi _du 1: Vi€t chuong tri nh in ra bang ma ASCII
void main ()
{ int n=0;
while (n <= 255)
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{ printf(“%c c6 ma ASCII la %d”, n, n);
n++
}
}
Vi du 2: Nhap mot chudi ky tu, va k€t thic nhap bang ESC

#define ESC \0x1b’
#include <stdio.h>
#include <conio.h>
void main()
{ char c;
while (1)
if ((c = getche() ) = ESC ) break;
}
Vi _du 3: Vi€t chuong tri nh in bang ctru chuong
void main ()
{ int a, b;
b=1;
while (b<=9)
{a=2;
while (a<=9)
{ printf(“%d * %d = %d \t”, a, b, a*b);

a++;
}
b ++;
printf(‘\n’);
}
)
11.3.2. Lé nh do while:
Cu phdp:
do —
S S
while (bt);

Yes
No

Vi du 1: Viét chuong tri nh in bang ma ASCII
#include <stdio.h>
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main ()

{ int n=0;
do
{ printf(“%c c6 ma ASCII %d\n”, n, n);

n ++;

} while (n <= 255);

}

11.3.3. Lé nh for:

Cu phap:
for ([bt_kh&i dong]; [bt_dk]; [bt_lap])
S;
Vi du l:Laplénh Str 1 dén 10
for (int I=1; I==10; I++) - sai
S;
for (int I=1; I<=10; [+4+) — dung
S;.
Vi du 2: for (;;)
{ ¢ = getch()
if (c == ESC) break;
}

So sanh vong lap while - for:

bt_kh&i dong; for ( bt_khoi dong; bt_dk; bt_lap)
while (Bié uThitc_dK) S;
{ S;
BT _lap;
}

Vi_du 3: Vi€t chuong tri nh in ra bang clru chwong bang vong for
void main ()
{ int a;
for (a=2; a<=9; a++)
{ for (b=1;b<=9; b++)
printf(“%d* %d = %d \t”, a, b, a*b);
printf(‘\n);

}

}

Vi du 4: Viét chuong tri nh ti nh n giai thira
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void main ()

{ long gt =1;
for (int 1 =1; i<=n; i++)
gt =gt *1;
printf(“%d! = %u\n”, n, gt);
}

Vi_du 5: Vi€t chuvong tri nh ti nh bié u thic:
(L+1/17 )y* A +1/2%) *......... (1+1/n*)

void main ()
{ int1, n;
float S;
printf(“Nhap so :”);
scanf(“%d”, &n);
S=1;
for (i= 1;i<=n; 1++)
S =S*(1+1.0 / (i*1));
printf(‘\nKet qua = %f”, S)
}

* Phat bié u break, continue, goto:

1. Break:

Lé nh break cho phép thoat ra sém khdi vong la p ( whiledo , for, dowhile),
1& nh switch.

2. Lé nh continue:

Lé nh continue chi dung trong vong 1a p 1am cho chuong tri nhnhay tat vé
diéu kien kiém tra clia vong lap dé bat ddu mot vong i p mdi.
Vi_du: Vi€t chuong tri nh nhap mot cau chit thuong k€'t thic bang dau
chdm, xud't ra bang chit hoa
void main ()
{ char ch;
while (1)
{ ch = getch ();
if ((ch>=‘a’) && (ch< = ‘2"))
printf(“%c”, ch - ‘a’ + ‘A’);
if (ch== ") continue;
if (ch == *“.”) break;
}
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}

3. Lé nh goto: dung dé chuyén dié ukhi€nchuongtri nhvé motvitri naodo.

Cu phap: Goto nhan;
Lé nh goto s& chuyén dié u khié n chwong tri nh ngay lap téc vé vitri dat
nhan.
Vi du:
Again:

goto Again;

1. Viétchuong tri nh ti nh dién ti ch

- Hi nh vuong

- Hi nh thang

- Tam gid c thuong
- Tam gid c vudng

- Hi nh tron
2. Ti nhkhoang cdchmotdiém (X,, Y,) t6imotdudng thaing Ax+By+C=0
S _ AXO + Byo + C .
= gl nhap A, B, C, X, Y,

3. Cho 306 thuc x,y,z Tim

a. Max(x+y+z, x*y*z)
b. Min® ((x+y+z) / 2, x*y*z) +1

4. Vi€t chuong tri nh ti m s6 16n nha't trong 3 s6 nguyén a,b, ¢
5. Giai phuong tri nh bac 2 Ax*+Bx+C = 0 tré n trudng so thuc.

6. Vi€tchuong tri nhti nhdiénti chhi nhtron, bi€t banki nhrduong; Chuong
tri nhcé ki€ém tras6 lieunhapvao,néur<=0thi chuong tri nhbdoldiva bat
nhap lai.

7. Viétchuong tri nhnhap sé thap luc phaninraso nhi phan, ct 4 s6 thi cach
mot khodng trang.

8. Vi€tchuongtrinhtao 1 may ti nh gdmcacphéptodnsau:+,-,*,/, A (a
v6i x nguyén duong), @ (e*)
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9. Vi€tchuong tri nh kiém tra 1 bit batki ctia s6 bang 0 hay 1

10. Vi€t chuong tri nh ti nh k&t qua cuamot so sau khi dichphaihoacdichtrain
lan.

11. DEm s6 lan xuat hién cua tr mot trong 1 cau
12. Thay th€ 1 tir trong 1 cAu bang 1 tir khac.
13.Nhap ho tén, tach hoten ralam 2 phan ho va tén rié ng.

14.Vi€tchuong tri nhdéicacky tw dductacéctir rachit in,cdcky tu conlaira
chir thudng.

15. Vi€t chuong tri nh cho phép ta ki€ m tra mot password 1a ding hay sai (nhap
t0i da password 3 lan).

16.Cho chudi s, vi€t chuong tri nh di chuyén chit tir bén trdi qua bén phaiciia
man hi nh tai dong 5. Qué tri nh di chuyén dirng lai khi ta &n phi m ESC.

17. Banhay vi€t chuong tri nhti nh gid tri tong cong chamotsanphadm co ké ca
thué, bi€trang ty sud'tthu€ 1a 13.6% ti nh tré n gid goc. Gid gdc cuasanphiam
duocdoc vao, va caninra:

- Tién thué
- Gia da c6 thué

18. Trong mot ky thi cudi khda, cac hoc vién phai thi 4 mén : méon I hé so 2,
monIThe s6 4, monIIThé s6 1, monIV hé s6 2, di€mcacmonchotdidala
10 dié m. Vi€t chuong tri nhnhap diém ctia4 mon va ti nh di€ m trung bi nh.

19. Motngudibdnruguban N chai rugu cé don gia 12 P. N€u tdng s6 tién vugt
quéa 5000000 thi vié c chuyén chd 12 mién phi , n€u khong phi chuyén chd
thudng dugce ti nhbing 1% tong tri gid hang. Vi€t chuong tri nhnhapvaoN,P.
Inracéc chiti€t Tong tri gid hang, tié n chuyén chd, va tdng so tién phaitra.

20. Mot sinh vie n du tuyén cé céc chiti€tsau: ho tén,diémL1 ctialin1,diém
L2cualan?2, di€ mthicudiky CK. Vi€t chuong tri nh x4 ¢ dinh xem mot sinh
vien cé duoc tuyén hay biloai, bi€tring s& dugc tuyénnéudié mduocti nh
theo cong thic sau 16n hon hay bang 7 : Max( (L1+L2+CK)/3, CK).

21. Vi€tchuong tri nhcho bi€ttié nlwong hang ngay ciamotngudi giit tré . Cdch
ti nh1a 15000d/gio cho mdi gid trude 14 gid va 25000 d/gio cho mbi gio sau
14 git. Gio bat dau va gid k€'t thic cong vié ¢ duge nhap tir ban phi m.

22. Cho 3 s6 thuc x,y z

a. Ton tai hay khong mot tam gidc cé 3 canh cé do daix,y,z?
b. Né€u la tam gidc thi né vudng, can, déu hay thuong

23. Giai hé¢ phuong tri nh bac nhit:
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I:l ax+by =c
a’x+b’y=¢’
Huéng dan:

D= a b =ab’-a’b

a’ b’
Dx= |c b =cb’-c’b

c’ b’
Dy= |a c =ac’-a’c

a’ c’

if DI=0 x=Dx/D; y=Dy/D

else if ((Dx !=0) 11 (Dy !=0)) pt vO nghié m
else ptvo dinh

24. Giai hé phuong tri nh 3 4n s6 bacnhat

a,x+b,y+c,z=d,

a,x+b,y+c,z=d,

a;Xx+byy+c;z=d,
25. Vi€t chuong tri nh gidi phuong tri nh tring phuong ax*+ bx* + ¢ =0
26. NguoitamuonlaphdadonchokhiachhangctaCongty diénluc. Chi s6 dau

va chi s6 cudiky s& dugcchobi€'t. Bi€trang bi€u gid dugcti nhtuy theodién
nang tié u thu.
- N€u dié n nang tié u thu nho hon 100Kwh, gid mdéi Kwh 1a 500d.
-N€udié nnangtié u thu tir 100Kwh trd 1&n, thi moéi Kwh doéirasé dugceti nh
gia la 800d
- Phi khu vuc la 5000d cho mébi kha ch hang. Vi€t chuong tri nh ti nh ti€én
phai tra tong cong gém tién dién, va phi khu vuc

27. Bi€t2s0 X, Y bi€ u dié n thoi gian ti nh theo gidy. Ngudi tamudn vi€ t chwong
tri nh :

-Poc 256 nay va inra tdng cua ching

- Chuyén cdc s6 nay va tong ra dang gio, phi t, giay cua ching rdi in ra.
Kié m xem k€'t qua cta 2 cdch ti nh c6 nhu nhau khong?

28. Vi€t chuong tri nh in bang ctru chuong tr 2 — 9 theo hang ngang
29. In tam gidc *, hi nh chit nhat *, rong - dac
30. V& luu d6 va vi€t chuong tri nh ti nh :

a. 1+2+...+n
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b. 1+3+5+...4+2n-1

c. 2+4+6+...+2n

d. 1%+ 2%+ 3%+...4n?

e. 1/1+ 172+ 1/3+...+ 1/n
f. 244+8+...+2"

g. 1+ 1/2°+ 1/3% +...+ 1/n?

31. Cho epsilon = 0.000001, xd ¢ dinh céc tong sau day sao cho s6 hang cudi
cung ctua tong 1a khong ddng ké (s6 hang cudi ciing < epsilon )

a. 1/1+ 172+ 1/3+1/4+.....

b. 1+ 1/2°+ 1/3° +...+...
32. Vi€t chuong tri nh in ra bAng ma ASCII, 16 ky tu trén 1 dong.
33. V& luu do6 va viét chuong tri nh :

a. Xét mot s6 c6 phaila so nguyén td hay khong ?

b. In tré n man hi nh 100 s6 nguyén t6 dau tién

34. Vi€t chuong tri nh cho phép mot ky tu nga u nhién roi tré n man hi nh. Néu
ngudi st dung khong kip An phi m twong ting va dé cham d4y man hi nh thi
thua cuoc.

35. Cho ham Fibonacci:

1;n=0,1
F, =
F,,+F_, ;n>=2

a. TimF,, v6in do tanhap
b. Inra N phan tir dau tién cta di'y Fibonacci
36. Viétchuong tri nhdoc vaoso nguyén N va inra 1*%2%*3*_*N cho dé€n khi N <=0.
37.Cho 1 diy gobm mot trié u tir 32 bit, hiy d€m sd bit 1 trong moi tir.
38. Vi€t chuong tri nh dodn sé : ngudichoisé doan 1 s6 trong phamvithk 0dén
100, t6ida 5 1an. Chuong tri nhkié m trak€tqua va xué't thong b o huéng din:
- S6 ban doan 16n hon
- S6 ban doan nho hon
-Ban dodn ding
- May thing cudc
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III. HAM - PE QUY:
IL1. Ham:

II.1.1. Muc di ch: Ham la motchuong tri nh con cua chuong tri nh chi nh,
v61cadc muc di ch sau:

*Tranhviéclapdilaplaicacdoanchuongtri nh giong nhau, nhd d6, ta sé
ti€t ki¢ m lic lap tri nh.

*T6 chitc chwong tri nh: Ding ham ta s€ phan manh chuong tri nh thanh
nhitng kh6inhd doclap, méikhoila motham thuc hié nmotcong vie cnaodo.
Tung hAm s& dugclaptri nh, ki€ m trahoan chi nh; Saudé, takétlaidé taochuong
tri nh hoan chi nh. Nho vay, chuong tri nh vé sau dé hiéu va dé sita.

*Ti nhdoclap: chophéphamdoclapvéichuong tri nhchi nh. Vi du ham
c6 nhitng bi€n cuc bo ma chuong tri nh chi nh va ¢4 c hamkhé c khong thé dung
t6i. Do d6, néu ta c6 khai bao cac bi€n trung tén véi cac ham khac thi cling
khong s¢ anh hudng téi cac bién trung tén dé.

s,z

Chu y:
- C khong cho phép cac ham 16ng nhau nghi a la cdc ham déu ngang cap
nhau (c6 thé goilan nhau).
- Ckhong phanbié t thi tuc hay ham, ma chi quantam dénké&tqua tra vé
cia hAm. N€u ham khong tra vé k€t qua gi ca thi c6é thé xem la thu tuc.
Vi du: V& hi nh chit nhat dac bang dau *’:
#include <stdio.h>
#include <conio.h>
void ve_hen(int d,intr)  // khai bd o void cho bi€t ham khong tra vé tri
naoca
{inti,j ; /[ 1,j1a 2 bi€n cuc bd trong ham ve_hcn
for (i=1;i<=r;1++)
{
for (j=1;j<=d; +4j)
printf("*");
printf("\n");
}
}

void main()

{ int d=20, r=5;
clrscr();
ve_hen(d,r); // 161 goi ham
getch();

}
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II1.1.2. Cit phap dinh nghi a ham
Ci phdp:
Ki€u ténham (ds doiso)
{ Khai bdo bi€n cuc bo;
1é nh;
[ return (expr);]
}
-Kiéu: La k€t qua trd vé ciaham. N&ukhong ghikiéu, Csé tu hiéula ki€u
int. Né€u khong mu6n c6 k€t qua tra vé thi ghi ki€ u void.

-Danhsach doiso: Li¢ tké cacdoiso va ki€uctuadoiso gdidénham,cach
nhau béiddu','. Néu khong c6 d6i so tachi can ghi()
- Lé nh return: c6 cac dang sau:

return;

return (expr);

return expr;
Vi_du: Ham chuyén chit thudng sang chit hoa
#include <stdio.h>
#include <conio.h>
Get_upper(char ch)
{ return (ch >='a' && ch <='2")? ch-'a'+'A':.ch;
}

void main()
{ char ch;
printf("\nNhap vao ky tu bat ky ");
ch=getche();
printf("\nKy tu %c qua ham Get_upper tro thanh %c",ch,Get_upper(ch));
getch();

Ew
]
<

- Han ch€ ctalénh return 1a chi tra vé mot k€t qua.

- Lé nhreturn khong nha't thi€'t phai & cudiham. N6 c6 thé xudthién & ba't
ky noinao trong ham. Khi gap 1é nh return, quyén dié u khi€ n s& chuyén
ngay vé chuong tri nh goi.

II1.1.3. Cdc loai truyé n doi so

a. Truyé n theo tri
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#include <stdio.h>
#include <conio.h>
int max (int a,int b)
{ int m= a>b?a:b;
a=a*100;
b=b*100;
return m;
}
void main()
{ int a,b,c;
clrscr();
printf("\nChuong trinh tim Max(a,b)\n");
printf("Nhapab : ");
scanf("%d %d",&a,&Db);
c=max(a,b);
printf("\nGia tri lon nhat =%d" c);
printf("\nGia tri a =%d",a);
printf("\nGia tri b =%d",b);
getch();
}

Gia st ta chay chuong tri nh tré n:

Nhapab: 1224
Gia tri lon nhat =24
Giatria=12
Gia tri b=24
Nhén xét:
- Tanhan thdy rang gid tri hai bi€n a, b trudec va sau khi vao ham max 1a
khong thay d6i (mac di trong hA m max, ca haibi€nava bdéuthay d6i); do la
co ché cua su truyén d6i s6 theo tri.

Loigoi ham: ténham (ds doisothuc);

-N€utruyén doiso theo trithi d6iso thuc co thé 1 bi€n, hodc co thé 1a biéu
thic.

Vi _du: c =max(1000,b);
b. Truyé n theo dia chi : d6i s6 thuc l1a dia chi ctabi€n

#include <stdio.h>
#include <conio.h>
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max (int &a,int b)
{ int m=a>b? a:b;
a=a *100;
b=b*100;
return m;
}
void main()
{ int a,b,c;
clrscr();
printf("\nChuong trinh tim Max(a,b)\n");
printf("Nhapab : ");
scanf("%d %d",&a,&Db);
c=max(a,b); // ala tham sO thuc bi€n
printf("\nGia tri lon nhat =%d"c);
printf("\nGia tri a =%d" ,a);
printf("\nGia tri b =%d",b);
getch();
}

Gia su ta chay chuong tri nh trén:

Nhapab: 12 24
Gia tri lon nhat =24
Gia tri a =1200
Gia tri b=24
Nhan xét:
-Tanhanthd'yring gid tri bi€n a truGc va sau khi va o haAm max da thay doi;
d6 1a co ch€ clia su truyén ddi so theo dia chi .

Loigoi ham: ténham (té nbié'n);

-N€utruyén doiso theodiachi thi tham so thuc batbudc phaila motténbién.
Vi _du: c=max(1000,b); la sai
Vi du: Vi€t ham giaohodn dé hodn ddi gia triciia 2 bi€n nguyén a,b.
void giaohoan (int &a, int &b)
{ int tam;
tam = a;
a=>b;
b = tam;

}
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void main()

{ int a,b;
printf ("a,b=");
scanf ("%d %d", &a, &b);
giaohoan(a, b);

}

* Truyén d6isd 1a mang  goiham (mang)

ham (ki€ u mang[]) hoa ¢ ham(ki€ u *mang)

Vi_du: Cong the m mot hing s6 vao mang tén la dayso.
#define SIZE 5 // day sO cb 5 s0
#include <stdio.h>
#include <conio.h>
void add_const(int *a, int n, int con) //int *a < inta[]
{ for (int i=0; i<n; i++)

*a = *(a++) + con;
}

void main()
{ int dayso [SIZE] = {3,5,7,9,11};

int konst = 10;

add_const(dayso, SIZE, konst);

printf("nDay so sau khi cong them hang so :");

for (int 1=0; i<SIZE; i++)

printf("%d ", *(dayso+i)); // *(dayso+i) < daysol[i]

getch();
}

II1.1.4. Khai bdo nguyé n mau cia ham

- Khai b4 0 ham theo nguyé n ma u doi hoi phaikhai b4 o kié u dit liéu ciia doi
s6 nam trong dinh nghi a ham chit khong dat ching tré n cd ¢ dong rié ng.

- Ckhong nha't thi€t phaikhai ba o ha m theo nguyén mau. Tuy nhién, nén
c6 vi n6 cho phép chuong tri nh dich phé t hién cé 16i dokhong dingkié u dit liéu
gitta tri truyén d€n ham va tri ma ham mong mudn.

Vi du:

float dinhthuc (float a, float b, float c, float d)
{ return (a*d- b*c);

}

void main()
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{ float a ,b, al, bl;
printf(“Nhap a,b,al,b1:”);
scanf(“%f %t %f %f,&a,&b,&al,&bl);
printf(“Dinh thuc = %f”,dinhthuc(a,b,al,bl);
getch();

}

II1.1.5. Pham vi ton tai cua bié'n:

a.Bié'ntoan cuc:1a bi€n duockhai bdongoaicacham (ké ca ham main).
N6 duoc phéptruynhapdéntir taitca cdc ham trong sudt thoi gian chuong tri nh
hoat dong.
Vi _du: Khai bdo ngoai ham main

Kiéu ténbi€n; // bi€ntoan cuc

void main()

{

}
b. Bié¢'n cuc bo : 1a bi€n dugc khai bd o trong cac ham, ké ca trong ham
main. N6 khong cho phép cac ham khac truy nhap d€n nd. N6 ton tai
trong thoi gian soOng ctia ham chita né.

void main()

{ ki€u ttnbién; - bi€n cuc bd trong ha m main()

}
c. Bié¢'n ngoai :1a bi€n ma cdc ham co thé truy xud't t6i ma khong phai
phan phoibd nhé. N6 duoc dung & cac ham trén cac tap tin kha ¢ nhau
lien k&t lai.
External Kiéu tén bi€n;
void main()
{
}
d. Bi¢'n t7 nh :1a motbi€n cuc bo cia mot ham nhung van giir gia tricta
lan goi ham d6 cudi cung
void main()
{ static Kiéu té nbié n;
}
e. Bié'n thanh ghi : 12 mot bi€n st dung ca ¢ thanh ghi cia CPU dé ting
toc do truy xuat

register Kiéu ténbi€n ;
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II1.1.6. Cdc dan hudng tié n xu ly

I11.1.6.1. #define
a. ®inh nght a hang:
#define ttnhing gid tri
Vi du:#define PI 3.14
#define MAX 100

#define THONGBAO “Het Gia"
#define khoangtrang ‘¢

b. ®inh nghi a Macro:

#define té nmacro (d61s0 ) thao tac
Vi _du: #define sqr (x) X*X
#define sum (x,y) Xx+y
a=b*sum(x)y); // = a=Db*x+y;
#define sum (x,y)  (X+y)
a=b*sum (x)y); // = a=Db* (x+y),
*Chu y : Trong cd ¢ thao td ¢ Macronén sit dung cd c ddungoic dé trinhdan
ramot két qua sai
Vi_du:#define max (a,b) ((a)>(b) ? (a) : (b))
#define hodnvi (a,b) { int tam =a; a=b; b=tam;}
#define error (n) printf (* error %d”, n)
DuGiday motsd Macro phanti chky tu, tAt ca déutrong <ctype. h>. Cac
macronay tra vé tri kha c O néu thanh cong. Boi vdi moéi macro, thanh cong dugc
dinh nghi a nhu sau:

Macro Ky tu

isalpha (c) clakytva- z, A> Z

isupper (c) claikytuA - Z

islower (c) clakytra - z

1sdigit (c) clakyso60 -9

1sxdigit (c) 059 A-Fa-z

iscntrl(c) cla ky tu x6a hoac ky tu di€u khién
(Ox7F hoac 0x00 dé€n 0x1F)

ispace (¢) cla ky tu space, tab, carriage return,
new line (0x09 d&€n 0x0D, 0x20)

Khai ba o: char c;
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* Phan bié t Macro véi ham:

- Duiing Macro: truy xuat nhanh, ton bo nhé.
- Dung ham: ngugc lai
I11.1.6.2. #include
La tiénxlr Iy dung dé k&€t ndi ta p trung khai ba o trong include v6i ta p tin
dang lam viéc.
# include < tén tap tin.h>
# include “ tén tap tin.h”

Dang <> :diti mtaptin.htrong thy muc da dugcchi dinh trong Include
Directories.

[TEEIN

Dang “ ”: ti m tap tin.h trong thu muc Source Directories, n€u khong cé,
né diti m trong thu muc da dugc chi dinh trong Include Directories.

II1.2. Pé qui (Recursion):

II1.2.1. Khdi nié¢ m: B¢ quila 1 cong cu rat thuong dung trong khoa hoc
mdy ti nhva trong todnhoc dé gidiquy€tcacvandé. Trudc hé't, chingtahiy
kha o sdt thé naola motvain dé c¢6 dé qui quavi du sau:

Ti nh S(n) =1 +2 +3 +4+ ...4+n

Ta nhan thdy ring, cong thic trén ¢6 thé dién datlainhu sau:

S(n) = S(n-1) + n, va

S(n-1) = S(n-2) + (n-1)

S(2) = S(1) + 2

S(1) =1

Nhu vay, motvdndé cé dé quila vandé duocdinhnght alaibang chi nhné.

X ti nh S(n): tacé k&t qua ctia S(1), thay né vao S(2), c6é S(2) ta thay né vao
S(3) ...., ctt nhu vay c6 S(n-1) ta s€ ti nh duogc S(n)

*Mot sO vi du

1. Ham giai thua:

n! = 1#2%3* ... *(n-1)*n , n>0
{ 1 , n=0

= n*(n-1)! , n>0

{ 1 , n=0
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Nhdn xét:

- Theo cong thitc tré n, ta nha n tha'y trong dinh nghi a ctia n giai thira (n!)
c6 dinh nghit a lai chi nh n6 nén ham giai thira c6 dé qui.

- V6in>=0, di€ u kié n dirng ti nh ha m giai thira 1a n=1
2. Ham FIBONACCI:

1 ;n=0,1
F,= |:| F.,+F, ; n>1

- Theo dinh nghi a tré n, ham Fibonacci c6 161 goi dé qui.
- Qua tri nh ti nh durng lai khi n=1

II1.2.2. Ham dé qui trong ngon ngu C:
Ngon ngit Ccé trang bi co ché goiham dé qui. Ham dé quila ham goidén
chi nh ham dé mot cach truc ti€p hay gian ti€p.
Vi du 1: Viethamdé quitinhS(n)=1+2+3 +...4n
#include <stdio.h>

#include <conio.h>
int S(int n)

{ if (n==1) // diéu kié n dirng
return 1;
else /[ budc dé qui

return (S(n-1) + n);
}
void main()
{ int n;
printf("\n Nhapn =");
scanf("%d",&n);
printf("Tong S=1+ 2 + ...+ %d = %d",n, S(n));
getch();
}
Vi du 2:Vi€tham dé quiti nh ham giai thira n.
long giaithua(int n)
{ return ((n==0) ? 1 : n*giaithua(n-1));
}
II1.2.3. Ham dé qui va Stack:

Mot chuong tri nh Cthudong gom c¢6 ha m main() va cdc hamkhac. Khichay
chuong tri nh Cthi ha m main() s€ dugc goichay trude, sau d6 ham main() goi
cdc hamkhéc, cdchamnay trong khi chay c6 thé goicdc ham khac nita. Khi
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mot ham duoc goi, thi motkhung ki ch hoatctiand dugc tao ra trong bo nhé
stack. Khung ki chhoatnay chitacacbi€ncucbd ciahamva mautinhoatddong
ciaham. Miutinhoatdong chitadiachi tré vé ciaham goiné va cdc tham s
khéc.

Bi€n cuc bd

MAu tin |:1 Dia chi trd vé
JThC)ng sO khac
Khung ki ch hoat

Sau khi ham dugc goida thi hanh xong thi chuong tri nh s€ thuc hién ti€p
donglénh & diachi tro vé ciaham goind, dong thdixdakhung ki chhoatclia
ham d6 khoi bo nhé.

Gia st ta c6 co ché goi ham trong mot chuong tri nh C nhu sau:

hoatdong

main() A() B() CO D()

{ ... {on; {oons; {oonnss {ooen. ;
A(); CO); D(); DO; | ;
..... : e} } e} }

B(); DO); }

- }

}

Hi nhsauday chota tha'y su chi€ m dung bd nhé stack khi chay chuong tri nh
C nhu mo ta & trén.

bo nho 4
Stack
D
C |C |C D D
A A |A |A |A A |A B |[B |B
MMIMMMMMMM MMM MJ
tho1 gian

Tuong tu véi truong hopham dé qui, khi goi dé quilannhau thi motloat
cackhungki chhoats€ dugctaorava napvaobo nhé Stack. Capdé quicangcao
thi s6 khung ki ch hoat trong Stack cang nhi€ u,do d6, c6 kha ningdindéntran
Stack (Stack overflow). Trong nhié u trudng hgp khilap tri nh,néucé thé dugcta
nén gd dé qui cho cdc baitoan.
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IV. STRUCTURE:

Cackiéudon gidntaimotthdidi€mchi luu giit dwgc mot gid tri duy nha't.
Con motbi€n ki€ umang dung dé Iuu trit cd ¢ gid tri cing kié u dit lié u véinhau,
chinghannhu motday s, motday cacky tu,..Nhung trong thuc t€, di€unay
vanchuadu vi cdcthanh phdnma taluu gitt thudong 1a khd c kié u dit lie u v6i
nhau.

Vi_du : Ta mudn luu gitt ¢ ¢ thong tin vé mot sinh vié n nhu sau : MASO,
HO, TEN, NGAYSINH, NOISINH, PHAI, DIACHI, LOP . Vé&i cac thanh phan
nhu vay, thi o rangcacthanhphancua I sinh vié nkhong thé cing ki€ uma phai
thudc cd c kié u khd c nhau, cu thé 1a:

- MASO, HO, TEN : mang chit

- NGAYSINH : intngay ,thing,ndm;

- NOISINH  : mang chit

- PHAI : unsigned int;

- LOP : mang chit;

Do dé6,dé luu trit dugc cd c thanh phankhd c nhau cilamotdoitugng taphai
st dung mot kiéu dir liéu trong C 1a Structure. (tuong tu nhu record trong
Pascal)

IV.1. Dinh nghi a:

Mot bi€n ¢6 ki€ u structure dwoc dung dé luu trit mot doitwong cé nhiéu
thanh phan. Cac thanh phan c6 thé thudc cdc ki€ u dit 1ié u khd ¢ nhau.

IV.2. Khai bd o: Muon khai b4 o kié u hocvien ding dé Iuu trit ho, tén, diém
mon TOAN,LY,HOA, DTB, Xép loai cia mot hoc vién, taco :
struct hocvien
{ char ho[30];
char ten[7];
float toan, ly, hoa , dtb;
char xeploai[10];
b3
- P¢ khai bdo bi€n hv ¢ ki€ u hocvien :
struct hocvien hv;
-P¢ truy xud't t6i mot thanh phin, tadung diu cham, vi du nhu: hv.ho dé
truy xua't t6i ho cua hoc vién.

* Khai ba o k&t hop: vira khai ba o kié u structure vira khai ba o bi€n cé kiéu dé.

struct hocvien
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{ char ho[30];
char ten[7];
float toan, ly, hoa , dtb;
char xeploai[10];
} hvl, hv2; // khai bdo 2 bi€n hvl, hv2 cung ki€ u hocvien

- Khai b4 o structure 16ng nhau:
Vi du:
void main()
{ struct ngaysinh
{ unsigned int ngay, thang, nam;
I
struct hocvien
{ char ho[30];
char ten[7];
struct ngaysinh ngsinh;
float toan, ly, hoa, dtb;
char xeploai[10];
b
struct hocvien hv;
}
Trong trudng hgp nay, dé€ truy xua't tGi thang sinh ctia hoc vié n hv, ta vi€'t
nhu sau: hv.ngsinh.thang.

V. FILE:
V.1. File viin ban:

- File vin ban 12 file dugc luu trit du6i dang kiéu ky tu
C6 2 cdch truy xud't theo kiéu ky tu.
- Truy xua't theo tirng ky tu
- Truy xué't theo tirng dong
V.1.1. Khai bdo tdp tin:
Khai b4 o bi€n ki€ u file:
FILE *fptr
V.1.2. Mo tdp tin:
fptr = fopen (“té n file”, “kié u”);
- Trong "ténfile" , ta c6 thé chi dinh mot dudng din day du nhu sau
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"CATHUNKTLT\VIDU.TXT". Ham fopen n€ u mo& file thanh cong sé tra vé mot
con tro file chotaptin "ténfile", va con tro nay dugc ca't gilt trong bi€ n fptr (bi€n
kié u FILE).
Né&u khong c6 file "tén file" tré n di a thi ham fopen sé tra vé tri NULL
(n€u fptr == NULL nghi a 1a khong c6 file d6 )
- Kiéu: gdbm c6:
“r :doc (file phai c6 sin, n€u khong c6 file, ham fopen tra vé tri
NULL)
“w* : ghi (néu co file s€ xda file cii )
“a” :noOivao cuditap tin
“r+”:doc/ghi, tAptin phaicéd santréndi a
“a+”:doc, ghivaocuoitaptin,n€utréndi achuaco taptinthi né s€ dugce
tao ra.
Vi du: B&m so ky tu trong file VB.TXT.

#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
void main()
{ FILE *fptr;
int dem=0;
char ch;
if ((fptr = fopen("VB.txt", "t")) == NULL) // m& file dé doc
{
printf("File nay khong the mo\n");
exit(0); /| k€t thiic chuwong tri nh, ham exit thudc vé stdlib.h
}
while (!feof(fptr))
{ ch=fgetc(fptr); // doc 1 ky tu trong file fptr ra
dem-++;
}
fclose(fptr);
printf("\nSo ky tu trong file VB.TXT =%d",dem);
getch();
}
V.1.3. Dong file:

fclose (fptr)
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V.1.4.Poc/ghiky tu: Chobi€nky tu charch;
-Poc ky tu tir tap tin
ch = getc (fptr)
- Ghiky tu lén tap tin
putc (ch, fptr)
Vi du 1:Tao 1filetructi€ptlr banphi m. Qua tri nhtaos€ dunglaikhitaan
phi m Enter.
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
void main()
{ FILE *fptr;
char tenfile[67];
char ch;
clrscr();
printf("Cho biet ten file :");
gets(tenfile);
if ((fptr=fopen(tenfile,"w"))==NULL)  // m& file mé&i dé ghi
{ printf("Viec tao file co loi\n");
exit(0);
}
while ((ch=getche()) !="\")
putc(ch,fptr);
fclose(fptr);
}
Vi du 2: In ndi dung tap tin ra man hi nh
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
void main()
{ FILE *fptr;
char tenfile[67];
char ch;
clrscr();
printf("Cho biet ten file :");
gets(tenfile);
if ((fptr=fopen(tenfile,"r"))==NULL)
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{ printf("Viec mo file co loi\n");
exit(0);

}

while ((ch=getc(fptr)) !=EOF)
printf("%c",ch);

fclose(fptr);
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Vi du 3: Chuong tri nh dém s6 tur trong file

#include <stdio.h>

#include <conio.h>
#include <stdlib.h>
void main()
{ FILE *fptr;
char tenfile[67];
int ch;
int dem=0, tu=0;
clrscr();
printf("Cho biet ten file :");
gets(tenfile);
if ((fptr=fopen(tenfile,"r"))==NULL) // m& file d€ doc
{ printf("Viec mo file co loi\n");
exit(0);
}
while ((ch=getc(fptr)) !=EOF)
{ if ((ch>="a' && ch <='Z) Il (ch>='A"' && ch<="Z"))
tu=1;
if ((ch==""II ch=="\n" Il ch=="\t") && tu)
{ dem++;
tu=0;
}
}
printf("So tu trong file =%d",dem);
fclose(fptr);
}
V.1.5. Doc / ghi chuoi ky tu:

* Ham fgets (chudi, chi€ udai, fptr);

Ham fgets doc 1 chudiky tu tir trong file fptr va o bi€ n <chudi> v4i chi€ u dai
t0i dala <chiéudai>. Hamnay tra vé NULL khi da doc hé't file

* Ham fputs (chudi, fptr): ghi 1 chudiky tu trong <chudi> va o file fptr.
Ham nay khong tu dong thé m vao ma k€t thic dé chuyén dong méi, do dé ta
phai ghi thée m ma nay vao taptin bang lé nh fputs ("\n", fptr);

Vi _du 1: Chuong tri nh ghi chudilénfile, cho d€nkhichuéinhapvaola rong
thi ket thic.
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#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <string.h>
void main()
{ FILE *fptr;
char tenfile[67];
char chuoi[80];
clrscr();
printf("Cho biet ten file :");
gets(tenfile);
if ((fptr=fopen(tenfile,"w"))==NULL) // tao file méi
{ printf("Viec tao file co loi\n");
exit(0);
}
while (strlen(gets(chuoi)) >0)  // ham strlen() trong <string.h>
{ fputs(chuoi,fptr);
fputs("\n",fptr);
}
fclose(fptr);
}
Vi _du 2: Poc cdc chudiky tu tir tap tin, va in nd trén man hi nh.
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
void main()
{ FILE *fptr;
char tenfile[67];
char chuoi[81];
clrscr();
printf("Cho biet ten file :");
gets(tenfile);
if ((fptr=fopen(tenfile,"r"))==NULL)
{ printf("Viec tao file co loi\n");
exit(0);
}
while (fgets(chuoi,80,fptr)!= NULL)
printf("%s" ,chuoi);
fclose(fptr); getch();
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V.1.6. Xéa file: L& nh remove xo4 file dugc chi dinh qua <té nfile>
Cu phap: remove (tén file)
Ham remove tra vé 0 :xda thanh cong
tra vé€ -1:c6 161 khi x6afile, va ldc nay bi€nerrno c6 1 trong

2 gia tri sau:

ENOENT : khong ti m tha'y file muon x6a

EACCES : khong cho phép x6a file ma ban chi dinh
Luu y: File nén dong truée khi xda.
Vi du: X6a file do ta chi dinh.

#include <stdio.h>
void main()
{ char filename[80];
/* prompt for file name to delete */
printf("File muon xoa: ");
gets(filename);
/* delete the file */
if (remove(filename) == 0)
printf("Removed %s.\n" filename);
else
perror("remove");  // in thong bdo 16i ma ham remove gay ra
}

V.2. File nhi phdn (file ¢6 cau tric)

File nhi phan 1a file dung dé Iuu trit cdc cau tric dudi dang struct hodc
union

V.2.1. Khai bdo:
FILE * fptr;
V.2.2. Mo file:
fptr = fopen (té nfile, “kié u”);
.tb ( b: binary): m& chi dé doc

. wb : d€ ghi. N€u file da c6 thi xda truGe khi mo.

.ab :n6ithé m; m& dé ghi thé m vao cudi file, n€u file chua cé
thi tao méi

. Tb+ : mo file da c6 dé capnhat (doc/ghi)

. wb+ : tao file m&1 cho phép doc/ghi

. ab+ :m& d€ noithé m vé cudi file, cho phép doc/ghi
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V.2.3. Do ng file:
fclose (fptr)

V.2.4. Poc/ghi file: Ham fread : doc s6 mau tin(cau tric) trong file fptr
vao <bi€n cau tric>.

fread (& bi€n cau tric, sizeof (bi€n cau tric) , s6 cau tric, fptr);
Ham fread trd vé s6 cau tric doc duoc

Ham fwrite ghi di li¢ u trong <bi€n cau tric> vao file fptr.

fwrite (&bi€ n cau tric, sizeof (bié n cau tric) , sO cau tric, fptr);

Ham fwrite tra vé s6 cdu tric ghi dugc lén file

s,z

Chu y:

-P¢ ki€m travié c doc file takié m traso cau tric duoc doc. NEus6 cautric
tra vé bang O ma tacandocla 1 cdutricthi di€éu dé ching to da hé't file.
* Ghi mot mdng cdu triic 1é n file
fwrite(té nmang, sizeof (té nmang), 1, fptr);
o for (i= 0; i< n; 1++)
fwrite (&té nmang[i], sizeof (t¢ nmang[i] , 1, fptr);
Vi du 1: Chuong tri nh ghi 1&€n file nhi phan
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
void main()
{ struct hocvien
{ char hoten[30];
Int tuoi;
} hy;
FILE *fptr;
char tenfile[67];
char tuoi[3];
printf("Nhap ten file :");
gets(tenfile);
if ((fptr=fopen(tenfile,"wb")) == NULL)  // md file nhi phan dé ghi
{ printf ("Khong the tao file\n"); exit(0);
}
do
{ printf("Nhap ho ten hoc vien :");
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gets(hv.hoten);
if (strlen(hv.hoten) !=0)
{ printf("Nhap tuoi :");

gets(tuoi);
hv.tuoi = atoi(tuoi); // macro doi chuoi qua so nguyen
fwrite(&hv, sizeof(hv), 1, fptr) ; // ghi noi dung 1 mau tin trong bien hv

// vao file fptr

}

}
while (strlen(hv.hoten)!=0);

fclose (fptr);
}
Vi du 2: Ghi dit lié u mang vao file nhi phan
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
void main()
{ struct hocvien
{ char hoten[30];
int tuoi;
} hv;
struct hocvien table[3];
FILE *fptr;
char tenfile[67];
char tuoi[3];
int 1=0;
printf("Nhap ten file :");
gets(tenfile);
if ((fptr=fopen(tenfile,"wb")) == NULL)
{ printf ("Khong the tao file\n"); exit(0);
}
do
{ printf("Nhap ho ten hoc vien :");
gets(hv.hoten);
printf("Nhap tuoi :");
gets(tuoi);
hv.tuoi = atoi(tuoi); // macro doi chuoi qua so nguyen
table[i++]=hv;
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}

while (i<3);

fwrite(table, sizeof(table), 1, fptr) ; // ghi noi dung toan bo hoc vien trong
// table vao file fptr

// hOaC for (1:0, 1<3, i++)

/| fwrite(&tableli], sizeof(table[i]), 1, fptr)
fclose (fptr);

}

Vi du 3: Chuong tri nh doc file nhi phan, va in danh sdch hoc viénraman
hi nh.

// In danh sach hoc vién ra man hi nh
#include <stdio.h>
#include <stdlib.h>
#include <conio.h>
void main()
{ struct hocvien
{ char hoten[30];
Int tuoi;
} hv;
FILE *fptr;
char tenfile[67];
char tuoi[3];
printf("Nhap ten file :");
gets(tenfile);
if ((fptr=fopen(tenfile,"rb")) == NULL) // Mg file dé doc
{ printf ("Khong the mo file\n"); exit(0);
}
clrscr();
printf("  Ho va ten Tuoi");
while (fread(&hv,sizeof(hv),1,fptr) ==1)
{
printf("\n%-20s" ,hv.hoten);
printf("%3d",hv.tuoi);
}
fclose (fptr);
}
V.2.5. Truy xudt tap tin ngdu nhié n: (dié u khié n con tro tap tin trén file
nhi phan)
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* Con trd file: Moitaptin déu cé con trd file sau khi duoc md. Con trd file
la contrd chi d€n tirng byte tré n file. Khi doc hay ghi dit lié u tré n ta p tin, ta da
lam dich chuyé n con tr6 file mot s6 byte, day chi nhla s6 byte ma ki€ u dit li¢ u da
chi€m. Khi d6ng r6i md tap tin, con tro file luon & ddutaptin; ngoai trir trrong
hoptamd bang thy chon'a' thi con tro file s& & cuditaptin dé ghithe mdi liéu
vao cudi tap tin. Him fseek cho phép ta di chuyén con tro file d&€n vi tri mong
mudn.

Cu phap:
int fseek (FILE * fptr, long nbytes, kié u)

+ nbytes : s6 bytes ti nh tir vi tri kiéu cho dé€n vi tri cin t6i
+kiéu 12 s6 nguyén :
ki€éu =0 (tf nh tir ddu tap tin)
ki€u =1 (ti nh tir vi tri hién tai)
kiéu = 2 (ti nh tir cudi tap tin)
Neéu fseek tra vé 0 nghi ala n6 da di chuyén t6i vi tri dé.
Luu y: s6 thi tu trén tap tin ti nh tir 0.
Vi du: Vi€tchuong tri nh truy xud t ngd u nhié n mot mau tin theo so thit tu
ctia né trong file nhi phan
#include <stdio.h>
#include <stdlib.h>
#include <conio.h>
void main()
{ struct hocvien
{ char hoten[30];
int tuoi;
} hy;
FILE *fptr;
char tenfile[67];
int stt, sobytes;

printf("Nhap ten file :");

gets(tenfile);

if ((fptr=fopen(tenfile,"rb")) == NULL)
{ printf ("Khong the mo file\n"); exit(0);
}

clrscr();
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printf("Cho biet so thu tu mau tin can di chuyen den :");
scanf("%d",&stt);
sobytes = stt * sizeof(hv);
if (fseek(fptr,sobytes,0)!=0)
{ printf ("Khong the di chuyen con tro file toi vi tri ban chi dinh duoc");
exit(0);

}
fread(&hv,sizeof(hv),1,fptr) ;
printf("\n%-20s" ,hv.hoten);
printf("%3d",hv.tuoi);
fclose (fptr);
getch();

}

V.3. Phdt hié n 1oi khi truy xudt tip tin
Phan 16n nhitng ha m xu4't, nha p ta p tin chua n khong thong b4 0 16 nodi dung
cta 16i. Chang han nhu:

- putc () sé tra vé EOF khi c6 16i hodc cudi tap tin
- fgets () s& tra vé 1a NULL khi doc hé't file hoi ¢ khi ¢6 161
Do d6, dé phathié n16i khi truy xud't ta p tin, ta dung macro ferror (FILE *fptr)

int  ferror (file * ptr)

Macro ferror tra v€é mot tri kha c O n€u phat hién ra 161 tré n file fptr.
* P xudt cau thong bdo 16i ta ding ham perror ()
void perror (const char * str)
vGi str : chudi ky tu chia cau thong bdo
* Hai ham nay thuong dugc sir dung ngay sau khi sit dung cic ham doc/
ghi file
Vi du: fwrite (&table, sizeof (table), 1, fptr);
if (ferror (fptr) !=0)
{ perror (“Loi ghi du lieu”);
exit (0);
}
Vi du:
#include <stdio.h>
void main()

{
FILE *fp;
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fp = fopen("perror.dat”, "r'");

if (1fp)
perror("Khong thé mo file dé doc");

}

Khi chay chuong tri nhnay,n€utréndi achuacd taptinperror.datthi s€ hién
thong bd o 16i: Khong thé md file d€ doc: No such file or directory.

Baitap
1. Taotaptin dién ti ch.h

#define Pi 3.14
#define dthv (x) X*X
#define dtht (x) (Pr*x*x)

. Viét chuong tri nh ti nh dién ti ch dua vao file dientich.h & trén

Viethamdé quitinhtichP(n)=1%*2%*3* _*n, K n>0

Vi€tham dé qui ti nh ham mi x", véi n nguyén.

Vi€t ham dé qui ti nh phan tr thit n ciia ham Fibonacci.

Viet ham dé qui giai quyét bai todn Thap Ha noi.
C6 3cotA,B,C.Cot Ahiéndang cé ndi aki chthude khacnhau, di anho &
tréndi alén 6 dudi. Hiydoindi atlr cot A sang cot C (xem cOt Bla cottrung
gian) véidi€ukiénmoilanchi dugcdoildi ava di adattrénbao gid cling
nho hon di a dat dudi.

Vi€t chuong tri nh ma héava giaima motfile van bansaochonéutada ma
héardithi chuong tri nhkhong ma héanita, va n€ufile d6 chuama héa thi

khong dugc giai ma.

Cho bi€'t trong mot file van ban do tanha p va o c6 bao nhié u ky tu, baonhiéu
tlr, va bao nhié u dong; bi€trang cé c tir cd ch nhau khoang trang, dau tab, dau
cham.

Vié't chuong tri nh tao mot menu thuc hié n ca ¢ chiic nang sau tré n file van
ban:

- Ta o file m61

- Poc file

- X6a file

- Ghi noi duoi file

- Copy file

- Di chuyén file tir thuy muc nay sang thuy muc khac

- Ti mmot tir xud't hié n bao nhié u 1a n trong file (khong pha n bié t chit in, chit
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thuong)
- Thay thé tir nay bang tir khac
10. Tao menu thuc hi€¢n cdc cong vié ¢ sau:
- Nhap danh sd ch c6 ki€ u hoc vié n vao mot file t¢ n 'HOSO.TXT', méi hoc

vién ¢6 cdc thong tin sau: maso (int), hoten (chudi t6i da 30 ky tu), phadi
(NAM/NU), tudi (int).
- Li¢t ké danh sdch hoc vién ra man hi nh theo dang sau:
M3 s6 Ho va tén Ph4d i Tuoi
- Truy xua't nga u nhié n theo thi tu mau tin
- Ti m ki€m mot nguoi trong file theo ma so

-Capnhatsiradéicdcmiutintheomi s6 (Nhapma s6, sau d6 hié¢ u chi nh
lai hoten, phai, va tudi).

- X6a mot nguoi trong file theo ma so.



Ky thudt ldp tri nh 70

CHUONG 3 CAC THUAT TOAN TREN CAU TRUC DU LIEU MANG

I. MANG KHONG SAP XEP VA THUAT TOAN TiM KIEM TREN
MANG CHUA CO THU TU
I.1. Mot s6 khdi nié m vé_ mdng:
I.1.1. Binh nghi a:

Mangla 1daycdcphantr cé cung ki€ u dit liéu dugc sap x€plién ti€p
nhau trong bd nhé

0100
0102 |1 int
0104 |2 Mangnphan tir
n-1
Bo6 nhé
& Khai bao:

Ciu phdp: Khai bio mang 1 chiéu
Ki€¢u_DL Ténmang [ki ch thudc];
¢ Ki€u_DL:1a 1trongcdckiéudit lieuco ban,dé 1a ki€uctuaphan tir
clia mang
¢ Ténmang:la tén cua mang dugc dat 1 cachhoplé
¢ Ki chthudc:1a 1 hing nguyén cho bi€t s6 phan tir tdi daclla mang

Vi _du 1: Khai bio 1 mang s6 nguyén

e Int n;
int Min] ; SAI
« int M[10]; ding vi ki chthudc mangphaila hangkhongphaila
bién
e #define max 100
int M[max] ;

Vi du 2: Khai bdo 1 danh sach ho tén hoc vién cua 1 16p hoc

char  dshv[50][30]; // dshv c6 thé chita toi da ho tén 50 hoc vién,
// chi€udaiho ttnmobdihocviéntsidala 30ky tu

Cua phap: Khai bio mang 2 chiéu
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Kiéu_DL Tenmang [ki ch thudc 1][ki ch thudc 2]
Chu y: Mot mang trong C, cac phan to dugc danh so tur 0 t6in-1
Vi du: Véi M[10]
thi thanh phan tha 1 1a M[0]

thanh phan cudi cing M[9]

* Ckhong batbé, khong ki€ m tra xem bi€n dé€m c6 vuotra khoi giéihan
cho phép cliamang chua. Do d6, ching ta phaiki€ m tra bi€n d&€m trong chwong
tri nh (phai nho hon n)

1.1.2. Khoi dong tri cho mang:

Ta khoi dong duogc tri cho mang trong 2 truong hop sau:

 Mang dugc khai bao la bi€n ngoai (main) nghi a la bi€n toan cuc

e Mang duogc khai bao cuc bo

Vidul: int M[3]={10,11,12}

main()

{ static mt  M[ [={10,22,30};

e Tacé thé gdn 1 hing cho cA mang nhu sau:
memset (M,0,sizeof(int) *3) ; // gdn 0 cho mang M v6i M ¢6 3 phan tir
e Tirkhoa static ding d€ khai ba o 1 bi€n cuc bo thudng truc cho phép duy
tri gia tri riéng cia ndé ¢ nhitng 1an goi ham sau nay.
e Khditao mang 2 chiéu:
int M[2][3]= {{1.,2,3},
{0,1,0}};
I.1.3.Truy xudt thanh phdan cia mang: M[chi sé]
« Truy xud't thanh phan thit 2 cia mang 1 chi€ u: M[1]
« Truy xud't thanh phan thi i cia mang 1 chié u: M[i-1]
+ Truy xud't thanh phan dong 2, cot 3 cia mang 2 chi€¢ u M[1][2]
1.1.4. Poc (nhdp) dit lié u cho mdng:
- B¢ nhap dit li¢ u cho méang ta pha i nha p dit lié¢ u cho tirng thanh phan cta
mang.
Vi du 1:
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int  n,l;
float M[10];
printf("\nCho biet so phan tu cua mang:")
scanf (“%d”,&n);
for (1=0; i< n; 1++)
{ printf(“a[%d]= “,i+1);
scanf (“%t”,&M[1));
}
Vi du 2: Nhap vao mang 2 chi€u.
int m, n, 1, j;
float M[10] [10];
printf("So dong ="); scanf("%d",&n);
printf("So cot ="); scanf("%d",&m);
for(i= 0; i< n; i++)
for(j= 0; j<m; j++)
{ printf(“M[%d] [%d] = “,i,));
scanf(“%f”, &M[1][j]);
}
1.1.5. Xud't dit lié u ki¢ u mdng: D& xuatdit lié u ma ng ta cling pha i xu't dit
li¢ u clia trng tha nh phan mang

Vi _du:
Int 1, n;
float M[10];
for(i =0; i< n; i++)
printf(“a[%d] = %1{,1+1, M[1]);
1.2. Thudt todn ti m kié¢ m tré n mdng chua co thir tu:

Do mang chuacoé thi tu néntadp dung phuong phapti mki€mtuyénti nhti m
tlr dau mang cho dén cudi mang. Trong chuong tri nh sau day, ha m Timki€ m s€
tra vé tri -1 n€ukhong c6 ma sinh vié n trong danh sd ch ds, ngugclaiham sé tra
vé vitri clama s6 d6 trong danh sach ds.

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

#define MAX_SOSV 100 // s0 sinh vién t6i da trong danh sa ch
typedef struct sinhvien // dinh nghi a ki€ u sinhvien
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{ char maso[6];
char hoten[30];
b

typedef struct danhsach_sv  // dinh nghi a kié u danhsach_sv
{ int tssv;

sinhvien sv[MAX_SOSV];

b

void Nhap_ds (struct danhsach_sv *psv)
{ char sosv[4];
printf("So sinh vien muon nhap :");
gets(sosv);
psv->tssv=atoi(sosv);

for (int 1=0; 1<psv->tssv; 1++)

{ printf("Ma so :");
gets(psv->sv[i].maso);
printf("Ho ten :");
gets(psv->sv[i].hoten);

}

}

void Lietke ds (struct danhsach_sv *psv)
{ int1=0;
clrscr();
printf (" Maso Ho & ten\n");
while (i < psv->tssv)
{ printf ("%8s %-s\n", psv->sv[i].maso,psv->sv[i].hoten);
1++;
}
getch();
}
/* Ham Timkiem ti m maso trong danhsach *psv  */
int Timkiem(danhsach_sv *psv, char maso[])
{ int i=0;
while ((i<psv->tssv) & & (stremp(psv->sv[i].maso, maso)!=0))
i++;
return (i==psv->tssv ? -1 : i) ;
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}

void main()
{ struct danhsach_sv ds;
char maso[6];
Int vitri;
Nhap_ds(&ds); // Goi ham Nhap_ds v&i tham so 1a ds
Lietke ds(&ds);
printf("Ma so sinh vien ban can tim :");
gets(maso);
vitri = Timkiem(&ds, maso);
if (vitri !=-1)
printf("Ho ten cua sinh vien la %s",ds.sv[vitri].hoten);
else printf(" Khong co sinh vien voi ma ban nhap vao");
getch();
}
II. CAC THUAT TOAN SAP XEP:
Trong thuc t€ cudc song ciing nhu trong [i nh viec 1aptri nh, viéc quanly dit liéu
thuong doi hoi su ti m ki€m ca ¢ dit liéu can thi€t; PE thuan tién cho viec ti m
ki€m, dit li¢u thuong dugc sap x€p theo mot thit tu nao do.

C6 rat nhié u phurong phd p sa p thit tu, trong bai gidng ndy tachi khaosathai
phuong phd p sap x€p 1a Bubble_Sort va Quick_Sort.

P¢ thuantiénta gia st mangla dayso co t6ida 1006, va cdc thuattodn dudi
day dung dé sip x€p diy so theo thit tu ting din.

I1.1. Sdp xép theo phwong phap Bubble Sort (phuong phap néi bot)

- Noi dung : Tachoiduyétday a[0], .. ,a[n-1]; n€u a[i-1] 16n hon a[i] thi ta
hoan dai (afi-1],a[i]). Laplaiqud tri nhduyétdaynaychodé&nkhikhongco xay
ra vié ¢ d6i chd cla hai phan tir.

Vi du: Tasapthi tu diy s6 sau: 26 33 35 29 19 12 32

Buédc 0 1 2 3 4 5 6
26 12 12 12 12 12 12
33 26 19 19 19 19 19
35 33 26 26 26 26 26
29 35 33 29 29 29 29
19 29 35 33 32 32 32




Ky thudt ldp tri nh 75
12 19 29 35 33 33 33
32 32 32 32 35 35 35

- Chuong tri nh:

#include <stdio.h>
#include <conio.h>
int mang[100]; // bi€n toan cuc
Int size ;
void Bubble_ Sort(int A[100], int n)
{ int i,j,temp;
for (i=1; i<n; i++)
for (j=n-1;j>=i; j--)
if (A[j-1] > A[j])
{ temp = A[j-1];
Alj-11 = A[jl;

Alj] = temp;
}
}
int Nhap day _so (int A[])
{ int 1,n;

printf("\nSo phan tu cua mang :"); scanf("%d",&n);
for (1=0; i<n; i++)
{ printf ("A[%d] =",i+1);
scanf("%d",&A[i]);
}
return n;
}
void Liet ke (int A[], int n)
{ int1;
printf("n Gia tri mang da duoc sap : \n");
for (1=0; i<n; i++)
printf ("%5d",A[i]);
getch();
}

void main()

{
size= Nhap_day_so(mang);




Ky thudt ldp tri nh 76

Bubble_Sort(mang,size);
Liet_ke(mang,size);
}

Tanhan thad'y phuong phapndy c6 thé dugc caiti€ndé dang. Néu s lian
duyé tddyndodé ma khong c6 c6 su d6ichd gitta hai phan tir thi day da cé thir
tu va giaithua tke't thic. Trong trudng hopnay, tading motcd hié u flag dé ghi
nhan di€u nay, va giai thuat Bubble Sort dugc cai ti€n nhu sau:

#define FALSE 0
#define TRUE 1

void Bubble_Sort_Ad(int A[], int n)
{ int 1,temp;
unsigned char flag=TRUE;
while (flag)
{ flag = FALSE ;
for (i=0; i<n-1; i++)
if (A[i] > A[i+1])
{ temp = A[i];
Ali] = A[i+1];
Ali+1] = temp;
flag=TRUE;

)
)

I1.2. Sdp xép theo phuong phdp Quick Sort

I1.2.1. Noi dung: Chon motphan tir batky trong danh sd chlam dié m chot
X, so sénh va d6ichd nhitng phan tir trong danh sdchnay d€ taora 3 phdn: phdn
c6 gia trinho hon x, phdnco gid tribang x, va phadnco gid trilénhonx. Laiti€p
tuc chia 2 phan cé gia tri nho hon va 16n hon x theo nguyén ta ¢ nhu tré n; qua
tri nh chia phan sé kétthiic khimbiphadnchi conlaimotphantl, licnaytada cé
mot danh sach c6 thi tu.
Vi du: Xétday26 33 3529 19 12 32
- Lan chia phan thit nhd't : Chon phan tir chdt c6 khéala 29, datla x
26 33 35 29 19 12 32
i> <j

Dung hai bi€nchi s6iva jdé duyéttlr haiddudanhsichdénx. Neuigip
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phan tir I6n hon hay biang x s& dirng lai, j gap phdn tir nhd hon hay bang x s&
dirng lai, r6i d6i chd hai phan tir nay; sau d6 ti€p tuc duyé t cho d€n khi i>j thi
ngung lai.
Licnay day s€ c6 3 phan khd c nhau nhu hi nh vé sau :
26 33 3 29 19 12 32

1 J
26 12 35 29 19 33 32
i i
26 12 19 29 35 33 32
ij
26 12 19 29 35 33 32
J i
- Lan chia phan thit hai chodaycon26 12 19,chonchot x=12
26 12 19 > 12 26 19
i j i

K&t thic ta s€ ¢6 hai phan: 12; 26 19
* Lan chia phan thit 3 chodidy con 26 19, chon chdt x=26
26 19 = 19 26 Kétthic qua tri nh chianho day con 26 12 19
i j i
- Lan chia phan thit 4 choday con 35 33 32, chonchot x=33
35 33 32 > 32 33 35 > 32 33 35
i j ij j i
K&t thic tas€ ¢6 baphan:32; 33 ;35
Péndayqua tri nhchiaphankétthicvi tdtca cic phanchi ¢6 motphanti,
lic nay ta s€ c6 motdanh sdch co thu tu 1a :
12 19 26 29 32 33 35

I1.2.2. Gidi thudt:
a. Gidi thudt khong dé quy:

-Tataomot Stack , m6i phan tir cia Stack ¢6 2 thanh phanla g, rchita chi
s6 dduva chi s6 cudictadayciansiap. Bandau, Stack[0].q=0va Stack[0].r=n-1

-Ti€nhanhphanhoachday s gdmcéacso batdautirchi s6 qdénchi sor

- Sau m6i ldn chia phan, ta ki€ m tra xem phin ¢6 gid tri nho hon chdt va
phan cé gid tri I6n hon chdtnéu co tir 2 phan ti trg 1én thi dua vao Stack. Sau
moilan phan hoach, talaildy day s6 mdi tir Stack ra phan hoach ti€p.
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- Quad tri nh ¢t nhu thé cho t&i khi Stack rong thi ké't thic.
* Chuong tri nh:

#include <stdio.h>
#include <conio.h>
#include <time.h>
#include <stdlib.h>
int mang[100];
Int size ;
void Quick_Sort(int A[100], int n)
{ struct Element_Stack // kié u phan tir trong Stack
{
intq,r;
b3
Element_Stack Stack[50]; // Stack c6 t6i da 50 phan tix

int sp=0; // con tro Stack, khéi tao sp=0
int 1,j,x,q,r,temp;

Stack[0].q =0 ; // chi s6 dduclamang cAnsap
Stack[O].r =n-1; // chi s6 cu6icliamang can sap
do

{ // L&y mot phan hoach ra tir Stack
q = Stack[sp].q ; r =Stack[sp].r;

Sp--; // X6a 1 phan tir khoi Stack

do

{ //Phandoanday con alq] ,..., a[r]
i=q;j=m
x = A[(q+r) /2]; //LAyphantl gitactaday cansap thi tu lam chot
do

{ while (A[i] <x) i++; //Ti mphantlk dautiénco tri l6n hon hay bang x
while (A[j]>X) j--; //Ti mphantl dautiénco trinhd hon hay bang x
if (i<=j) // D3ichd A[i] v6i A[j]
{ temp = A[i];
Ali] =A[jl;
Alj] = temp;
++; -
}
} while (i<=j);
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if (i<r) // phan thi ba cé tit 2 phan ti tré 1én

{ //Bura vao Stack chi s6 dau va chi s6 cudicua phan thit ba
Sp++;
Stack[sp].q=i;
Stack[sp].r=r;

}

r=j; //Chudnbivitri dé phanhoachphincé gid trinhd hon chét

} while (g<1);
} while (sp!=-1); // Ket thuc khi Stack rong
}

int Nhap day_so (int A[])
/* Taoddy n s6 ngdunhién tr 0 dé€n 9999 dua vao mang A */

{ int 1,n;
printf("\nSo phan tu cua mang :"); scanf("%d",&n);
randomize(); // dung <time.h> va <stdlib.h>

for (1=0; i<n; i++)
Ali]=rand() % 10000; // Phat sinh cdc s6 ngau nhién tir 0 d€n 9999
return n;

}

void Liet ke (char str[],int A[], int n)
{ int1;
printf("\n%s\n",str);
for (1=0; i<n; i++)
printf ("%5d",A[i]);
getch();
}

void main()
{
size= Nhap_day_so(mang);
Liet_ke("Day so ngau nhien :",mang,size);
Quick_Sort(mang,size);
Liet_ke("Gia tri mang da duoc sap :",mang,size);

}

b. Gidi thudt Quick Sort dé qui: vé co ch€ thuc hién thi cling giong nhu
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giaithuatkhong dé qui, nhung takhong ki€ m sod t Stack ma dé cho qué tri nh goi
dé qui tu tao ra Stack.

* Chuong tri nh:

void Sort(int A[], int g,int r)
{ int temp;
int 1=q;
int j=r;
intx = A[(q+r)/2];//Ldy phan tlr gitta chia day cAn sa p thit tu [am chot
do
{ //Phandoanday con alq] ,..., a[r]
while (A[i] < X) i++; //Ti mphantk ddutiéncé trilénhon hay bang x
while (A[j] > x) j--; //Ti mphantk dautiénco tri nhd hon hay bang x
if (i<=j) // Doi cho A[i] voi A[j]
{ temp = Ali];
Ali] =A[jl;
Alj] = temp;
I+ -
}
} while (i<=j);

if (q<j) // phan thit nha't c6 tir 2 phan tlr tr§ 1é€n
Sort(A,q,));

if (i<r) // phan thit ba cé tir 2 phan ti trd 1én
Sort (A,1,1);

}
void Quick Sort(int A[], int n)
{ Sort( A,0,n-1); // Goiham Sort véi phan tt dau céd chi s6 0dén
// phan tlr cudi cing cé chi s6 n-1

}
IIL. TiM KIEM TREN MANG PA CO THU TU:

Gia st dayso cuatala dayso da co thi tw tangdan, va x 1a gia tricanti m.
Cdchamti mki€m sé tra vé tri-1 n€ukhong co x trong day, nguoclaicdcham
ti m ki€m s€ tra vé€ chi s6 cua x trong day.

I11.1. Ti m kié¢' m nhanh bang phuong phdp lip:

-Noidung: Doday s da co6 tha tu tang dan,nénnéutati mdugc phanti
ddutién co tri viralén hon x thi tacé thé k€tluan day s6 khong chira tri x. Vi
vay, ta s€ rit ngan thoi gian ti m ki€ m.
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- Giai thuat:

int Search(int A[], int n, int X)
{ int 1=0;
while (i<n && A[i] < x)
1++;
return (i<n && Ali]==x?1:-1);
}
void main()
{ int so,vitri;
size= Nhap_day_so(mang);
Quick_Sort(mang,size);
Liet_ke("Gia tri mang da duoc sap :",mang,size);
printf("\nGia tri muon tim :");
scanf("%d",&so);
vitri = Search(mang,size, so);
if (vitri !=-1)
printf("V1i tri cua so %d trong day = %d",so,vitri);
else printf(" Khong co so %d trong day",so);
getch();
}
I11.2. Phép ti m kié m nhi phdn:

- Noi dung:
& Bude 1: Pham vi ti m ki€m ban ddu Ia toan bo danh sa ch.
& Budce 2: LAy phan tlr chi nh giita clia pham vi ti mki€m (goila y) sosdnh
vO1 X.
Né&u x=y thi tadi ti mthay, tra vé chi s0.Giaithuatkét thic
Néux <ythi phamviti mki€mmdila cdcphantl nim phi atrude
cuay.
Né€ux>ythi phamviti mki€mmdila cdcphdntlr nimphi asauctay.
& Budge3: Néucontontaiphamviti mki€mthi liplaibude2,nguoclai
giaithuat k&t thuc véi két qua 1a khong cé x trong day so.
- Giai thuat:
int Binary_Search(int A[], int n, int X)
{ unsigned char found=FALSE; //Gia st bandautachuati mthiy x trongday
// Pham vi ban dau ti mki€m la tir k=0 > m =n-1
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int k=0;
int m=n-1;
nt j;
while (k<=m & & !found)
{ j=(k+m) /2; //chi sO phan tlr gilta
if (A[j]==x)
found=TRUE;
else if (x>A[j]) k=j+1; // Pham vi ti m m&ila (j+1, m)
else m=j-1; // Pham vi ti m mé&ila (k, j-1)
}
return (found ?j : -1) ;
}

I11.3. Phép ti m kié¢' m nhi phdn dé qui:

- Noi dung: tuong tu nhu trén
& Bude 1: Pham vi ti mki€m ban ddula toan bo danh sd ch (k=0>m=n-1).
& BuGe 2: LAy phan tir chi nh gitta ciia pham vi ti mki€m (goila y) so sinh
vOi X.
Né&u x=y thi tada ti mthay, tra vé chi s0.Giaithuatkét thic
N€ux <ythi phamviti mki€mmdila cdcphdn tlr nam phi atrude
cuay,nénta goi dé qui véi pham vi méi la (k,j-1)
Né€ux>ythi phamviti mki€mmdila cdcphintl nimphi asauclay,
nén ta goi dé qui v6i pham vi méila (j+1,m)
& Diéu kién dirng: x=y hoac k > m.
- Gidi thuat:
int Binary_Search2(int A[], int k,int m, int X)
{ int j=(k+m) /2;
if (k>m) return -1 ;
else if (A[j]==x) returnj;
else Binary_Search2(A, (A[j]<x ? j+1:k), (A[j] > x ?J-1:m),x);
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Bai tap:
1. Chomotday n so thuc A :
a) Ti m phan t nhé nhatciaday s6 A
b) Ti m phan tir 16n nhd't chia day s6 A
c) Ti nh gia tri trung bi nh cua day s A.
2. Hién dang luu hanh cac to gidy bac 500004, 200004, 100004, 50004, 20004,
1000d, 500d, 200d, 100d. Néu c6 x dong, hdiringnénchoncéactd gidy bacnaodé
sO luong cac to gidy bac la 1 t nhat.
3. Vi€t chuong tri nh nhap mot ma tran s6 nguyén c6 ki ch thuéc M x N. In ra:
- Tong cac phin tlr clia ma tran
- S6 cac phan tir duong, phan tr Am, phan tir O cia ma tran
- Phan tr 16n nha't, nho nha't clia ma tran
- Cac phan tir tré n duong chéo chi nh ciama tran (vGiM=N)
- Téng cdc phan tir tré n dudng chéo chi nh cia ma tran (v6iM =N)
4. Cho 2 ma tran vuong A(n,n) va B (n,n) :
- Ti nh ma tran tong C = A+ B,
bi€'t Ci,j] = Ali,j] + Bli,j], Oi,j O[1,m]
-Tinhmatranti ch D= A * B,

bi€t D[ijl= 3 ANKI*BIK {1  :ij=1.n
k-1

5. Tao mot menu thuc hi€én cdc cong vié€ ¢ sau:

a. Nhap danh sdch c6 ki€u hoc vién vao mot mang, mdi hoc vien cé céc
thong tin sau: maso (int), hoten (chudi t6i da 30 ky tu), pha ilNAM/NU), di€ m
(float), hang (unsigned char). Qua tri nhnhap sé dirng laikhi ma sé nhapvao
la 0.

b. Liétké danh sdch hoc vién ra man hi nh theo dang sau:

M3 s6 Ho va tén Ph4d i bié m Hang

c. Ti mki€m mothoc vién trong danh s ch theoma s6, va inracdc thong tin
con laicuahoc vién dé.

d. Sip x€p danh sdch hoc vién theo diém ting dan.

e. Xé&phangdanh sichhoc viéntheo quiticcungdiémthi cing hang, hang
cuahoc vié n sau bang hang cianhém hoc vié n trude cong s6 ngudi cianhém
hoc vién trudc cing dié m.

f. Gia st danh sdchhocvienda c6 tht tv ting din theo dié m; Nhapthém 1
hoc vién sao cho sau khi nhap thi danh sach van con ¢ thi tu.

g. Capnhatsttaddicdcmiutintheomi s6 (Nhapma s6, saudé hié¢ u chi nh
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lai hoten, phai, dié m).
h. Loaibo 1 hoc vién rakhdi danh sach dua vao ma so.

6.a) Vi€t chuong tri nhtaongaunhiénmotday s6 20000 s6 nguyén cé gia tri tir
0 d€n 9999.

b)PEms6 lansosanhcta?2 giaithuatti mki€mtudnty (trénday s chuaco
tha tu) va ti m ki€ m nhi phan (trén day s6 da dugc sap thi tu).

c) Trong truong hop day s6 trén 1a 200000 s6 nguyé n phan bié t kha ¢ nhau
trong mién gid tri [1..300000] thi tat6iwu gidithuatsapx€pvé matkhong
gian va thoi gian nhu thé na o? Cho bi€t thoi gian thuc thi ctia giai thuat
Quick Sort va giaithuatbancaidat.

7. Cho bi€'t thoi gian thuc thi cia 2 giai thua t Bubble Sort va Quick Sort tré nda'y
sO ¢6 sO phan tir kha 16n.

8.Gia strtada c6 1 dayso thuc Atangdan. Vi€t giaithuatthé m 1 s6 thuc x vao
day A sao cho sau khi thém x thi day vAntangdan?

9. Vi€tham x6a tdtca cdc phin tlr ¢6 tri bing x trong diay s6 A.

10. Vi€t chuong tri nh ti nh dié m cia mot 16p:

- Nhapcédcthong tin sau cho mdi hoc vién : hoten, namsinh, trung bi nh
HK1, trung bi nh HK?2

- In ra danh sach cac hoc vién cua 16p theo thit tu giam dan cia DTBtoan
nam
TB toan nam = (TB HK1 + TB HK2)/2
theo ma u sau:

DANH SACH PIEM LOP ......
STT Ho & Tén TB HK1 TB HK2 TB toan Hang

nam

1
2
3

Luu y:- Cic hoc viéen cung DIB thi cung hang
-In 17 hoc vién trén mot trang man hi nh

11.Cho2days6é A co nphantua va Bco mphan ti véi thit ty tang dan. Hay tron
2 day so trén thanh 1 ddy méi C sao cho sau khi tron thi C cling tang dan.
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CHUONG 4 CON TRO (POINTER)

I. PINH NGHIA

Con tro 12 mot ki€ u dit liéu dung dé chita dia chi . Bi€n con tro 1a mot bi€n
chtta dia chi ciia mot thuc thé nao dé, thuc thé d6 1a bi€n hodc la ham.

Con tro thudng dugc dung dé:
- Tra vé€ nhié u tri tir hAm qua co ché truyé n theo tham s@ theo diachi trong
ham (tham s6 hi nh thitc bi€n).
-Taocacciutricdit lié u phitc tap nhu danh sachliénkétva cay nhi phan.
- Truyé n mang va chudi gitta cdc ham kha thuan loi.
I.1. Khai bdo: Khai bao bi€n pi la con tro tré d€n mdt s6 nguyén.
int *pi;

Lic nay, pi chi€m 2 bytes chita dia chi clia s6 nguyén ma né dang chi
dén,dong thoi tri nhbiéndichciaCclingbi€tpidangchi d€nmdtsd nguyén
(do khai b4 o). D¢ duamot gid tringuyén vao viing nhé ma pi dang tré dén, ta
dung 1&€nh: *pi=1;

Vi du:

void main()

{ int x=4, y=10;

int *px, *py ; // pX, py la cac bi€n con tro

px = &X ; // dua diachi cuax,y vao px va py

py = &y;

*pX = *px + *py; //tang gia tri cia ving nhé ma px dang tro t&i
//thémy , tuong duong v6i x = x+y

)

Minh hoa chuong tri nh tré n trong bd6 nhd:

Bién int x=4, y=10; px=&Xx; *px = *px + *py;
int *px, *py; py=&y;
X 950 4 4 14
951
y 952 10 10 10
953
X 950 950
Py 952 952
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Hi nh 7.1. Co ché truy xuat gid tri qua bi€n con tro.
Tong quat: Ki€u *bi€n;

1.2. Truyé n dia chi_cho ham: Trong 1 s6 trudng hgp tamudn goidiachi cua
1 bi€n x choham. Nho vao co ch€ truyén theo diachi ndy ma himcé thé tra vé
nhi€ u gid tri cho chuong tri nh goi.

Vi du: Hamhodn déi gid tri cia 2 bi€n x,y
void hoandoi (int *a, int *b)
{ int tam;
tam = *a;
kq = *b;
*b = tam;
}
void main()
{ int x,y;
printf ("x,y=");
scanf ("%d %d", &x, &y);
giaohoan(&x, &y); // Truyén dia chi cta 2 bi€n x,y cho ha m hoandoi

}

II CAC PHEP TOAN TREN BIEN CON TRO:
I1.1. Todn tir dia chi &:

N€u x 1a bi€n thong thuong, &x s€ 1a diachi cta bié€n x
Vi du: float x, *pf;

x = 50;
pf=x; /[ sai vi pfla bi€n con tro nén ta vi€'t pf = & x;
X = pf; /[ sai; tavi€t x =*pf; {1adyndidung cua pf }

I1.2. Todn ti néi dung * :

Né€u p l1a pointer thi *pla ndi dung ctia n6.
Vi du: intx,y, *p;

x = 50;

p = &X; // p chtta dia chi clia viing nhé x

y =*p; // y=*p=350vi pchitadiachi ctia ving nhé x
Vi du: a=2;

p=&a;

b=Cp)+++3; // b =5*p=3,a=3.

(vi ptro téidiachi anén *ptangthi atang)
Tom lai: *x 1a bi€n ma x gitt dia chi
&x la diachi cliax néu x la bi€n thong thuong
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11.3. Phép cong triv bié'n con tro voi mot sé nguyé n:

Né€u pla bi€n pointer thi p+nla diachi ciamodtbiénmdicachnd nbién
theo chi€ u tang, con p-n thi nguoc lai.

s,z

Chuy:

- Phép cong con trd v6imot sé nguyénchi dugcapdungtrénmotday bi€n
cung ki€u

- Khong duogc cong 2 pointer vGi nhau

- Khong duogc nhan, chia, 1y du bién con tro véi batky s6 nao

Vi _du: Gia su ta c6 mang nums[]= {10,20,30,40,50}. Vié ¢ tham kha o t&i
numsl[i] thuc chatla dung dangky hiéucon trd, vi khi bié n dich, tri nh bién dich
sé chuyén do6i ky hié¢ u mang thanh ky hié u con tro.

void main()

{ static int nums [] = {10,20,30,40,50};

for (int 1 =0; i<5; 1++)
printf (“%d\n”, *(nums + 1));
}

Luu y: *(nums+i) tuong duong v6i nums|i]

11.4. Phép gan va phép so sanh:

- Phép gan: céc bi€n con tro c6 thé gan cho nhau véidié ukién phaicung

kiéu
Vi du: int *pl, *p2;
*pl =10;
p2 =pl; /| Tacnay *p2 = 10;

- Phép so sanh: tacé thé sosanh2bi€n con trd xem c6 cung diachi hay
khong, dwong nhién 2 bi€n con trdé d6 phai cung kié u v6i nhau.

IL.5. Su chuyén kié u:

Cd phdp: (Kiéu) *té nbi€n
Vi du: int *pl, num ;
float *p2;
num =5;
pl = &num;
*p2 = (float ) *pl; // *p2=35.0
Vi du: int num, *p, n;
char c;
p = &num;
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*p =97, // num =97
n = *p; // n=97
c = (char) *p; // c="a

Chi y : Pia chi cuia mot bi€n dugc xem nhu mot con trd hing, do dé nd

khong dugc phép gan, tang hoac giam.

Vi_du: int num, *p, n;
p = & num;
p++; //diang
( & num) ++; // sai
con tro hang

11.6. Khai bdo mot con tré_hdng va con tré chi_dén doi twong hang:

a. Con tré hdng:
Kiéu * const p = gi4 tri;
b. Con tré chi dé'n déi twong hang:
Kiéu const *p = gia tri hing;
hoic Const ki€u *p=gid tri hing;
Vi du: char *const p2 =*“ABCD”
const char *pl= “ABCD”

p2++; /] sai
pl ++; // dung; *pl=‘B> ; pl ="BCD"

I11. SU TUONG QUAN GIUA CON TRO VA MANG
Vi du: Tacé mang A nhu sau:
int  A[10], *p;
thi A =&A[0]
Néup=Athi dé truy xudtt6i phdn tlr thit i cha mang A, ta c6é cdc cach sau:
Ali] = *(A+1) = *(p+1)
&Ai] = (A+i) = (p+i)
Vi _du: Nhap mang A:
int A[10], *p, 1;
p=A;
for 1=0;1<9; 1++)
scanf (“%d”, p+1);
Xudt mang A:
for (1 =0; i< 9;i++)
printf (“%d”, *(p+1));
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Vi du: Sip x€p mang bang cdch tham khao con trd.

constn=10;
int a[n], *p;
void main()
{ int j,temp;
clrscr();
p=a;
printf("\Nhap day so A \n");
for (int 1=0; i<n; 1++)
{ printf("A[%d] = ",i+1);
scanf("%d",p+1);
}
// Sap xep mang A theo giai thuat Bubble Sort
for (1=1; i<n; i++)
for (j=n-1; j>=i; j--)
if (*(p+j-1) > *(p+j))
{ temp=*(p+));
*(p+j) = *(p+j-1);
*(pt+j-1) = temp;
}
printf("\n Mang A sau khi sap xep :\n");
for (1=0; i<n; 1++)
printf("%8d",*(p+1));
}

* Poivéi mang 2 chiéu:

Néu ta khai bio: Kiéu a[10][20], *p; thi mang a cé dang:

a 0 1 2 3 ... 18

19

a[i]

9

Nhdn xét:
a = &a[0][0] = &a[0]
a[i] = &a[i][0]
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a[i][j] n6i dung ctia 6 i.j
V6éip=athi dé truy xuadttGi o a[i][j] :
a[i][jl = *(*(p+i) +j)
& afil[jl = (*(p+1) +))
Vi du:N€utaco int a[4][5] =
{{1,2,34,5}, {2,3,45,6}, {3.45,6,7}, {45,6,7.8}};
thi :
-ala diachi ctatoanbd mang (gia st 1a 1000)
- Do ala mang nguyén nén moéiphan tir chi€m 2 bytes, va mdi dong ciia
mang s& chi€m 10 bytes.
- Tri nh bién dich cia C bi€'t s6 cot (do khai bio) nén né sé hi€u a+1 1a
dem 1000 + 10 bytes, két qua 1a 1010 1a dia chi cua dong tha 2 trong a.
Tuong tu, 1020 1a 1a dia chi ctia dong thit 3 trong a.

a 0 1 2 3 4
1000 |1 2 3 4 5
1010 |2 3 4 5 6
1020 |3 4 5 6 7
1030 | 4 5 6 7 8

Lic nay: a[1] hay a+1 1a dia chi cta dong thit 2 trong mang 2 chi€u a.
Tacéd: *(a+1)==1010 //diachi chiaphantlr ddutién trén dong 1
*(a+1)4+3 == 1016 //diachi chaphanti cé chi s6 3 tréndong 1
*(*(a+1)+3)==5  //ndidung ctia phan tir a[1][3]
Tomlai:  a[i][j] = *(*(a+i)+))
Ta con c6 mot cach khiac dé truy xua't t6i afi][j] :

Néu : Kiéu a[n,] [n,] ... [n,], *p;

p=a
thi a[ig] [i,]... [i,] = *((*(p+iy) + i) + iy
Chii ¥ :

1. Su khd c nhau giita con tro va mang:

- Bi€n con trd thi ¢6 thé ting, gidm hodc gdn con bi€n mang 1a mot con trd
hing do d6 khong thé ting, gidm hodc gan.

-Taco thé 14y diachi ctacon tro nhung khong thé 14y diachi ciamang vi
ban thAin mang da 1a diachi .

- Khi ta khai bAo mot mang thi chuong tri nhdich s€ cdp phat mot viing nhé
cho no.

Vi du 1: Kiéu a[50]
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Trong bo nhé
o 1 2 49

5

a
- Bi€n con tro khi dugc khai bao thi chi dugccdpmoto nhé ma ndidung
ciané chang bi€t chi d&n dau
Vi du 2: a[l]x4c dinh thanh phan tha 2
p+1 : nd1 dung khong xa c dinh

[0 phaicé p=adé pchi tdia
- N€u tamuon tao motmang bang contrd thi taphaixincdpphdtmotving
nhé bang ham malloc ()
Vi du: int *p;
p = (int) maloc ( 10* sizeof(int));
Trong bd nhd:

p >

Vi _du: int *p;
p = malloc (10* sizeof (int));
for(i=0; 1< 10; 1++)
scanf (“%d”, p+1)
- P¢ loai bo viing nhd dugc cap cho con trd ta dung ham free (p)

2. Su khd c nhau giita tham s6 cua ham la mang va déi sé la pointer:

Ham (kiéu a[]) Ham (ki€ u *p)
Chua y:
Néu: Kiéu a[50][30], *p;
p=a;
thi Ham (Ki€u a[][30]) Ham (Kiéu *p)

3. Ham tra vé Kkiéu con tro:
Ki€u *ham (d6iso)
Vi du:
char *strcat (char s1[], char s2[])
{ int i=0,j=0;
while ( s1[i]!=N\0") i++;
while ( (s1[i++] = s2[j++]) I=\0") ;
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return s1 ;

}
IV. CON TRO VA CHUOI

IV.1. Khai bdo: D¢ khaibdosla 1 chudiky tu va pla contrd trd dén 1 chudi
ky tu, ta vi€t nhu sau:

char s [50];
char *p;
P¢ khéitao 1 chudi trong ca 2 trudng hop:
static char s[] =“ABCD”;
char *p=*“ABCD”;
Licnay,néuta: puts(p); // - ABCD

puts (++p); // - BCD

IV.2. Xét mot so vi du vé cac ham xw ly chudi

a. Ham Strcpy: Sao chép chudi ky tu tir source qua dest.

O 1 2 3 4 5
source |[A |B |C |D |[E |F |\0

dest

#include <stdio.h>

#include <conio.h>

void strcpy (char dest[], char source[])

{ int 1=0;
while ((dest[i++] = source][i]) !=\0");

}

void main()

{  char src_str[]J="Hoang Van";
char dst_str[20];
strepy(dst_str,src_str);
printf("n%s", dst_str);

}

Vi€t lai ham strcpy bang con trd:

void strcpy (char *dest, const char *source)
{ while (( *dest = *source) !=\0")
{ dest ++;
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source ++;

}
}

b. Ham Stremp () : dung dé so sanh 2 chudi s1, s2 vi nhau.

int  strcmp (char sl[], char s2 []);
{ int 1=0;
while (s1[i] == s2[i])
{ if (s1[i] == \O")
return O;
1++;
}
return (s1[1]- s2[i]);
}
Caidatlaibang con tro:
int strcmp (char *s1, const char *s2);
{ while (*s1 == *s2)
{ if (*s1 == \O’) return O;
*S1++;
*§2++;
}
return (*s1 - *s2)

}

c. Ham strcat: ndi chudi s2 sau chudi sl
char *strcat (char s1[],char s2[])
{ int i=0,j=0;
while ( s1[i]!=N\0") i++;
while ( (s1[i++] = s2[j++]) !=\0") ;
return s1 ;

}

Caidatlai bang con trd:

char *strcat (char *s1, const char *s2)
{ char *p;

while ( *s1!=N\0")

sl ++;
while ( (*s1=%*s2) !=\0")
{  sI++; 82 ++;

}
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return p ;

}

d. Ham strchr: tra vé diachi cuaky tu c tromg chudi s.

#include <stdio.h>
#include <conio.h>
char *strchr (char s[], char ¢)
{ int1=0;

while ( s[i]!=c && s[i]!=\0")

1++;
if ( s[1] != ¢) return (char *)0;
else return &s[i] ;

}
Caidatlaibang con trd:
char *strchr (char *s, char c)
{
while ( *s !=c && *s!=\0")
S++;
if ( *s !=c) return (char *)0;
else returns;
}
char str[]="Ky ";
void main()
{ char *vt;
vt=strchr(str,'y");
if (vt==NULL )
printf("Khong co ky tu trong chuoi" );
else printf("\nVi tri =%d", vt-str+1);
getch();
}

IV.3. Mdng con tréo chi_dén chuoi
- Khai bdo: P¢ khaibido 1 mang con tro chi dénchudi,vi du nhu danhsich
ho tén, ta vi€t nhu sau:

char * ds[5]= // mang chudi ds[5][7]
{ ”Hoang”, ”Van”’ ”Chi”’ ”NgOC”’ ”Nguyet" }

Né€u takhditao mang ma khong dung con trd thi Iwong 6 nhé cdp phatcho
moiphan tlr chamang déubang v4iso ky tu ciia chudi dainhat; Trong khi do,
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néu khditaobang mang con tro nhu tré nthi lugng 6 nhd sé cap phatviradi cho
ting phan t cua mang.

dsf0)] | —»|H |o |a |n |g |\0

ds[l] |—» |V |a |n |\O

dsf2] |—» |C |h |1 |\0

ds[3] |—» [N |g |o |c |\0

dsf[4] |—» [N |g |u |y |e |t [\0
Hi nh 3.2. Mang con tr6 tro d€n chudi

ds[O] H |o |a |n |g |\0

ds[1] V |a |n [\0

ds[2] C |h |1 |\0

ds[3] N |[g |[o |[c |\0

ds[4] N |[g [u |y |e |t |\O

Hi nh 3.3. Mang cdc chudi

* X 1y con tro d€n chudi: xét vi du sap x&€ p danh sd ch ho téntheo chi muc:

#include <conio.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
void main()
{ const SISO_MAX = 50;
char ds[SISO_MAX][30]; // mang chuoi
char *p[SISO_MAX];  //mang con tro den chuoi
char *tam;
char siso[2];
int 1,j,n;
clrscr();
gotoxy(10,2); printf("Nhap si so lop:");
gets(siso);
n= atoi(siso);
for (1=0; i<n; i++)
{ printf("Ho ten hoc vien thu %d :",i+1);
gets(dsli]);
pli] = ds[i]; // 14y dia chi clia chudiho tén trong ds dua
// vao mang con trd p
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for (i=0; i<n-1;i++)
for (j=1+1; j<n; j++)
if ( stremp(p[i],p[j]) >0)

{ tam = pli];
pli] = p[jl;
plj] = tam;

)
printf("\n Danh sach ho ten sau khi sap xep\n");

for (1=0; i<n;i++)
printf("%s\n", p[i]);
}
Luu y: Chuong tri nh tré n thuc chi't tachi hoanddi gid tri cha mang con tro
p chit mang chudi ds vin nhu cii.

Baitap:
1. Sdp x€p lai danh sd ch hoc vién theo thit tu ho ting din bang con tro.

2.Sap x€plaidanh sa ch hoc vié n theo thit tu té nting dan, n€u tring té n thi
sap theo ho bang con tro.

3.Sapx€plaidanh s ch hoc vié n theo thif tu té n ting di n, n€u trung té n thi
sd p theo ho bang mang chudi.



Ky thudt ldp tri nh 97

CHUONG 5  CAC THUAT TOAN TREN CAU TRUC
DANH SACH LIEN KET (LINKED LIST)

I. KHAI NIEM:

Cau tric danh sach lién k&€t 1a cdu tric dong, viéc cAp phat nit va giai
ph6ng niit tré n danh sa ch xay ra khi chuwong tri nh dang chay. Tathuong cApphat
nit cho danh s ch lié n k€t bing bi€n dong.

Cacphan ta s€ dugc cap phat ving nhé trong qua tri nh thuc thi chuong
tri nh, do d6 chiing ¢6 thé namrairdc & nhié unoikhd ¢ nhau trong bo nhé (khong
lién tuc) .

//// Hrst» .

§

3 Nil
7
First »| 1 |
2 .

N

o
[ ]

\

Cac phan ti trong danh sa ch dugc k€t ndi véi nhau theo chum lié n ké t nhu
hi nh trén:

- First 1a con troé chi dé€n phan to dau cua danh sach lién k&'t

- Phan tir cudi ciia danh sach lién k€t véi vung lién két ¢c6 gia tri NULL

-Méi niit ctia danh sdch ¢6 trudng info chita noi dung ctia nit va trudng
next 12 con trd chi d€n nit k€ ti€p trong danh s ch.

*Luuy:

-Cidutricdanhsachliénkétla cautricdong,cicnitdugccapphathoac
bi giai phong khi chuong tri nh dang chay.

- Danh sach lién ké't rat thi ch hop khi thuc hié n ca c phép toan tré n danh
sa ch thuong bi bi€n dong. Trong trudng hop x6a hay thé m phan tir trong danh
sachliénk€&tthi takhong doicdcphan t di nhu trong mang ma chi viéchiéu
chi nhlaitruong nexttaicacnitdang thao tac. Thoi gian thuc hié ncd ¢ phéptoan
thé m vao va loai bdo khong phu thudc vao s6 phan tir ciia danh sach lié n ké't.
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- Tuy nhién, danh sd ch lié n k€t cling c6 cdc di€m han ch€ sau:

+ Vi moinitctadanh sdchlié nké&t phaichita thé m trrdng next né n danh
sach lién k&t phai ton thé m bo nhé.

+ Ti mki€m tré n danh sa ch lié n k€ t khong nhanh vi tachi dugc truy xua't
tuan tu tor dau danh sach.

» Khai bdo: Mot phan ti ciadanh sachliénk€&ti tnhatphaico haithanh
phan : ndidung cua phan tr (info) va thanh phan next lié n k€t phan ta nay véi
phan tir khac.

Gia sir takhai b o kié u NODEPTR 1a ki€ u con tro chi d€nnittrong 1 danh
sach lién ké€t, moi phan tir ¢6 2 thanh phan : info (int) va next .

struct node

{ int info ;

struct node *next ;

I8

typedef struct node *NODEPTR;

- ¢ khai b o bi€n First quan 1y danh s4ch lié n k&'t ta vi€'t nhu sau:

NODEPTR First;
- Khditao danh sach lién ké't : First = NULL;
- Ghi chi :
* Thanh phan chitandi dung ¢6 thé gdm nhiéu viing vdi ca c ki€ u dit licu
kha ¢ nhau.

- Thanh phanlié nk€tciing ¢6 thé nhié uhonmotnéula danhsidch dalién
k&t hoac danh sach lié n k&t kép.

- First1a con tro tro d€nphan tir dau tié n ctia danh sé ch lié n ké't, n6 ¢o thé
12 ki€ u con tro (nhu khai ba o trén), va ciing ¢6 thé 1a mot struct ¢ hai
thanh phan: Firsttro d€nphantlr dautiéncuadanhsichliénké&t, va Last
tro d€n phan t cudi ciia danh sach lién két.

struct Linked_List;
{ First NODEPTR;
Last NODEPTR;

b

II. CAC PHEP TOAN TREN DANH SACH LIEN KET:

I1.1. Tao danh sach:
a. Khdi ta o danh sé ch (Initialize): ding d€ khdi dong mot danh sd ch lién
ké't, cho chuong tri nh hiéu 1a hién tai danh sach lié n k€t chua c6 phan tir.
void Initialize(NODEPTR &First)
{
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First = NULL;
}

b. Capphdtvung nhé (New_Node): cAp phat motnitcho danh sachlién
ké't. Him New_Node nay tra vé dia chi cta nit vira cap phat.

Trong chuong tri nh ¢6 st dung ha m malloc (trong <alloc.h>) ,hamnay cip
phat motkhdinhd ti nh theo byte tir bd nhé heap. Néu cd'p phatthanh cong, ham
malloc tra vé diachi cuaviing nhé viracdpphdt, nguoclaing sé tra vé NULL.

NODEPTR New_Node()

{

NODEPTR p;
p = (NODEPTR )malloc(sizeof(struct node));
return (p);

}

c. Thé m va o d4u danh si ch (Insert_First): th¢ m motniit c6 ndi dung x vao
dau danh sach lién ké't.
void Insert_First (NODEPTR &First, int X)
{
NODEPTR p;
p = New_Node();
p->info = x;
p->next = First;
First = p;
}

d. Thé m nit mGi vao sau nit cé diachi p (Insert_After): thé m mot nit co
ndi dung x vao sau nit c6 dia chi p trong danh sach lié n k&'t First.
void Insert_After(NODEPTR p, int X)

{
NODEPTIR q;

if(p == NULL)
printf("khong them nut moi vao danh sach duoc");

else

{
q = New_Node();
g->info = x;
J->next = p->next;
p->next =q;

)

}
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I1.2. Cap nhdat danh sach:

a. Giai phéng ving nhé(Free_Node): Him nay dung dé huy nit da cap
phat, va trd viing nhG vé lai cho memory heap.
void Free_Node(NODEPTR p)
{
free(p);
}
b. Kié m tra danh s4 ch lié n k€t rdng hay khong (Empty): ham Empty tra vé
TRUE né€u danh s ch lié n k€'t rong, va nguoc lai.
int Empty(NODEPTR First)
{
return(First == NULL ? TRUE : FALSE);
}

c. X6aphan tir dau cuadanh sich (Delete_First): muon xéa 1 phan tir khoi
danh sdchlienké&tthi taphaikié m tra xem danh sich c6 rdng hay khong. Néu
danh sach c¢6 phan tr thi méi xéa dugc.

void Delete_First (NODEPTR First)
{ NODEPTR p;
if (Empty(First))
printf("Danh sach rong nen khong the xoa");
else
{
p = First; // nut can xoa la nut dau
First = p->next;
Free_Node(p);
}
}

d. Xéa phan tir ding sau nit cé dia chi p (Delete_After):

void Delete_After(NODEPTR p)
{ NODEPTIR q;
//n€u pla NULL hoac sau p khong cé nit
if((p == NULL) Il (p->next == NULL))
printf("khong xoa duoc");
else
{
q = p->next; // q chi nut can xoa
p->next = g->next,;
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Free_Node(q);

}
}

e. X6a todn bo danh sdch (Delete_All): ta c6 thé st dung lé nh *First =
NULL dé x6atoanbo danh s ch, nhung trong bo nhé, cd ¢ vilng nhé da capphat
cho cd c nitkhong giai phdng vé laicho memory heap, nén sé€ lang phi viing nhg.
Do d6, ta st dung giai thuat sau:

void Delete_All (NODEPTR &First)
{ NODEPTR p;
while (First != NULL)
{ p=First;
First = First->next; // hod ¢ First = p->next
Free_Node(p);
}
}

I1.3. Duyé t danh sach: Thong thudng ta hay duyé t danh s chlien k€t dé thuc
hié¢nmotcong viec gi do, nhu liétké dit lié u trong danh sa ch hay d€m s6 nut
trong danh sa ch...

void Traverse(NODEPTR First)
{ NODEPTR p;

int stt = 0;

p = First;

if(p == NULL)

printf("™n (Khong co sinh vien trong danh sach)");
while(p !=NULL)
{
printf("\n = %5d%8d", stt++, p->info);
p = p->nhext;
}
}

I1.4. Ti m ki¢ m (Search): Ti mnit d4u tié n trong danh sé ch c6 info bang véi x.

Do day la danh sach lién k€t nén ta phaiti m tir dau danh sach.

Ham Search n€u ti mthd'y x trong danh sach thi tra vé diachi ctianitcd tri
bang x trong danh s ch, n€u khong c6 thi tra vé tri NULL.
NODEPTR Search(NODEPTR First, int X)

{
NODEPTR p;
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p = First;

while(p = NULL && p->info !=x)
P = p->next;

return (p);

}

IL.5. Sap xé€ p (Selection_Sort): s p x€p danh sd ch lié n k€'t theo thit tu info ting
dan.

- Noi dung: Ta so sdnh tdt cad cdc phin tlir ciia danh sach dé chon ra mot
phan tir nho nhat dua vé dau danh sd ch; sau dd, ti€ p tuc chon phan tir nhd nha't
trong ca c phan tlr conlai dé dua vé phan tir thit hai trong danh sa ch. Qua tri nh
nay laplaicho d€n khi chon ra duoc phan t nho thit (n-1).

- Gidi thuat:

void Selection_Sort(NODEPTR First)

{ NODEPTR p, q, pmin;

Int min;
for(p = First; p->next != NULL; p = p->next)
{ min = p->info;
pmin = p;
for(q = p->next; q != NULL; q = g->next)
if(min > g->info)
{
min = g->info;
pmin = q;
}
// hoan doi truong info cua hai nut p va pmin
pmin->info = p->info;
p->info = min;
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Bai tap:
1. Viét chuong tri nh tao mot menu thuc hién cadc cong vié ¢ sau:
a.Nha p danh s ch lié n k€'t theo giai thua t thé m vé dau danh sia ch, moi phan tir
gom cO cac thong tin sau: mssv (int), va hoten ( char hoten[30] ).
b. Li¢ t ké danh sdch ra man hi nh
c. Cho bi€'t tdng so nit trong danh sdch lien két, dat ¢ n hAm la Reccount
(int Reccount(NODEPTR First) )

d. Thém 1 phan tir ¢6 ndi dung info (mssv, hoten) vao sau phan tir ¢6 tha tu
thit 1 trong danh sd ch.

Ghi chii: - Thit tu theo qui uGc batdaula 1
-N€u (i=0) thém vao dau danh sach
Né€u i > Reccount(&First) thi thé m vao cudi danh sach.
e. Inraho tén cua sinh vién c6 ma do tanhap vao.
f.Loaibod nitcd ma dotanhapvao,trudekhixéahoilai"Banthatsy mudn
x0a (Y/N)?"
g. Sap x€p lai danh sd ch theo thi tu ma s6 giam dan.
h.Ghi toan bo danh sd ch vao file t¢ n 'DSSV.DAT

i. Nap danh sa ch tir file ' DSSV.DAT vao danh séch lié n ké€t. Néu trong danh
sachlienk&tda co nitthi xdatatca dir lié uhiénco trong danh sachliénkét
trude khi dua dir liéu tur file vao.

2. Viétchuong tri nhtaomotdanh sachliénké&ttheo giaithuatthémvao cudi

danh sd ch, mbi nit chita mot s6 nguyé n.

3. -Vi€t ham tén Delete_Node dé x6aniit c6 dia chi p.
-Vi€tmothamloaibo tatca cacnitco ndidung x trong danh sachliénkét
First.

4. Vi€tham Copy_List tré n danh sichliénkétdé taoramotdanh sachlienke't
md&i giong danh sach lién k&'t ci.

5. Ghépmotdanhsachlienkétco diachi daula First2 vaomodtdanhsachlién
k&€t co diachi daula Firstl ngay sau phan tir thit i trong danh sachlié n ké't
Firstl.

6. Vi€thamlocdanhsachliénk&tdé tranh trudng hgp cd ¢ niit trong danh s ch
lié n k€t bi trung info.

7. Paonguoc vung lién k€t cia mot danh sa ch lié n k€'t sao cho:
- First s& chi d&n phan tlr cudi
-Phan tor dau co lien k&t 1la NULL.
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8. Vi€tham Left_Traverse NODEPTR &First) dé duyé t nguoc danh sa ch lién
keét.

9. Vi€tgiaithuattdchmotdanh sachlié nkétthanh hai danhsachliénkét, trong
d6 motdanh sdchlién k€t chitacacphanti ¢ so thit tu 1€ va mot danh sach
lieé n k€'t chita cdc phan tlr ¢6 s6 thi tu chan trong danh sach lién k&'t ci.

10.- Tao mot danh sd ch lié n k&'t chita té n hoc vie n, dié m trung bi nh, hang ciia
hocvién (v6idié ukiénchi nhapténva dié mtrung bi nh). Qué tri nhnhap s&
dirng lai khi té n nhap vao la rong.

- Xéphang cho cachoc vién. Inra danh sach hoc vién thit tu hang tang dan
(Ghi chu : Cung dié m trung bi nh thi cung hang).

11. Nhap hai da thic theo danh sach lién ké't. In ra ti ch cua hai da thic nay.
Vi du: Pa thic Firstl : 2x°+4x-1
Pa thitc First2 : 10x"-3x*+x>
0 Ké&tqua inra: 20x" + 34x” - 8x” - 12x°+ 7x* - x?
(Ghi chi : Khong nhap va inra cdc s6 hang c6 hé s6 biang 0)

12. Vi€t giaithuat thé m phan tt c6 ndidung x vao danh sachliénkétco thi tu
tang dan sao cho sau khi thé m danh sach lién két van c6 thit tu tang.
13. Loaibd phanti c6 ndidungla x trong danh sachliénkétcé thi tu tang dan.

14. Cho 2 danh sa ch lié n k€'t First1, First2 c¢6 tha tu tang dan theo info. Vi€t giai
thua t Merge dé tron 2 danh sach liénkétnay laisao cho danh sach lién k&'t
sau khi tron ciing c6 thi tu tang dan.
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CHUONG 6 CAC THUAT TOAN TREN CAU TRUC CAY
(Tree)

Cayla motciutricdir lieurdtthong dung va quan trong trong nhié€ u pham
vi kha ¢ nhau cia k§ thuat may ti nh.

Vi du : T6 chitc cd c quan hé ho hang trong mot gia pha, muc luc ciia mot
cuon sdch, xay dung ciu tric vé cd phép trong cac tri nh bién dich.

Trong chuong tri nhnay, chingtakhdosatcackhidiniémcobanvé cay,cic
phép tod n tré n ca y nhi phan, cling nhu cd ¢ phép todn tré n cay nhi phan canbang
(AVL tree) va tng dung cua hailoaicay nhi phanti mki€m (BST), cdy nhi phan
can bing ( AVL tree).

I. PHAN LOAI CAY:

I.1. Mot sé khdi nié m co bdan:

1.Cay: Cayla taphopcacphant goila nit,motndt (twong tu nhu mot
phant ciadiy)cé thé co ki€ubatky. Cdcnitdugebi€udiénboi 1 ky tu chit,
mot chudi, mot s6 ghi trong mot vong tron.
Mot s6” dinh nght a theo dé quy
¢ Motnut don cling chi nh la mdtcay.
¢ Cacnitduoc goila & cing mot cay khi cé duong di gittacacnitnay.
* Motcay sé bao gdmmotnit gdc (Root) va mcay con, trong mdicay con
laicé motnit goc va ml cay con nho hon v.v.
¢ Motcay khong c6 motnitnaoca goila cay rong.
Vi dul:
-Ala nitgdcvéi3cayconlan
lugtco 3nitgdcrienglad B,C,D
- Nut cha (ancestor)
Nt con (descendent)
Ala nitchactaB,C,D
G,H1a nitconcuaC

G, H khong quan hé¢ cha con
véi A

Hinh 5.1. Cay véinuit goc la A
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Vi du2:Véidé cvongmotmonhoc T, tacéd thé biéu diéndang cay nhu

CHOONG 11

CHUONGI
I.1
1.2

CHUONG II
II.1
I1.1.1
I1.1.2
I1.2
I1.3

CHUONG III

2. Nit cha (Ancestor) : Nut ding trén cia mot nit dugc goi la nit cha

Niit con (descendent) : Nut ding sau motnitkha c dugc goila nitconcua

sau :
T
CHOONG | CHOONG 11
1.1 1.2 (1] (1.2 1.3
1.2.1] [1.1.2
Hi nh 5.2
Cla nitchacuaG, H
nit do.

Nut I, J, K1a nit con cuanut E

3. Bac (degree) :

- Baccuanitla sé cay con ctianitdé.
Ccobacla 2, Ecobacla 3 (Hinh5.1)

-Baccuacayla baclénnhdtcuacacnittrong cay.

Cay trong hi nh 5.1 c6 bacla 3.
Cay bacnduogc goila cay n phan nhu cay nhi phan, cay tam phan.

4. Nutla va nut trung gian:

- Ndt 14 1a nitcé bac bang O (tic 1a khong ¢6 cay con nao) :
- Nut trung gian: 1a mot nit cé bac khac 0 va khong phaila nit goc.

Vi du: Tronghinh 5.1,B,G, H, [, J, K, Fla nat 14

C, D, E la nut trung gian.

5. Miic cua niit (level) : Nit goc ¢ mic la 1

Mic ciia nit con = muc cia niat cha + 1
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Vi du: trong hi nh 5.1,

A coOmucla 1

B,C,D comucla?2

G, H,E,F cdé micla 3

LILK céd mucla 4

6. Chié u cao cua cay (height) : 1a micldnnhdtclhacacnitld trongcay.
Vi du:Cay trong hi nh 5.1 ¢6 chi€u cao la 4

7. Thit tu cua cac niit (order of nodes) : Néu cay dugc goila cé thi tu thi
phaidambaovitri cliacdcnitcon tir trdiquaphai, ttcla n€uthay déivitri clia
motnitcon batky thi tada c6 motcay mai.

Vi du :

cay khac

Hi nh 5.3: Sau khi d6i vi tri cia 2 nit B, C ta da ¢6 cay mdi.
8. Chi¢ u dai duong di (Path length):

- Chiéu daiduong di ciia nit x: 12 s6 cdc canh di tir nit goc d€n nit x
Vi du: Trong hi nh 5.1:
Nut goc A c6 chicudai duong dila 1
Nit B, C, D c6 chicudai duong dila 2
Téng quat: mOt nit tai mic i cé chiéu dai dudng dila i
-Chiéudaidudngdictacay:la tdngcuacicchiéudaidudngdictatatca
cdcnut trong cay.
Vi du: Chi€¢u dai duong dictiacay trong hi nh 5.11a 31.
Chiéu dai duong di trung bi nh cuacay:

Pi:(Zi ni-1)/n

trong d6 n, 12 s6 cdcnit & miciva nla tong s6 cdc nit trong cay.

1.2. Cach bi¢u dién cdy: dé biéudién 1 cay, tacé nhié u cd ch nhu biéu dién

biang d6 thi,bang gian do, bangchi s6.. Nhung thong thudng, ta hay ding dang
d6 thi dé biéu dién 1 cay nhu hi nh 5.1

1.3. Bié'u dié n thit tu cdc niit trong cdy :
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Mot cay thudng to chitc cdc nittheo mot thit tw nhat dinh can cit vao mot
noidung goila khdactacacnit. Co thé t6 chiccay cé khéatang dan theo miic
tlr trai qua phainhu vi du sau :

ROOT 2122232455262 7>8->9
Nhu vay khiduyétlaicay theomic
tangdanva tir traiquaphaitasé lai
c6 duoc tht tu cdc ndt nhu trén.

Hi nh 5.4. Cay ¢6 thi tu tang dan theo mic tir trai qua phai

II. CAY NHI PHAN (Binary tree)

I1.1. Binh nghi a :

1.Caynhiphanla caycé bacbang?2, titccla s6 nitcontdidacuamotnit
batky trong cayla 2.

Cay nhi phancé thé 1a motcay rong (khong ¢ nitnao) hodccaychi ¢
motnit,hoaccaychi ¢ cacnitconbéntrai(Left Child) hodcnitconbénphai
(Right Child) hoac ca hai.

Vi du: Hi nh 5.4 1a cay nhi phan.
2. Cac cay nhi phan dac biét:

- Caynhiphanding: Motcaynhi phandugc goila caynhiphandingnéu
ndt goc va tat ca cdc nit trung gian déu cd 2 nit con.

(A)
(B) (C)
® B ® &
© © & O

Hi nh 5.5. Cay nhi phan dung
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Ghi chii: n€u caynhi phandingcéd nnitld thi caynaysé cé tatca 2n-1 nut.

-Caynhiphanday: Motcay nhiphangoila caynhi phanday v4ichi€u cao
d thi :

. N6 phaila cay nhi phan ding va
.Tatca cacnitla déu cé mic la d.
Hi nh 5.5 khong phaila cay nhi phan day

»H OO L WO ©

Hi nh 5.6. Cay nhi phan day.
Ghi chd: Cay nhi phan day la cay nhi phan cé s6 nit t6i da & moi muc.
- Caynhiphanti mki€m (Binary Search Tree): MOtcay nhi phangoila cay
nhiphanti mki€mnéuva chi n€uddivéimoinitcuacaythi khdéacuamotnit
batky phailénhonkhéactatitca cicnittrongcayconbéntraiciiand va phai
nho hon khda ctia tdtca cac nit trong cay con bén phaicuané.
Vi du:

Hi nh 5.7. Cay nhi phan ti m ki€m (BST)
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- Caynhiphancanbing (AVL): Mot cay nhi phan dugc goila caynhiphan
canbangnéuva chi nfuddivéimoindtcuacaythi chiéucaocltacayconbén
trdi va chi€u cao clia cay con bén phai hon kém nhau nhiéu nha't 1a 1. (Theo
Adelson-Velski va Landis).

(A)

(8) (©)
® & @
© WO O

Hi nh 5.8. Cay nhi phan can bang

- Caynhiphancanbinghoantoan: Mot cay nhi phanduoc goila cay nhi
phancanbanghoantoannéuva chi n€udodivéimoindtciacaythi s6 nitcua
cadyconbéntrdiva s6 nitcuacay conbénphaihonkém nhaunhiéunhatla 1.

Ie

Hi nh5.9. Cay nhi phan can bang hoan toan

3. Cac phép duyé t cay nhi phan (Traverse) : 1a qua tri nh di qua cdcnut
ding mot lan. Khi duyét cay, ta thuong dung 3 cach duyét co ban sau :

- Preorder - Tié n tu (NLR) duyé t qua niit goc truGe, sau d6 diquacay con
béntrailaiap dung Preorder cho cay con bén trai. Cudi cuing qua cay con bén
phai, 4 p dung Preorder cho cay con bén phai.

Vi du: Theo cay nhi phan 5.4, ta co:
ROOT 21222324262 72>528-29
‘Inorder - Trung tu (LNR) : qua cAy con bén trdi duyét trugce (theo thu tu
LNR), sau d6 tham nit goc. Cudicling qua cay con bé n phai (theo thit tu LNR)
Vi du: Theo cay nhi phan 5.4, ta co:
ROOT>2 2126242>272>232>28>5-2>9

‘Postorder - Hau tu (LRN) : qua cay con bén trai duyét truGe (theo thi tu
LRN), sau d6 quacay con bén phai (theo thit tu LRN). Cudicung thamniit goc.
Vi du: Theo cay nhi phan 5.4, ta co:
ROOT =22 2627242>2829>5>3->1
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Ghi chi : DPoi v6icay ta co thé t6 chitc thi tu theo khéa 1a motnodi dung
cuanut hoac tadatthém 1 field goila khda ctia nit .

I1.2. Cac phép toan tré n cay nhi phdan:

- Khai bao: P¢ t6 chic dit lié u theo cay nhi phan, ta c6 thé ding motnoi
dung cuia dit lieu dé lamkhéa siap x€p va t6 chic cay theo nhié u ca ch khd ¢ nhau.
Nhung thong thudng dé thuan tié ncho vié ¢ i mki€m va thuchié n cd c phéptoan
khactréncay,nguditataothé mmotkhdarié ng trongcacphanti va taoracay
nhi phan ti m ki€m.

P¢ khai ba o bi€n tree quan 1y mot cay nhi phan, v6inoi dung info chita s6
nguyé n, ta khai ba o nhu sau:

struct nodetype
{
int key;
int info;
struct nodetype *left;
struct nodetype *right;
b
typedef struct nodetype *NODEPTR;
NODEPTR tree;

1.Tao cay:
a. Khoi tao cay(Initialize): dung d€ khdi dong cay nhi phan, cho chuong
tri nh hiéu 13 hién tai cay nhi phan rong.
void Initialize(NODEPTR &root)
{
root = NULL;
}
Loi goi ham: Initialize(tree);
b. Cap phat ving nhé (New_Node): cAp phat mot nit cho cay nhi phan.
Ham New_Node nay tra vé diachi ctandt vira cAp phat.
NODEPTR New_Node(void)
{
NODEPTR p;
p = (NODEPTR )malloc(sizeof(struct nodetype));
return(p);

}
Loi goi ham: p= New_Node();
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c. Tao cay BST (Create_Tree): Trong giai thuattao cay BST, ta c6 dung
ham Insert.

Ham Insert: dung phuong phdp dé qui thée mnatcéd khdéax,ndi1dungavao
caycéd nitgocroot.Caynhiphantaodugce quagiaithuatCreate_Treela cay
nhi phan ti m ki€ m (BST).

void Insert(NODEPTR root, int X, int a)

{ NODEPTR p;

if(x == root->key) // khéa bi trung, dung chuong tri nh
{

printf("bi trung khoa, khong them nut nay duoc");

return;

)

if(x < root->info && root->left == NULL) // di¢ u kié n dirng giai thuat dé qui

{
p = New_Node(); // cdp phdt ving nhg
p->key =x;
p->info = a;
p->left = NULL;
p->right = NULL,;
root->left=p;
return;

}

if(x > root->info && root->right == NULL) //di€ u kié n dirng giai thuat dé qui

{
p = New_Node();
p->key =x;
p->info = a;
p->left = NULL;
p->right = NULL;
root->right=p ;

return;
}
if(x < root->info) /[ budc dé qui
Insert(root->left, x,a); // goi dé qui qua nhanh trdi

else
Insert(root->right, x,a); // goi dé qui qua nhanh phai
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void Create_Tree(NODEPTR &root)
{ int khoa, noidung;
char so[10];
NODEPTR p;
do
{ printf("Nhap khoa :");
gets(so) ;
khoa = atoi(so);
if (khoa !=0)
{ printf("Nhap noi dung :");
gets(so) ;
noidung = atoi(so);
if (root==NULL)
{ p=New_Node();
p->key = khoa;
p->info = noidung;
p->left = NULL;
p->right = NULL,;
root =p;
}
else Insert(root,khoa,noidung);
}
} while (khoa!=0); // kh6éa =0 thi dung nhap
}
Ghi chu : P¢ tao cay nhi phan do bi€n tree quan 1y, ta goi:
Create_Tree(tree);
2. Cdp nhdt cdy:
a. Giai phéng ving nhé(Free_Node): giai phong ving nhé ma p dang tré d€n.
void Free_Node(NODEPTR p)

{
free(p);

}
Lo1 goi ham: Free_Node (p);

b. Ki€m tra cAy nhi phan rédng hay khong (Empty): ham Empty tra vé
TRUE né€u cay nhi phan rdng, va nguoc lai.
int Empty(NODEPTR root)
return(root == NULL ? TRUE : FALSE);
}
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Lo1 goi ham: Empty(tree)

c. Hiy b6 mot nit trong cidy nhi phan BST (Remove):

Xo6anitcéd khdala x trong cay nhi phan ti m ki€ m sao cho sau khi xéa thi
cay nhi phan vinla cay nhi phan ti mki€m. Ta cé 3 trudng hop :

-Truong hop I:nitpcanxdala nitla. Viecxéanidtpchi dongianla huy
nitp

p1 p1 p1 p1

-Truong hop2: Nutpcanxdaco 1caycon,thi tachorpchi téindtp. Sau
dé,tataolien k&€t tir nit cha cua p tGi nit con cta rp, cudi cung huy nit p.

xoa nut p @
—>

Hi nh 5.11. X6a nit p trong trudng hgp nitnay c6 1 cay con bén phai.

-Truong hop 3: Niutpcanxdacd 2caycon. Tachorpchi tdindtp. Doti nh
chat nitcuc trdictacay con bén phaicuapco khda viralén hon khéa cua p,
néndé loaipthi tasé chorchi tdinitcuctraido. Saudé, tasao chépndidung
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va khéacuanitrvaonitma rpdangchi t6i. Tataolienkétthi chhopdé bitnit
rp ra khoi cay nhi phan va cudicing x6a nit rp.

nut trai nhat cua
cay con ben phai

Hi nh 5.12. X6a nut p trong trudng hgp nitnay cd 2 cay con.

Ham Remove x6anutco khdala x:

NODEPTR rp;
void remove_case_3 ( NODEPTR &r)
{
if (r->left != NULL)
remove_case_3 (r->left);
//den day r la nut cuc trai cua cay con ben phai co nut goc la rp}

else
{
rp->key = r->key; //Chep noi dung cua r sang rp ";
rp->info =r->info; // de lat nua free(rp)
p=r;
r = r->right;

}
}
void remove (int x , NODEPTR &p )
{
if (p ==NULL) printf ("Khong tm thay");
else
if (x < p->key) remove (x, p->left);
else if (x > p->key)
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remove (X, p->right);
else //pMkey =x
{
IPp =P,
if (rp->right == NULL) p = rp->left;
// pla nutla hoac la nut chi co cay con ben trai
else if (rp->left == NULL)
p = rp->right; // pla nut co cay con ben phai
else remove_case_3 (rp->right);

free (rp);

}

Loi goi ham: Remove(x, tree); // x 1a khéa cia nit mudn x6a

d. Ti m ki€m (Search): Ti m nit c6 khéa bang x tré n cay nhi phan BST ¢6
gocla root. N€uti mthay x trongcaythi tra vé diachi ctaniitcé tri bang x trong
cay,néu khong cé thi tra vé tri NULL.

Do cay nhi phanla BSTnén ta cé thé ti m ki€ m nhanh bing phuong pha p
ti m ki€ m nhi phan.
NODEPTR Search(NODEPTR root, int x)
{
NODEPTR p;
p = root;
while(p != NULL && x!=p->key)
if(x < p->key)
p = p->left;
else
p = p->right;
return(p);

}

Lo1 goi ham: p=Search(tree, x);
3. Cdc phép duyét cdy: C6 3 cach duyétco banla NLR, LNR, LRN va

motcachdacbiétla duyétcaytheo mic. O da y,tachi xét3 phuong phdpduyét
NLR, LNR va LRN. Xét cay sau :
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a. Duyét cdy theo thit tw NLR (Preorder):

void Preorder (NODEPTR root)
{ if(root != NULL)

{ printf("%d ", root->info);
Preorder(root->left);
Preorder (root->right);

}

}

b. Duyét cday theo thu tw LNR (Inorder):

void Inorder(NODEPTR root)
{ if(root != NULL)

{ Inorder(root->left);
printf("%d ", root->info);
Inorder(root->right);

}
}

c. Duyét cday theo thir tw LRN (Posorder):

void Posorder(NODEPTR root)
{ if(root != NULL)

{ Posorder(root->left);
Posorder(root->right);
printf("%d ", root->info);

}

}

TII. CAY NHI PHAN TIM KIEM CAN BANG (AVL):

Chiing tatao caynhiphanti mki€mmucdi chla dé ti mkhda chonhanh, tuy
nhiéndé tingtdcdo ti mki€mthi caycadnphaicandosivé 2nhanh theo tirng nit
trong cay. Do vay, ta s& ti m cdch t6 chic laicay BST sao cho nd can bang.
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II1.1. Dinh nghi a:

-Caynhiphanti mki€mcanbang (AVL)Ia caynhiphanti mki€mma tai
tdtca cicndtctand chi€ucaocuacayconbéntriicuand va chi€ucaocuacay
con bén trdi1 ché nh I¢ ch nhau khong qua mot.

(19
(8) 20)
® ®
© ®® @

Hi nh 5.14. Cay nhi phan ti m ki€m can bang

Luuy: Vdicay AVL,viecthée mvaohayloaibd 1 nittréncay cé thé lam
caymatcanbing, khidé taphdicanbanglaicay. Tuynhiénviéccanbinglai
tréencay AVL chi xayra& pham vicucbd bang cédch xoay traihodc xoay phai &
mot vainhdnh cay con nén giam thi€ u chi phi can bing.

- Chi s6 can bang (balance factor) cia motniitp tréncay AVL=lh(p) - rh(p)

Trong d6:  1h (p)1a chi€u cao cliacay conbén trdictuap

rh(p) 1a chi€u cao clia cay con bén phaictuap

Ta cd cac truong hop sau:

bf(p) = 0 n€u Ih(p) = rh(p) ndt p can bang
bf(p) = 1 n€u lh(p) = rh(p) +1 ndt p biléch vé trai
bf(p) = -1 né€u lh(p) = rh(p) -1 nit p bi léch vé phai

A @ (0)

U5 Ug U; Ug Ug Up Uy Up

Hi nh 5.15. Minhhoacédcvitri ¢6 thé themniitlad viocay AVL,khithe mnitla
vao ltrongcacvitri Bthi cayvancanbing, khithémnitld vao 1 trongcacvi
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tri Uthi cAysé matcanbiang. Cicso tréncayla chi s6 canbiangciacacnit
trugce khi thé m nit

II1.2. Cac phép toan tré n cay AVL:

* Khai bao: Ta khai bio cay AVL v6i moiniitcé thé m trudng bf cho bié't
chi s6 canbing cuanitdé.
struct nodetype

{
int key;
int info;
int bf;
struct nodetype *left, *right;
b
typedef struct nodetype *NODEPTR;
II1.2.1. Thé m nut:

- Noi dung: Thé m 1 nitcé khda x, ndi dung a vao cay nhi phan ti mki€m
canbang sao cho sau khithé mthi caynhiphanvanla cadynhiphanti mki€mcan
bing.

- Giai thuat:

®* Thé mnitvaocaynhu bi nhthudng, nghi ala nitvieathé mse 1a nutla.

» Ti nhlaichi s6 caAnbing cliacdcnitco bi anh hudng

» Ki€ m tra xem cay c6 bi ma't caAn bang hay khong? Néucaybimatcan
biang thi tacanbinglaicay.

* Trudc hé't, ta hay xét xem cdc truong hop nao khithé m nitlam cdy bi
mdt cin bang.

Xem cay hi nh 5.15, tanhan thay:

-Néu thém nidtvao I trong 6 vitri Btréncaythi cay vincanbing.
-NE€uthémnitvao 1 trongcacvitri Ul=2UlI2tréncaythi caysé mat
can bang.
+ Thém cac nitvaosau bén trai cianit A (cf, =1) thi cay s€ bi
matcanbang vi nit A dang biléchtrai. D6 1a cacvitri Ul, U2, U3, U4.
+ Thé m cacnitvaosaubénphaictuanitC (cf.=-1)thi caysé bi
matcanbing vi nit Cdangbiléchphai. D6 1a cacvitri U9, U10,Ul1, Ul2.
Tomlai: Ta cé 2 truong hop khi thé m niit x vao cdy AVL lam cdy md't
canbdng,dé la thé mcdc niitvao saubé n trdi ciia niit ¢é ¢f = 1, va thé m cdc niit
vao sau bé n phdi cua niit co cf = -1.
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*Cdn bang lai cdy: Goiyala nittru6c ginnhat bi ma't can bang khi thé m
nitx vdiocay AVL. Doca 2 trudng hgp bimatcanbiang khithe mnit x 1a twong
tu nhaunén tachi xét truong hgp bf,=1 va nitld them vaola nitsaubén trdi
clia nit ya.

chieu| |chieu
cao cao
n n

Hi nh 5.16. Nhanh cay con nit gdc ya trude khi thé m nut.
Nhan xét:
- Vi nityacé bf,=1nénniityachicchancé nitconbéntriisvsibf,=0

-Vi yala ndtgannhdtcd bfla 1 nénnitsva cicnidttrudekhaccuanitx
(s€ thém vao) co bfla 0.

-Pocao (T1) = Pocao(T2) = Bocao(T3)

Truong hop la: NEuthé mnitméix vaovitri nitsaubéntrdicuas (thudc
nhanh T1) ta xoay phai quanh niit ya

- Nt s s€ 1a nit goc mGi cianhdnh cay nay véi bf, =0
- Nityala nitcon bén phaicua s véi bf,, = 0.

ya S

S T3 | xoay phai Tl (0) ya
chieu quanh nut ya chieu
1 > sau P sau = 3
i ) n n )
chieu| |chieu chieu| [chieu
sau sau @ sau sau
n n n n
|
X

Hi nh 5.17. Xoay phai quanh nit ya dé canbanglaicay.
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Truong hop 1b: NéEuthé mnit mGix vao vitri nitsaubénphaicuas (thuoc
nhanh T2) ta xoay 2 lan (xoay kép): xoay trai quanh niit s va xoay phai quanh
nit ya

- Nutp s€ la nit goc m6i cuanhanh cay nay voibf =0
- Nityala nitcon bén phaictap véibf, =-1
- Nutsla nitconbén traiciap véi bf, =0

Cay AVL sau khi thém nut x

n T2-1 T2-2
chieu chieu
sau sau
n-1 n-1

xoay trai
quanh nut S
Tl T2-1 n-1
chieu chieu
sau sau
n n-1
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xoay phai
quanh nut ya

T1
chieu
sau

T2-1
chieu
sau
n-1

T2-2
chieu
sau

n-1

T3

chieu

sau

e

Hi nh 5.18. Xoay kép (xoay trai quanh niit s, xoay phai quanh nit ya) dé can
bianglaicay.

Bang sau day phanbiétcdc trudng hop cay bimi'tcanbang khi thé mniit va
céc phép xoay cay tuong ing dé can binglaicay:

Truong hop | Truéc khi thé m | Sau khi thé m | Cac phép xoay cay va chi
nit x nit x sO can bang mgéi
l.a bf, =1 bf,, =2 Xoay phdi quanh niit ya
bf, = bf =1 bf=0,bf , =0
1.b bf, =1 bf,, =2 Xoay kép
bf, = 0 bf, = -1 1. Xoay trdi quanh nit s
2. Xoay phai quanh nit ya
bf =0, bf , =-1
2.a bf,, =-1 bf,, =-2 Xoay trdi quanh nit ya
bf, = 0 bf, = -1 bf=0,bf ., =0
2.b bf,, =-1 bf,,=-2 Xoay kép
bf, = 0 bf, = 1 1. Xoay phai quanh niit s
2. Xoay trdi1 quanh nut ya
bf=0,bf =1
- Giai thuat:

U Phép xoay trdi (Rotate_Left): xoay trdi cay nhi phan ti m ki€m ¢6 niit

gdc la root, yéu cau root phaicd nitcon bén phai(goila nitp). Sau khi xoay
traithi nitptrd thanhnidtgoc, nitgdccil trd thanhnitconbéntraictanitgdc

moi.

Phép xoay trai tra v€ con trd chi nit goc mdi.



Ky thudt ldp tri nh 123

NODEPTR Rotate_Left(NODEPTR root)
{
NODEPTR p;
if(root == NULL)
printf("Khong the xoay trai vi cay bi rong.");
else
if(root->right == NULL)
printf("Khong the xoay trai vi khong co nut con ben phai.");

else
{
p = root->right;
root->right = p->left;
p->left = root;
}
return p;

}

U Phép xoay phéi (Rotate_Right): xoay phaicay nhi phanti mki€m cé niit
gbc la root, yéu cau root phaicéd nit con bén trai (goila nit p). Sau khi xoay
phaithi nidtptrd thanhnidt géc, nit géc cii trd thanhnidt con bén phaictanit
gdc moi.

Phép xoay phai tra vé con tro chi nit géc mdi.
NODEPTR Rotate_Right(NODEPTR root)
{
NODEPTR p;
if(root == NULL)
printf("Khong the xoay phai vi cay bi rong.");
else
if(root->left == NULL)
printf("Khong the xoay phai vi khong co nut con ben trai.");
else
{
p = root->left;
root->left = p->right;
p->right = root;
}

return p;

)
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& Thé m niit (Insert): thé m nit c6 khda x, noi dung a vao cay AVL:
- Thé m nut theo giai thuat thé m nit vao cay nhi phan ti m ki€m .
-Canbinglaicay biang cdch xoay don hay xoay kép
void Insert(NODEPTR &pavltree, int X, int a)

{
NODEPTR fp, p,q, //fpla nitchactap,qla conctuap

fya, ya, /* yala nit truGc gin nhd't ¢ thé matcan bang
fyala nit cha cuaya */
S; // s 1a niit con clia ya theo hudng ma't can biang
int imbal; /* imbal = 1 n€u bi léch vé nhdanh trdi

=-1 n€u bi léch vé nhdnh phai */
// Khéi dong cac gia tri
fp = NULL;
p = pavltree;
fya = NULL;
ya=p;
// tim nut fp, ya va fya, nut moi them vao la nut la con cua nut fp
while(p != NULL)
{
if(x == p->info) // bi trung noi dung
return;
if (x < p->info)
q = p->left;
else
q = p->right;
if(q != NULL)
if(g->bf !=0) // truong hop chi so can bang cua q la 1 hay -1
{
fya=p;
ya=q;
}
fp=p;
P=q;
)
// Them nut moi (nut la) la con cua nut fp
q = New_Node(); // cdp phat ving nhé
g->key =x;
g->info = a;
g->bf =0;
g->left = NULL;
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g->right = NULL;
if(x < fp->info)
fp->left = q;
else
fp->right = q;

/* Hieu chinh chi so can bang cua tat ca cac nut giua ya va g, neu bi lech
ve phia trai thi chi so can bang cua tat ca cac nut giua ya va q deu la
1, neu bi lech ve phia phai thi chi so can bang cua tat ca cac nut giua
yavaqdeula-1 */

if(x < ya->info)
p = ya->left;
else
p = ya->right;
s=p; //slaconnutya
while(p !=q)
{
if(x < p->info)
{
p->bf =1;
p = p->left;
}
else
{
p->bf =-1;
p = p->right;
)

}
// xac dinh huong lech

if(x < ya->info)
imbal = 1;
else
imbal = -1;

if(ya->bf == 0)
{
ya->bf = imbal;
return;
}
if(ya->bf != imbal)
{
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ya->bf = 0;
return;
}
if(s->bf == 1mbal) // Truong hop xoay don
{
if(imbal == 1) // xoay phai
p = Rotate_Right(ya);
else /] xoay trai
p = Rotate_Left(ya);
ya->bf = 0;
s->bf = 0;
}
else // Truong hop xoay kep
{
if(imbal == 1) // xoay kep trai-phai
{
ya->left = Rotate_Left(s);
p = Rotate_Right(ya);
}
else // xoay kep phai-trai -
{
ya->right = Rotate_Right(s);
p = Rotate_Left(ya);

)
if(p->bf == 0) // truong hop p la nut moi them vao

{
ya->bf = 0;
s->bf = 0;
}
else
if(p->bf == imbal)
{
ya->bf = -imbal;
s->bf =0;
}
else
{
ya->bf = 0;
s->bf = imbal;

}
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p->bf =0;
}
if(fya == NULL)
pavltree = p;
else
if(ya == fya->right)
fya->right = p;
else
fya->left = p;
}
* P€ tao cay nhi phan ti m ki€ m can bing, ta st dung giai thuat sau:
void Create_ AVLTree(NODEPTR &root)
{ int khoa, noidung;
char so[10];
NODEPTR p;
do
{ printf("Nhap khoa :");
gets(so) ;
khoa = atoi(so);
if (khoa !=0)
{ printf("Nhap noi dung :");
gets(so) ;
noidung = atoi(so);
if (root==NULL)
{  p=New_Node();
p->key = khoa;
p->info = noidung;
p>bf =0;
p->left = NULL;
p->right = NULL;
root =p;
}
else Insert(root,khoa,noidung);
}
} while (khoa!=0); // khdéa =0 thi dung nhap
}
Ghi chii : P¢ tao cay nhi phan do bi€n tree quan ly, ta goi:

Create_ AVLTree(tree);
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II1.2.2. Cdp nhdt cdy:

1.Ti m kié'm (Search): Ti mniitc6 kh6abangx tré ncay nhi phan AVL c6
goc 1a root. N€u ti m thi'y x trong cay thi trd vé diachi clanitcé tri bing x
trongcay, néu khong c6 thi tra vé tri NULL.

Do AVL 1a cay nhi phan BSTnén ta c6 thé ti m ki€ m nhanh bang phuong
phéap ti mki€m nhiphan,va doti nhchatlicnaycaycanbingnénthoigianti m
ki€m s& nhanh hon ra't nhié u.

NODEPTR search(NODEPTR root, int X)
{
NODEPTR p;
p = root;
while(p != NULL & & x!=p->key)
if(x < p->key)
p = p->left;
else
p = p->right;
return(p);

}

2. Xoa nut: Remove(root, x):

- NoOi dung: x6anitco khéa x trén cay AVL véi dia chi sao dau root sao
cho sau khi x6a thi cay vinla AVL.

- Gidi thuat:
Néu root == NULL thi Thongbdo ("Khong thé x6aduocnitx tréncay")
Né€u root != NULL thi
Néu x< root->info thi :
+Goidé qui dé x6anit x & nhanh bén trdi clia root :
Remove(root->left, x)
+ Goi balance_left dé canbinglaicaynitgdcrootnéunhianhcay
con bén trai bi giam do cao.
Néu x > root->info thi :
+ Goidé qui dé x6anit x & nhdnh bén phai clia root :
Remove(root->right, x)
+Goibalance_right d€ canbinglaicaynitgdcrootnéunhianhcay
con bén phai bi giam do cao.
N€&u x==root->info thi :
X6a nut root nhu phép todn xda trén cay nhi phan BST.

- Chuong tri nh : tu caidat.
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II1.2.3. Cdc phép duyét cdy:

Docay AVL ciingla caAy nhiphannéntasé€ 4pdunglaicacphuong phdp
duyé t Preorder, Inorder va Postorder vao cay AVL.

a. Duyét cdy theo thir tw NLR (Preorder):

void Preorder (NODEPTR root)
{
if(root !|= NULL)
{
printf("%d ", root->info);
Preorder(root->left);
Preorder (root->right);
}
}

b. Duyét cday theo thir tw LNR (Inorder):

void Inorder(NODEPTR root)

{
if(root != NULL)

{

Inorder(root->left);
printf("%d ", root->info);
Inorder(root->right);
}
}

c. Duyét cday theo thir tw LRN (Posorder):

void Posorder(NODEPTR root)
{
if(root != NULL)
{
Posorder(root->left);
Posorder(root->right);
printf("%d ", root->info);
}
}
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Bai tap:

1. Viétlaicacchuongtri nhduyétcay nhi phan theo phuong pha pkhong dé qui.
2. Viét chuong tri nh tao mot menu thuc hién cdc muc sau:

Taocaynhi phanti mki€m véindidungla s6 nguyé n (khong trung nhau).
Liét ké cay nhi phan ra man hi nh theo thit tu NLR

P&m t6ng so nit, s6 nit 14, va so nit trung gian clia cay.

Ti nh d caocuacay.

Loaibo nitc6 ndi dung la x trong cay nhi phan BST.

- a0 T

. Thé mnutco nd1dung x vao cay nhi phan BST sao cho sau khi thée mthi cay
vanla BST.

3. Chomotcay nhiphan tree, hiy vi€ t chuong tri nh dé sao chépné thanh mot
cay mdi tree2, véi khda, noi dung, va lién két giong nhu cay tree.

4. Vi€t cac ham ki€ m tra xem cay nhi phan:
a. C6 phaila cay nhi phan ding khong.
b. C6 phaila cay nhi phan day khong.

5. Vi€thamkiém tranitx va y c¢6 trén cay hay khong, n€ucé ca xlany trén
caythi xac dinhnit gdc ctia cdy con nhd nhat cé chitax va vy.

6. Chomotcay bi€u thitc, hay vi€ t ha m Calculate (NODEPTR root) dé ti nh gid
tricia cay bié u thitc d6, bi€t ring cd ¢ todn tir dugc dung trong bi€ u thic 1a:

oo E A G

7.VEé laihi nhanhcaynhiphanti mki€m,caynhiphanti mki€mcanbingnéu
cdc nut thé m vao cay theo thit tw nhu sau:

8 3 5 2 20 11 30 9 18 4

8. Nhapvao 1 biéu thitc s6 hoc, chuyén bi€ u thitc d6 thanh cay nhi phan, nit
gocla todntlr,ndtl4 1a cdctodnhang, bi€trang cactodn tir dugc dung trong
biéuthicla: +-*/ N 9% !
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MUC LUC

CHUONGI DAI CUONG VE LAP TRINH

. KHAI NIEM THUAT TOAN

I.1. Khii ni¢m
I.2. Cic i nh chatdac trung cia thuat toin

[.3. Phan loai

1. MO TA THUAT TOAN BANG LUU PO

II.1. Luu d6

I1.2. Cic ky hiéu trén luu do

I1.3. Mot s6 v du biéu dién thuat todn bing luu d6
[1I. CAC NGON NGULAP TRINH & CHUONG TRINH DICH

[\)p—kp—kp—Ap—kp—k;—ﬂ)—ap—A

ITI.1. Ngon ngtt 1 p tri nh
III.2. Chuong ti nh dich

CHUONG 2 LAM QUEN VOINGONNGU C
* GIOI THIEU NGON NGU C

I. CAC KHAI NIEM CO BAN

[.1. Cau tric co ban cua mot chuong ti nh C
I.2. Kiéu dit liéu co ban

1.3. Bién

I.4 Hang
[.5. Phép toan

* Su chuyén ki€ u
* Mitc do wu tién cua cac phép todn

1.6. Chudi
II. CAC CAU TRUC PIEU KHIEN TRONG C

II.1 Cdu tric tuan tu (Sequence)
I1.2. Ciu tric chon

I1.2.1. Le¢nh if else
I1.2.2. L& nh switch_case

I1.3. CAu tric lap
I1.3.1. Leé nh while

I11.3.2. L&¢nh do while
I1.3.3. Lénh for

* Phat bié u break, continue, goto
Baitap
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Baitp 67
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T1. TIM KIEM TREN MANG PA CO THU TU' 79
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Baidp 82
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II CAC PHEP TOAN TREN BIEN CON TRO 85
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[1I. SUTUONG QUAN GIUA CON TRO VA MANG 87
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II.1. Binh nghi a 107
I1.2. Cac phép todn trén cAy nhi phan 110

1. Taocay 110
2.CGipnhatcay 112
3. Cic phép duyétcay 116
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