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LOI NOI PAU

1. Dit vin dé

Trong giai doan hién nay ciling nhu trong tuong lai, may moc va robot sé lam thay con
ngudi trong rat nhidu cong viée. B may moc va robot 1am theo ¥ ctia con ngudi thi phai lap
trinh cho cac thiét bi diéu khién dé diéu khién chung.

Diéu d6 khang dinh vai trd quan trong ctia viéc lap trinh trong thoi dai hién nay va trong
tuong lai. Do d6 viéc hoc K¥ thuat 1ap trinh 1a bat budc véi nguoi lam trong nganh k¥ thuat.
Pé tao tién dé cho viéc hoc K¥ thuat 1ap trinh cac sinh vién can hoc vé “Tin hoc co s6”.

2. Muc tiéu ciia hoc phén

2.1. Muc tiéu dao tao chung cua hoc phd‘n

- Kién thirc: Gitip sinh vién nam viing cac kién thirc co ban vé 1ap trinh va cac giai thuat
co ban nhat trong nganh k¥ thuat.

- K¥ nang: Van dung t6t kién thirc dé giai quyét cac bai toan lién quan va xdy dung cac
g dung co ban trong thuc té.

2.2. Muc tiéu ddo tao cu thé vé kién thirc ciia hoc phd‘n

Trang bj cac kién thuc thiét yéu dé cho sinh vién c6 thé xay dung duoc cac chuwong trinh
ung dung co ban trong nganh k¥ thuat.

3. Tém tit ndi dung hoc phan

Céc kién thirc tong quan vé tin hoc.

Céc kién thirc co ban vé ngdn ngit 1ap trinh C / C++: cau triic chuong trinh C/C++; bién,
hang va kiéu dit liéu; cac van dé vé nhap, xuét; cic cdu trac 1énh diéu khién.

Céc thuat toan rat co ban trong nganh k¥ thuat.
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MO DAU

i. Muc dich mén hoc

Cung cap kién thirc co ban vé ngdn ngit 1ap trinh C++. Ap dung cac kién thirc da hoc

vao cac ung dung co ban trong cac nganh k¥ thuat.
ii. Yéu cau ctia mon hoc
Dé hoc tot mon nay, ta can hiéu biét can thiét ve:

+ Todan cao cap;

+ Céc van dé vé k¥ thuat khac.

iii. Cach thirc tiép thu kién thirc tir mén hoc

Tim hiéu ly = Hiéu cu thé

thuyét mon hoc thong qua vi du

Ngay cang phat trién hon

Nhan ra kién < Z Ung dung hicu
thirc can bd biét vao cong viéc

iv. Mot s0 nguyén tic trong lap trinh
Nhitng nguyén tic nay dugc coi nhu nén tang tu tudng ctia phuong phap lap trinh. Nam

vitng cac nguyén tic khong chi gitip ngudi hoc ¢o cach tiép can ngdn ngir 1ap trinh nhanh
chong ma con gitp ho cach tu duy trong khi xay dung cac hé thong tmg dung. Cac nguyén
tic co ban dugc gidi thiéu ¢ day bao gdm:

> Nguyén tic tdi thiéu.

> Nguyén tic dia phuong.

> Nguyén tic an toan.

> Nguyén tic nhit quéan.



iv.1. Nguyén tic téi thiéu

Hay bdt dau tir cot 16i cia van dé can gidi quyét véi mot sé lwong t6i thiéu cac phirong
tién la cdce cau tric lénh, kiéu dir liéu cung cac phép todn trén no va thyc hién viét chuong
trinh. Sau khi ndm chdc nhitng cong cu co ban méi mo réng sang hé thong thw vién tién ich
cua ngon ngir.

Khi lam quen v6i mot ngdén ngir 1ap trinh nao d6, khong nhat thiét phai 1¢ thuoc qua
nhiéu vao hé théng thu vién ham cua ngdn ngit, ma diéu quan trong hon 1a trudc mot bai
toan cu thé, chung ta sir dung ngdn ngit dé giai quyét n6 thé nao, va phuong an tét nhat 1a
1ap trinh bang chinh hé théng thu vién ham cua riéng minh. Do vdy, ddi véi cac ngdn ngi
lap trinh chang han nhu C++, chung ta chi can nam viing mot s6 cac cong cu téi thiéu nhu

Sau:

Iv.1.1. Tdp cdc phép toan
Tap cdc phép todn sé hoc: + (cong); - (trir); * (nhan); % (1ay phan du); / (chia).

Tap cdc phép todn sé hoc mé rong:

++a  <=>a=a+l;//ting gia tri bién nguyén a 1én mot don vi;

--a <=>a = a-1; //giam gi4 tri bién nguyén a mot don vi;

at=n <=>a=a+n;// ting gia tri bién nguyén a 1én n don vi;

a-=n <=>a=a-n;// giam gia tri bién nguyén a n don vi);

a%=n <=>a=a%n; // lay gia tri bién a modul véi n;

al=n  <=>a=a/n;// 13y gia tri bién a chia cho n;

a*=n <=>a=a%*n;// lay gia tri bién a nhan voi n;

Tap cdc phép todn so sanh: >, <, >=, <=, ==, |= (16n hon, nhé hon, 16n hon hodc
bang, nhoé hon hoic bang, dung bang, khac).

Tdp cdc phép todn logic: &&, ||, ! (va, hodc, phu dinh)

Cdc todn tw thao tdc bit (khong st dung cho float va double)

& : Phép hoi cac bit.

| : Phép tuyén cac bit.

A : Phép tuyén céc bit co loai trir.
<< : Phép dich trai (dich sang trai n bit gia tri 0)
>> : Phép dich phai (dich sang phai n bit c6 gia tri 0)

~ : Phép iy phan bu.

Todn tir chuyén déi kiéu: Ta co thé dung toan tir chuyén d6i kiéu dé nhan duoc két qua
tinh toan nhu mong muén. Quy tic chuyén doi kiéu duoc thuc hién theo quy tic: (kiéu)
bién.

Thir tw wu tién cdc phép todn : Khi viét mot biéu thuc, ching ta can luu ¥ toi thir tr vu

tién tinh toan cac phép toan.



Iv.1.2. Tadp cdc lénh vao ra co ban

Nhap dir li¢u tir ban phim: scanf(“format_string, . . .”, &parameter . . .);

Nhap dir lidu tur t&p: fscanf( file pointer,”format_string, . . .”, &parameter, . . .);
Nhan mot ky tu tir ban phim: getch(); getchar();

Nhan mot ky tu tur file: fgetc(file_pointer, character_name);

Nhap mot string tir ban phim: gets(string_name);

Nhan mot string tur file text : fgets(string_name, number_character, file_pointer);
Xuat dit liéu ra man hinh: printf(“format_string . . .”, parameter . . .);

Xuat dit liéu ra file : fprintf(file_pointer, “format_string . . .”, parameter. . .);
Xuat mot ky ty ra man hinh: putch(character_name);

Xuat mot ky ty ra file: fputc(file_pointer, character_name);

Xuat mot string ra man hinh: puts(const_string_name);

Xuat mot string ra file: fputs(file_pointer, const_string_name);

IvV.1.3. Thao tac trén cac kiéu dir liéu co cau truc

Tap thao tdc trén string:
char *strchr(const char *s, int ¢) : tim ky tu ¢ ddu tién xuat hién trong xau s;
char *stpcpy(char *dest, const char *src) : copy xau scr vao dest;
int strcmp(const char *s1, const char *s2) : so sanh hai xau s1 va s2 theo th{r tu tir dién,
néu sl < s2 thi ham tra lai gia tri nho hon 0. Néu s1>s2 ham tra lai gia tri duong. Néu
s1==s2 ham tra lai gia tri 0.
char *strcat(char *dest, const char *src) : thém xau scr vao sau xau dest.
char *strlwr(char *s) : chuyén xau s tir ky tu in hoa thanh ky ty in thuong.
char *strupr(char *s): chuyén xau s tir ky tu thuong hoa thanh ky ty in hoa.
char *strrev(char *s): dao nguoc xau s.
char *strstr(const char *s1, const char *s2): tim vi tri dau tién cta x4u s2 trong xau s1.
int strlen(char *s): cho d¢ dai ctia xau ky tu s.
Tap thao tac trén con tro:
Thao tac 1y dia chi cta bién: & parameter name;
Thao téc 1y noi dung bién (bién c6 kiéu co ban): *pointer name;
Thao tac trd téi phan tir tiép theo: ++pointer name;
Thao téc tro toi phan tir thir n ké tir vi tri hién tai: pointer name = pointer name +n;
Thao tac tro to1 phén ttr sau con tro ké tir vi tri hién tai: --pointer_name;
Thao tac tro to1 phﬁn tr sau n ph?ln tr ké tix vi tri hién tai:
pointer_name = pointer_name - n;
Thao tac cap phat bd nhé cho con tro:
void *malloc(size_t size);
void *calloc(size_t nitems, size_t size);
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Thao tac cap phat lai bd nhd cho con tré : void *realloc(void *block, size_t size);
Thao tac giai phong bo nhd cho con tro: void free(void *block);
Tdp thao tdc trén ciu tric:
Dinh nghia cau tric:
struct struct_name{
type 1 parameter_name _1;
type 2 parameter_name_2;
type_k parameter_name_K;
} struct_parameter_name;
Phép truy nhap t6i thanh phan cdu trac: struct_parameter_name.parameter_name.
Phép gan hai cdu tric cung kiéu: struct parameter namel = struct_parameter name?2;
Phép tham tro téi thanh phan ciia con trd cau tric:
pointer_struct_parameter_name -> struct_parameter_name.
Tap thao tac trén file:
Khai bdo con tr¢ file: FILE * file_pointer;
Thao tac m¢ file theo mode: FILE *fopen(const char *filename,const char *mode);
Thao tac dong file: int fclose(FILE *stream);
Thao tac doc tirng dong trong file: char *fgets(char *s, int n, FILE *stream);

iv.2. Nguyén tic dia phwong

Cdc bién dia phwong trong ham, thii tuc hodc chu trinh cho dii ¢é triing tén véi bién toan
cuc thi khi xi Iy bién do trong ham hodc thi tuc van khéng lam thay déi gid tri ciia bién
toan cuc.

Tén cua cac bién trong ddi s6 cuia ham hoic thi tuc déu 1a bién hinh thirc. Moi bién hinh
thire truyén theo tri cho ham hodc tha tuc déu 1a cac bién dia phuong.

Cac bién khai bao bén trong cac chuong trinh con, ham hodac thu tuc déu 1a bién dia
phuong.

Khi phai sir dung bién phu nén dung bién dia phwong va han ché téi da viéc sir dung bién

toan cuc dé tranh xay ra céac hiéu ing phu.

iv.3. Nguyén tic nhit qudn

Dir liéu thé nao thi phdi thao tac thé dy. Can sém phdt hién nhitng mdu thudn gita cdu
triic dit liéu va cdch thao tac dé kip thoi khdc phuc.

Nhu ching ta da biét, kiéu 1a mot tén chi tap cac ddi tuong thudc mién xac dinh cung voi
nhirng thao tac trén n6. Mot bién khi dinh nghia bao gid cling thuoc mot kiéu xac dinh nao
d6 hoic 1a kiéu co ban hoidc kiéu do nguoi dung dinh nghia. Thao tac v6i bién phu thudc

vao nhimg thao tac duoc phép cua kiéu. Hai kiéu khac nhau dugc phan biét boi tén, mién
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xé4c dinh va cic phép toan trén kiéu dit liéu. Tuy nhién, trén thuc té ¢ nhiéu 16i nhap nhing

gitra phép toan va cau trac dir li¢u.

iv.4. Nguyén tic an toin

Léi ndng nhdt nam & mirc cao nhat la mirc ¥ dé thiét ké va ¢ mirc thdp nhdt la thi tuc
phdi chiu tdi I6n nhat.

Moi 165, dii la nhé nhdt ciing phdi dwoc phdt hién ¢ mét buée ndo dé cia chieong trinh.
Qud trinh kiém tra va phat hién 16i phai dwoc thwe hién trwée khi 16i do gdy hdu qua Iom.

Céc loai 18i thuong xay ra trong khi viét chuong trinh ¢ thé dugc tong két lai nhu sau:

Léi dwoc théng bdo boi tir khod error (161 cii phdp): loai 15i ndy thuong xay ra trong khi
soan thao churong trinh, ching ta c6 thé viét sai cac tir khod vi du thay vi viét 14 int chiing ta
soan thao sai thanh Int (18i chit in thuong thanh in hoa), hodc viét sai cu phép cac biéu thirc
nhu thiéu cac dau ngodc don, ngodc kép hoac diu chim phay khi két thac mot 1énh, hodc
chura khai bao nguyén mau cho ham .

Léi dwoc théng bdo boi tir khod Warning (16i canh bdo): 16i nay thuong xay ra khi ta
khai bao bién trong chuong trinh nhung lai khong st dung t6i chung, hoic 13i trong cac biéu
thire kiém tra khi bién duoc kiém tra khong xac dinh duoc gia tri cta no, hodc 16i do thi tur
uu tién cac phép toan trong biéu thirc. Hai loai 1i error va warning dugc thong bao ngay khi
dich chuong trinh thanh file *.OBJ. Qua4 trinh lién két (linker) cac file *.OBJ d¢ tao nén file
chuong trinh ma may * EXE chi duoc tiép tuc khi chiing ta hiéu dinh va khtr bo moi 16i
error.

Léi xdy ra trong qud trinh lién két: 151 nay thuong xuat hién khi ta sir dung t6i cac 1oi
goi ham, nhung nhirg ham d6 méi chi ton tai dudi dang nguyén mau (function prototype)
ma chua dugc mo ta chi tiét cac ham, hodc nhitng 161 ham goi chua dung véi tén cta nd. Loi
nay duogc khic phuc khi ta b6 sung doan chuong trinh con md ta chi tiét cho ham hoic stra
d6i lai nhitng 151 goi ham tuwong tng.

Ta quan niém, 13i ca phéap (error), 15i canh bao (warning) va 13i lién két (linker) 1a 13i
tam thudng vi nhimng 16i nay di dugc Compiler ctia cac ngdn ngit 1ap trinh phat hién duoc.

Pé khic phuc cac 18i loai ndy, ching ta chi can phai doc va hiéu dugc nhiing thong bao
16i. Ciing can phai luu y rang, do mirc d6 phirc tap ctia chwong trinh dich nén khong phai 15i
nao cling dugc chi ra mét cach twong minh va chinh xac hoan toan tai noi xuét hién 16i.

Loai 161 cudi cung ma cac compiler khong thé phat hién ndi d6 13 16i do chinh ldp trinh
vién gdy nén trong khi thiét ké chirong trinh va xir Iy dit liéu. Nhitng 161 nay khong dugc
compiler thong bio ma nod phai tra gia bang qua trinh tu test hodc chimg minh duoc tinh
dung din cua chuong trinh. L3i ¢6 thé nadm & chinh ¥ d6 thiét ké, hodc 161 do khong ludng

trude dugc tinh chat ciia moi loai thong tin vao.



PHAN 1. CO SO LY THUYET
Chuwong 1. TONG QUAN VE TIN HQC

1.1. CAu triic may tinh

Personal computer system

computer tower

monitor

external
speaker

scroll wheel

wireless
internet router

left click right click

cordless mouse © 2013 Encyclopaedia Britannica, Inc.

Hinh 1. 1. Cdc thiét bi két noi trong mot cum may tinh ca nhan (PC)
Thiét bi nhdp
Thiét bi nhap (Input Devices) 1a nhimng thiét bi nhap dir liéu vao may tinh nhu ban phim,
chuot, webcam, scaner...
Thiét bi xir Iy
Thiét bi xtr 1y (Processing Devies) 1a thiét bi xu 1y dit liéu, quan 1y diéu khién cac hoat dong

cua may tinh thuong dugc goi la CPU (Central Processing Unit).

B¢ nhé va thiét bi luu trir

Thiét bi luu trir va bd nhé (Memory and Storage Devices) 1a nhiing thiét bi luu trir dir lidu
tam thoi hay ¢ dinh nhitng thong tin dit liéu ctia may tinh bao gom bd nhé trong va bd nhd
ngoai.

B6 nh¢ trong bao gém: bo nhd cache va bd nhd chinh (gém bo nhd chi doc ROM, bd nhd
truy xuat ngau nhién RAM).

B6 nhé ngoai bao gém 6 cimg (HDD - Hard Disk Drive, SDD - Solid State Drive), dia mém
(FDD - Floppy Disk Drive), dia CD, DVD, 6 USB, thé nhd va cac thiét bi luu trit khac.
Hién nay FDD, CD, DVD khong con dugc sir dung phd bién, ma chi con str dung trong vai
truong hop dac biét. Thay vao d6 viéc luu tritr trén internet (dit li€u dugce luu trir & cac

server) ngdy cang pho bién.

Thiét bi xudt



Thiét bi xuat (Output Devices) 13 nhirng thiét bi hién thi va xuat dir liéu tir may nhu man

hinh, mdy in, loa, may chiéu (projector). ..

Card Viden

g

S33MHz

Card Sound

Sourth
Bridge

—

W ouse

Chip cau Namt

Chip cau Bac cung tan nhiét Clocking

Pin CMOS

: ‘.‘B PCIEUS

PCIBUS

PO S,
Céng két néi cac thiét bi ngoai vi: ' ﬂ
PS/2 - Ban phim, chuét), Serial,
Parallel, USB, Ethernet, Audio UsB
==
[* — 3

Hinh 1. 3. Manboard va so do khe cam trén mainboard.

Piém ding
gén quat tan
nhiét cho
CPU

Khay cdm CPU

Bo mach chu (Mainboard)



Bo mach chu 13 bang mach chinh va 16n nhét trong cdu tric may tinh, n6 déng vai tro
1a trung gian giao tiép giita cac thiét bi v6i nhau. Viéc két ndi va diéu khién thong thuong 1a
do céc chip ciu Béac va cdu Nam, ching 13 trung tdm diéu phdi cac hoat dong ciua may vi
tinh.

Soket (dé cam CPU): C6 nhiéu loai dé cdm cho CPU tuy theo chung loai Mainboard:

SO NGAY ) )
SOCKET LUQNG PI:IAT TUONG THICH VOI CPU
PIN HANH
Socket 0 168 1989 < 486 DX
LGA775(Socket T) 775 Thang 8/2004 || < Pentium 4 (LGA775)

<> Pentium 4 Extreme Edition (LGA775)

< Pentium DPentium Extreme EditionCeleron D (LGA 775)
<> Core 2 Duo

<> Core 2 QuadCore 2

<> ExtremePentium Dual Core

<> Pentium E6000 series

LGA1155(Socket H2) || 1.155 Thang 1/2011 || % Core i3 2000 series
<> Core i3 3000 series
<> Core i5 2000 series
<> Core i5 3000 series
<> Core i7 2000 series
<> Core i7 3000 series
<> Pentium G600 series
<> Pentium G800 series
<> Pentium G2000 series
<> Celeron G400 series
<> Celeron G500 series

LGA1156(Socket H1) || 1.156 Thang 9/2009 || % Core i3 500 series

<> Core i5 600 series

<> Core i5 700 series

<> Core i7 800 series

<> Pentium G6900 series
<> Celeron G1101

LGA1366(Socket B) 1.366 Thang 9/2009 || < Core i7 900 series
<> Celeron P1053

LGA2011(Socket R) 2.011 Thang < Core i7 3800 series
11/2011 <~ Core i7 3900 series

- North Bridge (Chipset bac): Chipset bac c6 nhiém vu diéu khién cac thanh phan c6 téc do
cao nhu CPU, RAM va Card Video. Chipset diéu khién vé toc do BUS va diéu khién
chuyén mach dir liéu, dam bao cho dir liéu qua lai giita cic thanh phan duoc théng subt va
lién tuc, khai théc hét dugce toc do cia CPU va by nhé RAM

- Sourth Bridge (Chipset nam): Chirc ning cua chipset nam twong tu nhu chipset bic,
nhung chipset nam diéu khién cac thanh phﬁn 6 tdc d6 cham nhu: Card Sound, Card Net, 6
ctimg, 6 CD ROM, cac cong USB, IC SIO va BIOS v v...
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- ROM BIOS (Read Olly Memory - Basic In Out System): ROM la IC nhé chi doc, BIOS la
chuong trinh nap trong ROM do nha san xuat Mainboard nap vao, chuong trinh BIOS c6
cac chtrc ndng chinh sau day:
+ Khoi dong may tinh, duy tri sy hoat dong cua CPU
+ Kiém tra 15i ctia bd nhé RAM va Card Video
+ Quan Iy trinh diéu khién cho chipset béc, chipset nam, IC-SIO va card video onboard
+ Cung cdp ban cai dat CMOS SETUP mic dinh dé may c6 thé hoat dong ta chua thiét
lap CMOS
- Mach tao xung Clock: Mach tao xung Clock c6 vai tro quan trong trén Main, chung tao
xung nhip cung cap cho cac thanh phan trén Main hoat dong. Pong thoi dong bd su hoat
dong cua toan hé théng may tinh. Néu mach Clock bi hong thi cac thanh phan trén Main
khong thé hoat dong dugc, mach Clocking hoat dong dau tién sau khi Main c6 nguon chinh
cung cap.
VRM (Vol Regu Module) Modul 6n ap: Pay 1a mach diéu khién ngudon VCORE cap cho
CPU, mach c6 nhiém vu bién doi dién ap 12V/2A thanh dién &p khoang 1,5V va cho dong
1én toi 10A dé cﬁp cho CPU, mach bao gém cac linh kién nhu dén Mosfet, IC dao dong, cac
mach loc L,C
Ngoai ra con mot s khéi hd tro khac: IC didu khién cac cong vao ra dit liéu, modul 6n ap...

1.2. Cac hé diéu hanh

1.2.1. Khdi niém hé diéu hanh

Hé diéu hanh 1a tap nhitng chuong trinh t6 chtrc thanh hé thé)ng vo1 nhiém vu dam bao
su tuong tac giita nguoi dung vi may tinh, cung cap nhitng phuong tién va dich vu dé diéu
phéi viéc thuc hién nhitng chuong trinh, quan 1y chat ché nhiing tai nguyén cia may, to
chtrc khai thac chung mdt cach thuan tién va tdi vu. Hé diéu hanh dong vai tro la cau ndi
giita nguoi st dung hay 1a chwong trinh ing dung voi phan cig may tinh.

Hé diéu hanh s& quan 1y tit ca phadn mém va phan ctng trén thiét bi. C6 mot s6 chuong
trinh khac nhau s& chay cing mét luc trong hau hét thoi gian va tat ca ching déu can phai
truy cap vao bo xir 1y trung tim (CPU), bd nhé tam (RAM) va 6 cing clia may tinh. Hé diéu
hanh s& phdi hop tat ca diéu nay lai dé dam bao cach chuong trinh s& nhan duoc nhiing gi
ching can dé c6 thé khoi chay. Tom lai, cac cong viéc chinh ctia mgt hé diéu hanh bao gém:

- Piéu khién va quan 1y truc tiép cac phan thudc vé phan cting nhu bo mach chu, card

d6 hoa ciing nhu card 4m thanh...

- Thuc hién mdt sd thao tac co ban trong may tinh nhu céc thao tac doc, ghi tap tin,

quan 1y hé théng tap tin (file system) va quan 1y cac kho dit lidu.

- Cung tmg mdt hé théng giao dién so khai cho cac tng dung, thudng 13 thong qua mot

hé thong thu vién cac ham chuin dé diéu hanh cac phan ciimg ma tir d6 cac Gng dung

¢c6 thé duoc go1 tdi.

- Cung ung mdt hé théng 1énh co ban dé diéu hanh may tinh. Céc 1énh nay goi 14 1énh

hé thng (system command).



- Ngoai ra, trong mot vai truong hop, hé diéu hanh ciing cung cap cac dich vu co ban
cho cac phan mém tng dung thong thudng nhu chuong trinh duyét web, chuong trinh

soan thao van ban...

1.2.2. Mét s6 hé diéu hanh mdy tinh théng dung
)

- Hé diéu hanh windows Windows

Hé diéu hanh windows duoc ra doi vao nhirng nam 1985 bdi Microsoft va dugc st dung
phd bién trén may vi tinh v6i hon 90% ngudi dung. Chinh vi né qué thong dung nén phan
mém tng dung da duoc phat trién dé chay trén windows cling nhiéu hon bt ky hé diéu
hanh nao khac. Mot sb dic trung chung cta hé diéu hanh windows 1a :
- La hé diéu hanh da nhiém, mot nguoi dung.
- Do Bill Gates phat trién, nha sang lap ciia Microsoft. Tuy nhién hién nay Bill Gates
d3 tir bo windows. C6 nghia 13 hé diéu hanh windows 10 khong phai do Bill Gate phat
trién.
- C6 kha nang lam vi¢c ¢ trong moi trudng mang. ..
Uu diém hé diéu hanh windows
- Do 1a h¢ diéu hanh théng dung nén hau nhu nhitng nha phat trién phan mém déu da
phat trién phan mém va tng dung 1én hé diéu hanh nay tao ra mot sy da dang vé tng
dung va phan mém
- Sir dung don gian véi chudt va ban phim. Khong khé nhu trén hé diéu hanh Mac OS
- Dé dang cai dat tir cai dit cua hé diéu hanh t6i cai dat phﬁn mém va ung dung
Nhuoc diém hé diéu hanh windows
Tén chi phi mua ban quyén cia hé diéu hanh hang nam véi gia kha cao.
Céc phan mém va tng dung & trén hé diéu hanh windows thuong 13 phai tra phi véi
gia cling kha 1a dat.
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Khong chuyén dung dé 1am viéc nhu 14 hé diéu hanh Mac OS

Mac OS

- Hé diéu hanh Mac OS

Mac OS dugc thiét ké boi nha san xuat Apple danh riéng cho mdy tinh Mac Do. Vi chi duogc
thiét ké dé chay voi may tinh cua Apple nén khong duoc phd bién nhu hé didu hanh
windows. Vi vay c6 rat it chuong trinh, tng dung va phan mém duoc viét dé danh riéng cho
no.

Tuy nhién, Mac OS dugc coi nhu 12 mot trong nhitg hé diéu hanh sang tao cua Apple.
Nhiéu nguoi dung danh gia cho réng n6 12 mot hé diéu hanh mang, dé sir dung va dac biét la
d6i vai thiét ké d6 hoa chuyén nghiép, 1am ché ban trén may tinh, 1ap trinh vién cling nhu

cac fan cing cua Apple.

Linux A\
- Hé diéu hanh Linux -4

Ngoai su doc ba cua h¢ diéu hanh Windows va Mac OS & trén thé gioi, thi ching ta van con
¢6 mot hé diéu hanh dang am tham phat trién vé6i cac dic trung riéng bi¢t. Po chinh 1a hé
diéu hanh Linix duoc ra doi ndm 1992. Ngay nay thi Linux duoc phan chia thanh nhiéu
nhanh nhu 12 Ubuntu, Linux Mint hay 1a Fedora... Du it dugc sir dung nhung ma Linux van
12 mot trong nhirng hé diéu hanh phd bién nhit & hién nay.
Uu diém :
Nén tang ma ngudn md va mién phi, khong can phai mat tién mua ma van st dung day
da nhitng tinh ning & trén hé diéu hanh Linux
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Hau nhu cac phan mém doc hai khong thé nao hoat dong trén hé diéu hanh nay
Cho phép nguoi dung ¢ thé tu do chinh sira, pht hop cho nhitng ban thich tim toi
kham pha cai m&i
Hoat dong muot ma & trén may tinh c6 cau hinh yéu
Hé diéu hanh nay duoc nhimng 1ap trinh vién ua chudng
Nhuoc diém :
So lugng tng dung hd trg con rat han ché
Nhiéu nha san xuat khong duoc phat trién driver hd trg nén tang hé diéu hanh Linux

Kho 1am quen

2
0‘2

- Hé diéu hanh Ubuntu Ubuntu

Puoc phat trién va bao tro boi cong ty Canonical. Muc tiéu ctia hé diéu hanh Ubuntu nay 1a

huéng dén cac dong may tinh xach tay, mdy tinh dé ban va mdy chu (server). Pdi tuong sir

dung cta hé diéu hanh nay 12 ngudi ding pho thong va ca nhimg chuyén gia. Diéu di biét

nhat ma bat ky ai ciing phai thich thu d6 13 hé diéu hanh Ubuntu luon luén mién phi.

Uu diém : Hoan toan khong c6 virus va mién phi.
Nhuoc diém :
Phan cing it duoc hd trg hon nhitng hé diéu hanh khac.
Chinh sach hd trg khach hang thiéu su nhat quéan va ton kém.
Thao tac str dung can sy thanh thao.
|ﬁ|
Android REREEE
Hé diéu hanh Android duoc danh gia 1a hé diéu hanh danh cho di dong pho bién nhét hién

nay, chiém t&i hon 50% lugng stir dung trén toan thé gi61. Android 1a mot hé diéu hanh co
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mi ngudn md, duge xay dung dua trén nén tang Linux. Ban dau, Android duoc xay dung va
phat trién béi Tong cong ty Android cé sy hd tro tir Google. Vao nam 2005, Google dd mua
lai phan mém nay va chinh thirc cho ra mat h¢ diéu hanh Android vao nam 2007.
Uu diém:

Than thién va dé sir dung.

C6 m3 ngudn mé, kha nang tuy bién cao.

C6 mit trén da dang cac dong san pham cta rat nhiéu hang cong nghé.

Kho tng dung Google Play Store v6 cing do so.

C6 kha nang da nhiém.

Co thé chay trén nhiéu thiét bi khac nhau nhu mobile, watch, tivi, car hay camera...
Nhuoc diém:

D& nhiém phan mém ddc hai va virus.

Kho tmg dung 16n dan dén kho kiém soét chét luong.

Cép nhat khong tu dong véi tat ca thiét bi, co nhirng thiét bi khong thé nang cép lén

cao hon nén budc phai thay thiét bi méi.

<
ios
Apple d3 xdy dung mot hé diéu hanh khong chi tdi wu phan ctrng ma con mang tinh bao mat
rat cao. Do chinh 1a hé diéu hanh iOS. iOS 1a hé diéu hanh danh cho dién thoai di dong, may
tinh bang, iPod duoc phét trién doc quyén cua hing Apple. Hién tai, hé diéu hanh iOS
chiém khoang hon 20% thi truong hé diéu hanh dién thoai di dong trén thi truong va téi hon
40% thi trudng hé diéu hanh mdy tinh bang. Kho tng dung cua iOS ciing rat d6 so, phuc vu
t6i da nhu cau lam viéc va giai tri cia nguoi sir dung.
Uu diém:

Nén tang 6n dinh.

Ung dung trén 10S hoat dong rat muot ma.

D0 tin cay va tinh bao mat cao.

Ung dung phong phu, chit lwong, cap nhat nhanh.
Nhuoc diém:

Trao d6i dif liéu can phai qua iTunes nén dé gay bat tién, ton thoi gian.

Kha ning tuy chinh con han ché.

iOS chi hoat dong trén cac thiét bi cong nghé doc quyén ciia Apple.
Con mot s6 hé diéu hanh khac nhu Windows Phone,...

1.3. H¢ dém nhi phan
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Hé nhi phan (hay hé dém co s6 hai hodc ma nhi phan) 1a mot hé dém dung hai ky tu dé
biéu dat mot gid tri s6, bang tong s6 cac liy thira cua 2. Hai ky tu d6 thuong 1a 0 va I;
chung thuong duoc dung dé biéu dat hai gia tri hiéu dién thé tuong tng (hiéu dién thé cao 1a
1 va hiéu dién ap thip 1a 0). Do ¢ wu diém tinh toan don gian, dé dang thyc hién vé mit vat
1y, chéng han nhu trén cac mach dién tir, h¢ nhi phan tr¢ thanh mat phﬁn kién tao can ban
trong cadc may tinh duong tho.

Vi du:

1,=1x2"=1x1=1y

10, = (1 x2) +(0x2°) =24+0=2

101y = (1 x2%) + (0x 2 + (1 x2°) =4+ 0+ 1 = 5y

Phép cong:
0+0=0
0+1=1
1+40=1
1 +1=0 (nh¢ 1 Ién hang thtr 2)

Phép trir:
0-0=0
0—1=1 (muon 1 & bit tiép theo)
1-0=1
1-1=0

Phép nhan:
Phép tinh nhan trong hé nhi phan ciing twong tu nhu phuong phap lam trong hé thap
phan.

Phép chia:
Chia nhi phan cling twong tu nhu phép chia trong h¢ thap phan.

Quy doi hé 56 10 va hé nhi phan: Phép tinh | S& du
118 twong duong: 118=2=59 0
9X2%0 s po20 1
(29x2+1)x2+0

(4x2+1)x2+1)x2+0 | 2272=14 1

((7x2+0)x2+1)x2+1)x2+0 14+2=7 0

((Bx2+1)x2+0)x2+1)x2+1)x2+0 7+2=3 1

(((Ax2+1)x2+1)x2+0)x2+1)x2+1)x2+0 3+2=1 1

1x2041x22+1x24+0%x23+1x22+1x2+0x2° 1=2=0 1
1110110
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1.4. Cac ngon ngir l1ap trinh

Céc ngodn ngit 1ap trinh phd bién nhat hién nay:

1. Java

Java la mot trong cac ngdn ngit 14p trinh phd bién nhat, 1a ngdn ngir duge sir dung boi
hang tram triéu lap trinh vién va duoc phat trién trén hang ty thiét bi trén toan cau. Java la
ngdn ngtt 1ap trinh hudéng doi tuong va nd dugc thiét ké dé chay da nén tang, da hé diéu
hanh.

Java co thé xay dung cac tmg dung Desktop, cac trd choi. Thém nita, Java con dugc sir
dung rOng rai trong 1ap trinh phia server, thuong dugc sir dung boi cac doanh nghiép, xay
dung cac hé thong back-end (tang truy cap dit liéu cia mot phan mém, hodc co s& ha ting
vat 1y hodc phan cing).

2. Javascript

Javascript dang ngay cang phd bién va co thtr hang cao trong cac ngoén ngir 1ap trinh
pho bién. Day 1a mot ngdn ngir kich ban manh mé& va linh hoat. Phan 16n ct phap gidng nhu
ngon ngit 1ap trinh C. Hon nira, né c6 kha nang tuong thich trén moi trinh duyét web va co
hon 90% céac website hién nay dang sir dung ngon ngir kich ban nay. V&i sy ra doi cua
Node.js, n6 dang la mdt cong nghé 1ap trinh phia server va cho phép tuong tac thoi gian
thuc.

3. Python
Python dang 13 mot trong cac ngdn ngit l4p trinh bac cao phd bién dugc st dung rong
rai cho moi chuong trinh may tinh. Pay la mét ngén ngir don gian ca vé cu phap lan cach st
dung va la ngdn ngir dé tiép can nhat cho nguoi méi hoc 1ap trinh. Python ciing dugc sir
dung nhiéu trong cac bai toan vé tri tué nhan tao va hoc may.

4.C
C duoc phat trién boi Dennis Ritchie vao nam 1972 dé st dung trong hé diéu hanh
UNIX. N6 1a tién than cta ngon ngtr C++. Day 1a mot ngdn ngir hudng chirc nang va thu tuc
(huéng ddi twong dugc bd sung thém & C++). Ban dau, nd duge sir dung nhiéu trong 1ap
trinh hé théng, nhung do tinh hiéu qua va manh mé nén n6 da dugc sir dung trong nhiéu tng
dung khac nira.

5.C++

bay 1a ngén ngir ké thira clia ngon ngir lap trinh C. C++ ¢6 thém lap trinh hudng d6i
tuong, bo sung thém cac thu vién, ham va mot s6 tinh ning méi chua c¢6 & C.

C++ la mot ngdn nglr co hiéu nang cao nén dugc sir dung xay dyng cac ung dung
desktop, cac phan mém hé théng va cac chuong trinh game.

6. C# (C Sharp)

C# 1a mdt ngoén nglr don gian, hi¢n dai,’hu(';rng ddi tuong dugc phat trién boi Microsoft
nam trong bd framework .NET. N6 dugc thiét ké 1a mot ngébn nglt nén tdng chung, bao gom
chuong trinh thyc thi va méi truong thue thi cho phép sir dung cac ngén ngir 1ap trinh béc
cao khac dé lap trinh cho cac nén tang va kién tric khac nhau.
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7. PHP

bay la mot ngdn ngir 1ap kich ban dung ¢ phia server (back-end) va sir dung chu yéu
trong 1ap trinh web. Hién nay, hon 80% website duoc xdy dung bang PHP bao gom
Wikipedia, WordPress, Facebook, Tumblr,... Bén canh tinh phd bién, né ciing d& dé su
dung va cung cip nhiéu tinh ndng ning cao cho cac lap trinh vién c6 kinh nghiém.

8. Ruby
Ruby 1a moét ngoén ngir linh dong, hudng d6i twong va 1a mot ngdn ngir kich ban da
chirc nang. Pugc str dung pho bién bdi nd la mot web framework — Rais.

9. Swift
Swift duoc ké thira tir Objective-C. N6 kha d& hiéu, nhanh va c6 thé giam d6 dai cua
dong 1énh, tiét kiém thoi gian va ning luong. Swift dugc phat trién boi Apple.
Swift ding dé xay dung cac mg dung cho hé diéu hanh Mac, I0S, tvOS va watchOS.
Thém nita, sau khi tré thanh ma ngudn ma, nd ciing c6 thé sir dung trén hé diéu hanh Linux
hoic windows dé chay cac (mg dung tuong thich véi cac thiét bi cia Apple.

10.R
La mot ngdn ngit 1ap trinh ma ngudn mé. R duoc sir dung chu yéu trong moi truong
phén mém bao gém ca tinh toan théng ké va dd hoa. Ban c6 thé dung R dé tinh toan sb hoc
qua st dung céc goi (package) bo sung.
R duoc st dung trong khai pha dit liéu va khoa hoc théng ké, xay dung cac phan mém
thong ké cho phan tich dit lidu.

11. SQL (Structured Query Language)
SQL hau nhu dugce hiéu boi cac quan tri vién co s¢ dit liéu. Trong mdt thoi gian, SQL

duong nhu d3 mét di sy lién quan véi su phét trién ciia cic dich vu NoQuery, nhu
MongoDB va Redis va cac nén tang dién toan Big Data khong sir dung SQL, vi du nhu
Hadoop, Spark va Cassandra.

Vi su gia tang cua big data va cac khé khan trong viéc quan Iy nd, SQL dang nong
hon bao gid hét.

N6i chung, SQL ¢6 lién quan mdt 1an nira boi vi né can dé quan 1y va phén tich (nhung
khong luu trit) big data. Cong dong cac nha phat trién tham chi con du doan mot s loai hop
nhat SQL va NoQuery. SQL c¢6 & khap moi noi, trong twong lai SQL s& tiép tuc ¢ lién quan

dén cac ung dung.

12. Visual Basic
D6 1a mot hé thong 1ap trinh may tinh do Microsoft phét trién va s hitu . Visual Basic

ban dau duoc tao ra dé giap viée viét chuong trinh cho hé diéu hanh may tinh Windows tr&
nén dé dang hon. Co s¢ ctia Visual Basic 1a mdt ngdn ngit 1ap trinh trude d6 cé tén la
BASIC dugc phat minh bdi cac gido su John Kemeny va Thomas Kurtz ctia Pai hoc
Dartmouth.

Ngoai ra con cac ngdn ngitr 1ap trinh khac, nhu Fortran,...
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1.5. Cau héi 6n tap chuwong 1
Cdu 1.1. Vai tro cua cac bg phan trong may tinh?
Ciu 1.2. Vai trd cia h¢ diéu hanh?
Ciu 1.3. Vi cic sb tronh hé nhi phan: a= 10101011, b = 101, hay tinh cic phép tinh:
c=a+b;d=a—b;e=a*b; f=alb.
Ciu 1.4. Phan tich kha ning st dung C++ trong 1ap trinh vé cac van dé k¥ thuat hién
nay?
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Chuwong 2. CO BAN VE LAP TRINH C++

2.1. Khai Quat Vé C, C++, Visual C++

2.1.1. Sw hinh thanh va phdt trién ciia C/C++

1B M Mathematical
1954 FORmula TRANslating System

FORTRAN
COBOL
1[160 First officially published version
COBOL 68
"1"8 published by USASI
FORTRAN 66
lgi)b ANSI X3.9-1966
COBOL
“174 ANSI X3.23-1974
1977 FORTRAN 77 COBOL The C Programming Language
ANSI X3.9-1978 ISO 1989:1978 by Kernighan & Ritchie
1979 Stroustrup starts work on C with classes

1980 FORTRAN ISO 1539-1980(E)

\j
1983 ANSI C committee formed
Y
1985 COBOL The C++ Programming Language
ISO 1989:1985 by Bjarne Stroustrup
' 7
1989 ANSI C Standard ANSI X3.159-1989 WG 14 turns down offer

to standardise C++

Control of C Stqndard moves to
1990 ISO/IEC JTC 1/SC22 WG14 ISO/IEC JTC 1/SC22 WG21 formed
ISO/IEC 9899:4990 published

\
1991 Fortran 90 I1SO 1539:1991(E)
Y
1992 Intrinsic Functions
- SO 1989:1985/Amd.1:1992

1994 Corrections ISO/IEC 9899/COR1:1994

ISO 1989:1985/Amd.2:1994 Technical Corrigendum 1

ISO/IEC 9899/AMD1:1995 Work )
1995 Amendment 1 | Work starts on
‘ C Integgjty revising the C Standard

1996 ISO/IEC 9899/COR1:1996 The Java Language Specific;

Technical Corrigendum 2

\/
1997  Fortran 95 ISO/IEC 1539-1:1997

v v v

Conditional Compilation -
1998 ISO/IEC 1539-3:1998 C++ ISO/IEC 14882:1998

1999 ISO/EC 9899:1999 replaces Java withdrawn from 1SO
‘ ISO/IEC 9899:1990 ECMA standardization proc

2000 Varying Length Character Strings

- ISO/AEC 1539-2:2000

2002
v \4

2003 ISO/IEC TR 18037 ISO/IEC 14882/TC1:2003

- Embedded C Technical Corrigendum 1

2004 ISO/IEC TR18015

C++ Performance

Lich sir phat trién C/C++ va mét s6 ngdn ngit 1ap trinh khac [4].
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2.1.1.1. Neuén géc ciia ngén neir C

Ngén ngit l4p trinh C duoc phat minh va cai dat 1an dau tién boi Dennis Ritchie va duogc
sir dung trong hé diéu hanh Linux. C 1 két qua ctia mot qué trinh phat trién bat dau bang
ngdn ngit B (duoc phat minh bi Ken Thompson). Tir ngdn ngir B dd phat trién ngén ngit C
vao nam 1970.

2.1.1.2. Nguon géc ciia C++
C-++ bt dau nhu 132 mo rong phién ban ciia C. Mé rong ctia C++ duge dé cap lan dau
tién bo1 Bjarne Stroustrup vao ndm 1979 tai phong thi nghi¢m Bell trong Murray Hill, New
Jersey. Pau tién ong goi ngdn ngit nay 1a C véi 16p (C with class). Pén nim 1983 dbi thanh
tén la C++.

Danh sach cac ngdn ngit 1ap trinh dugc yéu thich nhat nim 2017:

1. Python & 100.0
2. C 0L % 1000
3. Java &0 99.4
4. C++ 0L % 969
5. C# &0 88.6
6. R L] 88.1
7. JavaScript & 85.3
8. PHP &y 81.1
9. Go & 75.7
10. Swift HEE= 743
11. Arduino E & 72.4

[Binh chon trén IEEE Spectrum theo techtalk.vn]

2.2. Cac trinh bién dich C/C++
2.2.2. Moi truwong lam viéc cia C++ trén Turbo C hodc Borland C

2.2.2.1. Khoi dong - Thodt khoi C++

Khoi dong C++ ciing nhu moi chuong trinh khac bang cach nhap dup chudt 1én bicu
tugng cua chuong trinh. Khi chwong trinh duoc khai dong s& hién ra giao dién gdm co
menu cong vi¢c va mdt khung ctra s6 bén dudi phuc vu cho soan thdo. Mgt con trd nhép
nhay trong khung ctra s6 va ching ta bat dau nhap ndi dung chuong trinh. Day 14 giao dién
cua cac trinh bién dich quen thudc la Turbo C hodc Borland C. Ngoai ra con c6 cac trinh
bién dich khac chung ta tu tham khéo trong céc tai li¢u lién quan.

Dé két thic 1am viéc véi C++ quay vé méi truong Windows ching ta an Alt-X.
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2.2.2.2. Giao dién va cira so soan thao

a. Mo ta chung

Khi goi chay C++ trén man hinh sé& xuét hién mdt menu x6 xuéng va mot cira sd soan
thao. Trén menu gém c6 cac nhom chie nang: File, Edit, Search, Run, Compile, Debug,
Project, Options, Window, Help. D¢ kich hoat cic nhom chirc ning, co thé an Alt+chir
cai biéu thi cho menu cua chirc nang d6 (1a chit cai c6 gach dudi). Cac bo chuong trinh dich
ho tro nguoi lap trinh mot moi truong tich hop, nghia la ngoai chirc nang soan thao, n6 con
cung cip nhiéu chirc niang, tién ich khac giup nguoi lap trinh vira c6 thé soan thao vin ban
vira goi chay chuong trinh vira g& 16i ...

b. Cac chitc nang soan thao

Bo soan thao cta Turbo C hoic Borland C ciing gidng hau hét cac bo soan thao vin
ban Work, Notepad..., tuy nhién c¢6 cadc phim chirc nang sau la khac:

Ctrl + Insert -> copy

Shift + Delete -> Cut (cit)

Shift + Insert -> Paste (dan)

Ctrl + Delete -> Delete (x6a)

Edit Search Run mpi q )
E:-H’ 5DOC™1 ~WORK~TRDHQN~GTC_ "1 ~BAITAP™~1~MACH .CPPF

float al.bl.aZ2.bZ, . mo.ar;

float allimllllimil, bIlimll[liml]l.=201limlJ[1limli],. wllimil[limlil.aallim21L

char ch.dagphs;

float n;

int nk-mk.nkd.ktr;

float nutl[1limi I[91;
public:

void 1n1t()

void

void

void

void uutth(),

void suvaph(>;

void cuczangdsodr;

void doitruoctinhd(>;

void tinhtoan€>;

void kgph<);

void kgthd<);

21:1
F1 Help F2 Save F3 Open

Alt—F? Compile F? Make Fi8 Menu

Giao dién soan thao ctia Turbo C hodc Borland C.

C. Chirc nang dich va chay chuong trinh

+ Ctrl-F9: Khoi dong chirc nang dich va chay toan b chuong trinh.

+ F4: Chay chuong trinh tir dau dén dong 1énh hién tai (dang chtra con tro).

+ F7: Chay ting 1énh mot ctia ham main(), ké ca cac 1énh trong ham con.

+ F8: Chay ting 1énh mot ciia ham main(). Khi d6 mdi 101 goi ham duoc xem 1a mot
1énh (khong chay tirng 1€nh trong cadc ham dugc goi).

Céc chirc ning lién quan dén dich chuong trinh c6 thé duoc chon thong qua menu
Compile (Alt-C).

d. Tom tit mot sd phim noéng hay dung

+ Cac phim kich hoat menu: Alt+chitr cai dai dién cho nhém menu d6. Vi du Alt-F mé
menu File dé chon céc chitc ning cu thé trong né nhu Open (mé file), Save (ghi file), Print
(in ndi dung van ban ra may in), ... Alt-C mé menu Compile dé chon cac chic ning dich
chuong trinh.

+Fl: mo clraso trg gitp. Pay la chic ning quan trong gitip ngudi lap trinh nhé tén
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1€nh, ct phép va cach sir dung.

+ F2: ghi t¢p 1én dia.

+ F3: mo tép tin ra stra chira.

+ F4: chay chuong trinh dén vi tri con tro .

+ F5: Thu hep/m¢ rong ctra s6 soan thao.

+ F6: Chuyén doi gitra cac cira s6 soan thao.

+ F7: Chay chuong trinh theo timg 1énh, ké ca cac 1énh trong ham con.

+ F8: Chay chuong trinh theo tung I€nh trong ham chinh.

+ F9: Dich va lién két chuong trinh. Thudng ding chic ning nay dé tim 15i ca phap
ctia chuong trinh ngudn trude khi chay.

+ Alt-F7: Chuyén con tré vé noi gay 13i trude do.

+ Alt-F8: Chuyén con tré dén 13i tiép theo.

+ Ctrl-F9: Chay chuong trinh.

+ Ctrl-Insert: Luu khdi vin ban duge dénh diu vao bo nhé dém.

+ Shift-Insert: Dan khdi van ban trong bo nhd dém vao van ban tai vi tri con trd.

+ Shift-Delete: Cét khdi vin ban dugc danh dau, luu né vao by nhé dém.

+ Ctrl-Delete: Xo4 khdi vin ban duge danh dau (khong luu vao by nhé dém).

+ Alt-F5: Chuyén sang cira s6 xem két qua ctia chuong trinh vira chay xong.

+ Alt-X: thoat C++ vé lai Windows.

2.2.2.3. Cdc budbc dé tao va thuc hién mét chicong trinh C++

a. Ouy trinh viét va thuc hién chuong trinh

Trude khi viét va chay mot chuwong trinh thong thudng chung ta can:

1. Xac dinh yéu cau cta chuong trinh. Nghia 14 xac dinh dit liéu dau vao (input) cung
cap cho chuong trinh va tap cac dir liéu can dat dugc tirc dau ra (output). Cac tap hop dit
liéu nay ngoai cac tén goi con can xac dinh kiéu ctia n6.Vi du dé giai mot phuong trinh bac
2 dang: ax’? +bx + ¢ =0, can bao cho chuong trinh biét dit liéu dAu vao la a, b, ¢ va dau ra 1a
nghi¢ém x1 va x2 cia phuong trinh. Kiéu cta a, b, ¢, x1, x2 1a céac sd thuc.

2. Xac dinh thuat toan giai.

3. Cu thé hoé céc khai bao kiéu va thuat toan thanh day cac I¢énh, tuc viét thanh chuong
trinh thong thudng 14 trén gidy, sau d6 bit dau soan thao vao trong may. Qua trinh nay dugc
goi 12 soan thao chwong trinh nguén.

4. Dich chuong trinh ngudn dé tim va stra cac 16i goi 13 16i ca phép.

5. Chay chuong trinh, kiém tra két qua in ra trén man hinh. Néu sai, sira lai chuong trinh,
dich va chay lai dé kiém tra. Qu4 trinh nay duogc thyuc hién lip di lip lai cho dén khi chuong
trinh chay t6t theo yéu cau dé ra cia NSD.

b. Soan thio tép chuong trinh ngudn

Soan thao chuong trinh nguén 1a mot cong viéc don gian: gd nodi dung ciia chuong trinh
(d3 viét ra gidy) vao trong may va luu lai né 1én dia. C6 thé soan chuwong trinh ngudn trén
cac bo soan thdo (editor) khac nhung phai chay trong méi truong tich hgp C++ (Borland C,
Turbo C). Muc dich cua soan thao la tao ra mét van ban chuong trinh va dua vao bo nhé cua
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mdy. Van ban chuong trinh can duoc trinh bay sang sia, 18 rang. Cac cau 1¢énh can giong
thang cot theo cdu trac cua 1énh (cac 1énh chtra trong mot 1énh ciu trac dugc trinh bay thut
vao trong so voi diém bat dau cia 1énh). Cac chi thich nén ghi ngan gon, & nghia va phu

hop.

c. Dich chuong trinh

Sau khi d soan thao xong chuong trinh ngudn, budc tiép theo thuong 14 dich (4n t6 hop
phim Alt-F9) dé tim va stra cac 16i goi 1a 18i ¢t phap. Trong khi dich C++ s& dit con trd vao
noi gay 13i (viét sai ct phap) trong vin ban. Sau khi sira xong mot 161 NSD ¢6 thé dung Alt-
F8 dé chuyén con trd dén 15i tiép theo hodc dich lai. Bé chuyén con trd vé nguoc lai 16i
trude d6 co thé dung Alt-F7. Qua trinh stra 16i — dich duoc lip lai cho dén khi vin ban da
duogc sira hét 161 cu phap.

San phém sau khi dich 1a mot t&p mdi goi la chuong trinh dich c6 dudi EXE ttc 1a té&p
ma may dé thyc hién.

Trong va sau khi dich, C++ s€ hién mdt ctra s6 chua thong bao vé cac 16 (néu c0), hoac
thong bao chuong trinh da duoc dich thanh cong (khong con 16i). Céc 16i nay dugc goi 1a 16i
cu phap.

Pé dich chuong trinh ta chon menu \Compile\Compile hoic \Compile\Make hozc nhanh
chéng hon bang cach an t6 hop phim Alt-F9.

d. Chay chuong trinh

An Ctrl-F9 dé chay chuong trinh, néu chuong trinh chua dich sang md may, may sé& tu
dong dich lai trudc khi chay. Két qua ctia chwong trinh s& hién ra trong mét cira s6 két qua
dé NSD kiém tra. Néu két qua chua dugc nhu mong mudn, quay lai vin ban dé sta va lai
chay lai chuong trinh. Qua trinh nay dugc lap lai cho dén khi chuong trinh chay dung nhu
yéu cau da dé ra. Khi chuong trinh chay, ctra s6 két qua s¢ hién ra tam thoi che khuit ctra s6
soan thao. Sau khi két thiic chay chuong trinh ctra s6 soan thao s€ tu dong hién ra trd lai va
che khuét ctra s6 két qua. Pé xem lai két qua da hién 4n Alt-F5. Sau khi xem xong dé quay
lai cira s6 soan thao an phim bat ky.

2.2.3. Moéi trwong lam viéc ciia C++ trén Visual C++

2.2.3.1. Gidi thiéu:

Visual C++ 14 phan mém lp trinh cho ngdn ngit C++ véi nhiéu tinh nang va ho trg tot.
Trong phan thuc hanh nay, ching ta chi dung né dé 1ap trinh cac ung dung khong phai trén
nén Windows (chi dung Win32 Console Application). Cac tinh ning va nhitng ho tro khac
sinh vién ty nghién ctru va ing dung trong cong vi¢c sau nay.

Mot project trong VC++ chi dung dé 1ap trinh cho mot tng dung duy nhét.
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t - Microsoft ¥isual C++ - [test.cpp] == x|

i Insert Project Build Tools Window Help ==
[a =z =e|=- e [EBEE =1 s
Jjﬁubals] =[i20 global members) =I[ & do_command B2 HJ@ B 25 1 Wy |

| Finclude "global h°

#include <ctype.h>

Bo char o, Eztended queue &test_gusus):
$); < 2
; Vung soan thao.

woid main()
1

Extended_gqueus test_qusus:

introduction():

while{do_command{get_comnman d(). test_gusus)).

woid help()
1

program sllows the = command”<<endl
1y on h

B A " b
Cura sO workspace. Sk oL niored. then"<<endl
- <<"the the front of the gueue. "<<endl
(View -> Workspace) <l

<A
I [ 1 :
-2 ClassView File\iew 141 |

il

= =
Cira sb output. J

o

(View -> Output)

Build { Gabug J Find in Files 1}, Find [n Files2 }, Resufs ), SOL Debugging [LEN]

Ready

listare|| | ] @ 59 97 ¥ || (Sambox - outlookE... | &cannot find serve...|[Ga test - Microsoft...

Giao dién Visual C++ 6.0.

BJvcrrs.0 user gui...

B¢ e BV 1120am

3.2. Cac buwoc tao ra mot project don gian

- Buoc 1: Tao mot project don gian

o Chon File -> New, chon tab Project (hinh 1)

o Chon Win32 Console Application

o G tén clia project mudn tao vao muc Project name

o Chon thu muc can luu trit trong muc Location. Chua y, sau khi chon thu muc
xong thi phan mém tir dong thém tén cua project vao dé thanh tén day du cia
thu muyc chtra project nay. Toan bd céac tap tin cla project ndy déu nam trong
thu muc da chi ra.

o Nhin nat OK

o Mot hoi thoai khac xuét hién (Win32 Console Application — Step 1 of 1) dé
gilip ta tao ra mot project budc ban dau. Pé cho don gian ta chon An empty
project (hinh 2).

o Nhén nat Finish dé tao ra mot project rong.

Files  Projects | Workspaces | Other Documents I Whalttk‘”dth%D”SD‘EAPP“CB“D" do you
want ko create?

.::] ATL COM appwizard E Win3Z Static Library Praject name: & An et mect
¢] Cluster Resource Type \Wizard Ifirslfpru\ecll S l‘i'-'v' p II l-
3 Custom Appiwizard simple application.

& "Hello, World" application.
" An application that supports MFC

50 D stabase Project Logation: .
1588 D v tudio Addin wizard D “ernpFirst_project J

Extended Stored Proc \Wizard

& |SAP Estension Wizard

Makefile % Create new workspace
= MFC ActiveX Contrabwizard 1 Add to curent workspace:
@ MFC App'wizard [dl] [ Dependencyof:
A LFC Appwizard [exe] lﬁ
% MNew Database Wizard ~
T Utility Project
B |'Win32 Application Blatforms:

'Wwin32 Congole Application = .
\2] “win32 Dynamic-Link. Library IWI'"-|32
. i

< Back | Hest> | Firish I Cancel I
_DK Cancel oA . .
_Cncel | Hinh 2. Chon kiéu project cho Win32 Console
Hinh 1. Tao mét project moi Application
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rew 21 rew 2l ]
Fies | Projects | Werkspaces | Other Documents | Fles | Projects | Workspases | Other Documents |
L5 Active Server Page W fdd ta project: ) Active Server Page ¥ Add to project
Binaty File first_projsct - Ef B!naly File IfilstﬁDrU\ECt -
Bitmap File Bitmap File
(1 C/C++ Headsr File [ C/C++ Header File
B G+ Soucs File File name: e+ Source File File name:
T Cursor File Fetkd Bt Cursar File T

Lagcation:

DATMPAist_project [

Carcel

(8] HTML Page
= Logation

[DATHFfirst_proiect [
J#5) Fiesource Script

) Resource Template

5L Seript File

Text File

Cancel

- Buoc 2: Tao mot tap tin header MyFirst.h

Hinh 3. Tao mot tap tin header

Hinh 4. Tao mot tap tin ngué‘n

o Chon File -> New, chon tab Files (hinh 3)

o Chon C/C++ Header Files

O

O

Go tén tap tin v6i phan md rong 1a .h vao muyc File name. Chi y rang dau
danh diu 6 myc Add to project cho biét 1a tap tin mdi tao nay s& dugc thém
vao trong project ¢ tén duoc hién thi 1én d6. Néu tén project ma khac thi phai
chon lai trong danh sach.

Chu y dén myc Location dé dam béo 1a tap tin méi tao ra ciing s& & trong cung

thu muc vo1 project vura tao ra.
o Nhan nut OK va bat dau soan thao

- Budc 3: Tao mot tap tin nguoén MyFirst.cpp
o Chon File -> New, chon tab Files (hinh 4)

o Chon C/C++ Source Files

o Gd tén tap tin voi phan md rong 1a .cpp vao muc File name.

o Nhan OK va bat dau soan thao.

- Budc 4: Tao tap tin ngudn dung thuc thi MyMain.cpp

o Tao mot tap tin nguén

o Soan thao ham chinh cua chuong trinh 1la main
- Buoc 5: Thuc thi chuong trinh

O
O
O

Chon Build -> Build first_project.exe
Chon Build -> Execute first_project.exe
Chu y 1a tén cua project dang tao ra s€ dugc thay thé vao cac chir in nghiéng &

trén

3.3.

Vi du vé mét project don gidn:

- Tao ra mdt project don gian tén la Vidu
- Tao mot tap tin header tén la MyUTtility.h véi n6i dung nhu sau:

//file MyUtility.h
#ifndef MYUTILITY H
#define MYUTILITY H_
#include <iostream.h>
#include <ctype.h>

//dde”? tra’nh bi lo”~i redefination

//du’ng cho ca’c le”.nh cout, cin
//du’ng cho ca’c ha'm tolower

enum Error code {success, overflow, underflow};

typedef int my type;

fendif

- Tao mot tap tin header tén la MyClass.h véi ni dung nhu sau:

//file MyClass.h
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#ifndef _MYCLASS H_ //dde”? tra’nh bi lo”“~i redefination
#define MYCLASS H
class MyClass {
public:
MyClass () ;
my type input (const int &);
my type output (int &);
private:
int data;
}i
#endif

- Tao mdt tap tin source tén la MyClass.cpp véi ndi dung nhu sau:

//file MyClass.cpp
#include "MyUtility.h" //dde”? du'ng ca’c khai ba’o chung
#include "MyClass.h" //dde”? du'ng ca’c khai ba’o cu?a MyClass

MyClass: :MyClass ()

{
cout << "Khoi tao mot object cho MyClass" << endl << endl << flush;

data = 0;
}

my type MyClass::input (const int &x)
{

data = x;

return 1;

}

my type MyClass::output (int &x)
{

x = data;

return 1;

- Tao mdt tap tin source tén la Vidu.cpp véi ndi dung nhu sau:

//file Vidu.cpp
#include "MyUtility.h" //dde”? du'ng ca’c khai ba’o chung
#include "MyClass.h" //dde”? du'ng ca’c khai ba’o cu?a MyClass

int main() {
MyClass obj;
int x;
cout << "Nhap vao mot so: " << flush;
cin >> Xx;
obj.input (x);
cout << "Nhap vao mot so khac: " << flush;
cin >> Xx;
cout << "So moi nhap vao la " << x << endl << flush;
obj.output (x) ;
cout << "So da nhap vao truoc do la " << x << endl << flush;
return 0;

)
- Thuyec thi chuong trinh s€ dugc két qua nhu sau:

 TMP first_project',Debug®fi
Khoi tao mot ohject cho MyClass

Nhap vao mot so: 18

Mhap vao mot zo khac: 23

%0 moi nhap vao la 23

%0 da nhap vao truwoc do la 18
Press any key to continue_

3.4. Cdch sita 16i trong chuwong trinh:

Khi dich chuong trinh ma gap 16i thi dung thanh cudn trong ctra s6 Output dé tim dén
16i dau tién. C6 gang tim hiéu xem 156i d6 1a gi va stra 13i. Thong thuong khi double-click
vao 16i nay thi phan mém s& nhay con tro dén vi tri xay ra 16i dé giup ta hiéu chinh nhanh
chong. Chi sira 16i dau tién rdi dich lai.
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Néu phan mém mé maot tip tin ¢ san ciia VC++ (vi du nhu iostream.h) thi d6 khong
phai 1a noi gy ra 161 ma chinh 1a do chung ta da dung sai 1énh nao dé hoac 1a 161 sai do xay
ra & nhitng tap tin khac.

3.5. Dung lai cdc chuong trinh da viét san:

Sau khi tao ra project, chép céc tap tin nay vao thu muc cua project do. Chon Project ->

Add To Project -> Files. Chon céc tip tin can thém vao trong thu muc cia project d6. Nhan
OK.

Trong cira s6 Workspace, chon tab FileView s€ gitp ta nhin thdy tit ca cac tap tin cua
project nay. Chon ClassView s€ cho ta nhin thay cau truc cac class ma ta dang co.

2.3. CAu Tric Cia Mot Chwong Trinh C/C++

2.3.1. Cdu triic don gidn ciia mot chwong trinh:

Mot chuong trinh C++ c6 thé duge dat trong mot hodc nhiéu file van ban khac nhau.
Moi file vin ban chira mdt s6 phan nao d6 ciia chuong trinh. V&i nhitng chuong trinh don
gian va ngan thuong chi can dit chiing trén mot file.

Mot chuong trinh g6m nhiéu ham, mdi ham phu trach mot cong viéc khac nhau cua
chuong trinh. Dic biét trong cic ham ndy c6 mot ham duy nhat c6 tén ham 1a main(). Khi
chay chuong trinh, cic ciu lénh trong ham main() s& dugc thuc hién dau tién. Trong ham
main() ¢ thé c6 cac cau 1énh goi dén cac ham khac khi can thiét, va cac ham nay khi chay
lai c6 thé goi dén cac ham khac nira da duoc viét trong chuong trinh (trir viée goi quay lai
ham main()). Sau khi chay dén 1énh cudi ciing ctia ham main() chuong trinh sé& két thuc.

Cu thé, thong thudng mot chuong trinh gom co cac nodi dung sau:

+ Phan khai bao cac tép nguyén mau: khai bao tén céac tép chira nhiing thanh phan c6 sin
(nhu cac hing chuén, kiéu chuan va cac ham chuin) ma nguoi st dung (NSD) sé& dung trong
chuong trinh.

+ Phan khai bao céc kiéu dir liéu, cac bién, hang ... do NSD dinh nghia va dugc ding
chung trong toan b chuong trinh.

+ Danh sach cac ham cua chuong trinh (do NSD viét, bao gdm ca ham main()).

Mot chuong trinh don gian ¢6 ciu trac nhu vi du sau:

Vidu 1-2-3:

/[ my first program in C++ [* my first program in C++ Hello World!
#include <iostream.h> */
int main () #include <iostream.h>
{ void main ()

cout << "Hello World!": {

return 0; cout << "Hello World!";
} return ;

}

Pay 1a mot trong nhitng chuong trinh don gian nhat c6 thé viét bang C++ nhung n6 da
bao gém nhiing phan co ban ma moi chuong trinh C++ c6. Ta xem xét timg dong mot :

/I my first program in C++ | hodc [/* my first program in C++ */

Daiy la dong chi thich. Tat ca cac dong bat dau bang hai dau (/) hodc doan nim giira (/*)
va (*/) dugc coi 1a chu thich ma chung khong ¢ bat ki mot anh huéng nao dén hoat dong
ctia chuong trinh. Chung cé thé duogc céac lap trinh vién dung dé giai thich hay binh pham
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bén trong mi ngudn cia chuong trinh. Trong trudng hop nay, dong cha thich 14 mot giai
thich ngin gon nhirng gi ma chuong trinh ching ta lam.

#include <iostream.h>|

Céc cau bat dau bang dau (#) dugc dung cho preprocessor (bd xu ly trudce). O day cau
1énh #include <iostream.h> bao cho trinh dich biét can phai sir dung thu vién iostream. Day
la mot thu vién vao ra co ban trong C++ va n6 phai dugce khai bao vi n6 sé dugc dung trong
chuong trinh. Pay 1a cach co dién dé sir dung thu vién iostream.

hodic

Dong ndy twong ung v6i phan bat dau khai bao ham main. Him main 1a diém ma tat ca
cac chuong trinh C++ bat dau thuc hién. N6 khong phu thudc vao vi tri ctia ham nay (¢ dau,
cudi hay & giira cia ma ngudn) ma ndi dung ciia nd ludn duge thye hién dau tién khi chuong
trinh bat diu. Thém vao dé, do nguyén nhan néi trén, moi chuong trinh C++ déu phai ton tai
mot ham main.

Theo sau main 1a mot cip ngodc don béi vi nd 1a mot ham. Trong C++, tit ca cac ham
phai c6 mot cip ngodc don (), c6 nghia 1a nd cé thé c6 hoidc khong c6 tham sd (khong bat
budc). Noi dung ctia ham main tiép ngay sau phan khai bao chinh thirc dugc bao trong cac
ngodc nhon ( { } ) nhu trong vi du cua chung ta.

cout << ""Hello World"";

Dong Iénh nay lam viéc quan trong nhit ctia chwong trinh. cout 1d mot dong xuat dir liéu
dang ky tu, s6 chuan trong C++ dugc dinh nghia trong thu vién iostream va nhimng gi ma
dong 1énh nay 1am 1a gtri chudi ki tw "Hello World" ra man hinh.

Chu ¥ rang dong nay két thiic bang dau chdm phay ( ;). Ki tu nay duoc dung dé két thac
mot 1énh va bit budc phai ¢ sau mbi 1énh trong chuong trinh C++ (mot trong nhitng 18i phd
bién nhat ctia nhiing 1ap trinh vién C++ 1a quén dau chim phay).

Lénh return két thuc ham main va tra vé ma di sau no, trong trudng hop nay 13 0.

Trong C++, cac dong 1énh duoc phan cach bang dau chdm phay ( ;).Chuong trinh duogc
cAu trac thanh nhitng dong khac nhau dé né tré nén dé doc hon nhung hoan toan khong phai
bat budc phai 1am vay. Vi du, thay vi viét

int main ()

{

cout << " Hello World ",
return O;

oo

ta co thé viét

int main () { cout << " Hello World "; return 0; }

cling cho mot két qua nhu nhau.

2.3.2. Ciu triic chwong trinh theo kiéu ldp trinh huwéng doi twong:

#include <thuvién>

class ténlépl

{
kiéudirliéu bién1,bién2, biénN;
public: o
kiéuditliéu ténham([danhsdachdoiso));
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}

/[----dinh nghia cac ham trong 16p1-----
kiéuditliéu ténlopl:: ténham([danhsdchddisd])

ndidungham;
T T e

class ténlép2
{
kiéudirliéu bién1,bién2, biénN;
public: o
kiéudirliéu ténham([danhsdchdoiso));

1

/[----dinh nghia cac ham trong 16p2-----
kieudirliéu t€nldp2:: ténham([danhsdachdoiso))

ndidungham;

VIR R A R AT R T R
=== dinh nghia ham chinh---------

kiéuditliéu main ([danhsdchdéisd))

{

ndidunghamchinh; Ludn phai c6 ham main.

2.3.3. Ciu triic chwong trinh tong qudt:

#include <thuvién>
#define ténhang giatrihang
#define ténmacro biéuthircmacro

kiéuditliéu ténham([danhsdchdois]); //dau [] c6 nghia la c6 thé khong.
/[-----dinh nghia kiéu dir liéu moi----

typedef métdkiéu ténkiéuméi;

//----khai bao hang va bién toan cuc--

cosnt kiéuditliéu ténhang = giatrihang;

kiéuditliéu ténbién;

class té€nlop
t A
kiéuditliéu bién1,bién2, biénN;
public:
kiéudirliéu ténham([danhsdchdoiso));

}

/[----dinh nghia cac ham trong 16p-----
kieudirliéu t€nldp:: ténham([danhsdchdoiso))

ndidungham;
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kiéuditliéu main ([danhsdchdéisd))

{

ndidunghamchinh; Luon phai c6 ham main.
[[------ dinh nghia cac ham con-------
kieudirliéu ténham([danhsdachdoiso])

{

ndidunghamcon,;

¥

Ciing c6 thé dinh nghia ham con luén tai vi tri khai bdo ham con ma khong can khai béo.
Vidu [-2-4:

//[(Bai 01.02) Tinh gia tri Rtd = R1//R2.
#include <iostream.h>

[[m============—=—=——==
void gioithieu();
||=====================
clas giaimach
{ float r1,r2,rtd;
public:
void nhapR1R2();
void tinhRtd();
void xuatRtd();
void maingm();
g
||=====================

void giaimach::nhapR1R2()
{ cout<<"\tNhap R1=";
cin>>r1;
cout<<"\tNhap R2=";
cin>>r2;

void giaimach:: maingm()
{ nhapR1R2();
tinhRtd();
xuatRtd();
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int main()

{
giaimach gm;
gioithieu();
gm.maingm();
getch();
return O;

void gioithieu()
{ clrscr();
count<<"\n\n\tChuong trinh tinh gia tri Rtd tu R1 song song voi R2.\n";
}

Chuong trinh tinh gia tri Rtd tu R1 song song voi R2.

Nhap R1=5
Nhap R2=5

Tinh duoc Rtd = 2.5

2.4. Mot s6 luu ¥ vé 1ap trinh C/C++

Trong lap trinh C++ phai tudn thu cic nguyén tic co ban sau:

2.4.1. Thudt todn va lwu dé thudt todn
Phai xac dinh dung thuat toan ng voi van dé can giai quyét. Phai v& luu d6 thuat toan
cho nhirng van dé kho.

2.4.2. Nguyén tic dia phwong
Céc bién dia phuong trong ham, thu tuc hodc chu trinh cho du ¢6 trung tén véi bién toan
cuc thi khi xir 1y bién d6 trong ham hodc thu tyc van khong lam thay do6i gia tri ciia bién

toan cuc.

2.4.3. Nguyén tic nhit qudn
Dit liéu thé nao thi phai thao tac thé 4y. Can sém phat hién nhitng mau thuln giita ciu

trac dit liéu va cach thao tac dé kip thot khéc phuc.

2.4.4. Céu tritc chwong trinh phdi phit hop véi quy mé chwong trinh
Chon cAu trac chuong trinh phai phtt hop v6i quy mé cua chuong trinh. Van dé don gian
thi can sir dung cdu triic don gian. Nhung van dé phtc tap thi can tmg dung ciu tric lap

trinh huéng d6i tugng dé giai quyét cho timg dbi tuong riéng, nham dé quan 1y va sira 16i.
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2.5. Cau hdéi 6n tap chwong 2
Céu 2.1. C6 thé 1ap trinh C++ trén nhitg chuwong trinh bién dich nao?
Cdu 2.2. Cac chuong trinh bién dich hoat dong trén nhirng méi trudong nao?
Céu 2.3. C6 thé t6 chirc chuong trinh C++ theo nhitng dang nao? Cho vi du minh hoa?
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Chuwong 3. BIEN, HANG VA KIEU DU LIEU

3.2. Kiéu Dir Li¢u, Bién va Hing Sb

3.2.1. Tén bién, hing, ham...

Mot tén hop 1¢ do ngudi 1ap trinh dit 1a mot chudi gém céc chit cai, chir sb hodc ki tu
gach dudi. Chiéu dai ciia mot tén 13 khong gidi han.

Ki tu tréng, cac ki tu danh dau déu khong thé co mat trong mot tén. Chi co chir cai, chir
s6 va ki t gach dudi 1a duoc phép. Thém vao do, mét tén bién ludn phai bit dau bang mot
chir cai. Ching cling c6 thé bat dau bang ki ty gach dudi () nhung ki tr nay thuong duoc
danh cho cac lién két bén ngoai (external link). Khong bao gid ching bat dau bang mét chir
s0.

Mot luat nita ma ta phai quan tdm dén khi tao ra cac tén cua riéng minh la ching khong
duogc trung voi bat ki tir khod ndo ctia ngdn ngit hay cia trinh dich, vi du cac tén sau day
ludn ludn duge coi la tir khoa theo chuan ANSI-C++ va do vay chiing khong thé duoc diung
de dat tén

asm, auto, case, bool, break, catch, char, class, const, const_cast, continue, default,
delete, do, double, dynamic_cast, else, enum, explicit, extern, false, float, for, friend,
goto, if, inline, int, long, mutable, namespace, new, operator, private, protected, public,
register, reinterpret_cast, return, short, signed, sizeof, static, static_cast, struct, switch,
template, this, throw, true, try, typedef, typeid, typename, union, unsigned, using,
virtual, void, volatile, wchar _t

Thém vao d6, mot s6 biéu dién khac cta céc toan tir (operator) ciing khong duge dung
lam tén vi chiing 1a nhitng tir dugc danh riéng trong mot so truong hop.

and, and_eq, bitand, bitor, compl, not, not_eq, or, or_eq, Xor, Xor_eq.

Trinh dich cua ta c¢6 thé thém mot tir danh riéng dac trung khac. Vi duy, rat nhiéu trinh
dich 16 bit (nhu céc trinh dich cho DOS) con ¢6 thé cac tir khoa far, huge va near.

Chu ¥: Ngon ngit C++ phan biét chir hoa chir thudng. Do vdy bién RESULT khéc véi
result cling nhu Result.

3.2.2. Cdc kiéu dir ligu

Khi 1ap trinh, ching ta luu trit cic bién trong bo nhd ciia may tinh nhung may tinh phai
biét chung ta mudn luu trix gi trong chung vi cac kiéu di liéu khac nhau s& can luong bo nhé
khéc nhau.

Bo nhd ciia may tinh ching ta dugc t6 chirc thanh cac byte. Mot byte 1a luong bo nhé
nho nhit ma chung ta co thé quan li. Mgt byte co thé dung dé luu trit mot loai dit liéu nho
nhu 13 kiéu s6 nguyén tir 0 dén 255 hay mét ki t. Nhung mdy tinh c6 thé xt Iy cac kiéu dir
liéu phuc tap hon bang cach gop nhiéu byte lai voi nhau, nhu sé nguyén dai hay sb thap
phan.

~Danh sach cac kiéu dir liéu co ban trong C++ ciing nhu mién gia tri ma ching c6 thé
biéu dién:
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Tén | S M6 ta Mién gia tri
byte
char 1 | Ki tu hay kiéu s6 nguyén 8-bit | unsigned char; -127 to 127
char
signed char 0 to 255
short 2 | kiéu s6 nguyén 16-bit -32,763 to 32,762
long 4 | kiéu sb6 nguyén 32-bit -2,147,483,647 to 2,147,483,647
int * | S6 nguyén. Do dai cuané phu | int; signed int; -32,767 to 32,767
thudc vao hé théng, nhu trong | short int;
MS-DOS no la 16-bit, trén signed shhort int
Windows 9x/2000/NT la 32 unsigned int 0 to 65,535
bit... unsigned shhort
int
long int -2,147,483,647 to
2,147,483,647
float 4 | Dang dau phay dong 3.4e +/ - 38 (7 digits)
double | 8 | Dang dau phay dong véi do 1.7e +/ - 308 (15 digits)
chinh xéc gap doi
long 10 | Dang dau phay dong véi do 1.2e +/ - 4932 (19 digits)
double chinh xac hon nira
bool 1 | Giatrilogic. N6 méi dugce true hoac false
thém vao chuan ANSI-C++.
Boi vay khong phai tat ca cac
trinh dich déu hd trg no.

Ngoai cac kiéu dit li€u co ban ndi trén con ton tai cac con trd va cac tham so khong kiéu
(void) ma ching ta s€ xem xét sau.

3.2.3. Bién (Variable)

3.2.3.1. Khai bdo mot bién

Bién 1a mét vi tri co tén trong bd nhd dugce sir dung dé gilr mot gia tri va co thé thay doi
boi chuong trinh. Tat ca céc bién phai dugc khai béo trude khi sir dung. Dang tong quét cua
mot khai bao bién nhu sau:

type variable_list;

Khai bao trén type phai 1a mot kiéu dir liéu hop 18, variable list bao géom mot hoic
nhiéu tén dinh danh phan biét boi dau phay. Vi du mét vai cach khai béo.

intij,l; short int si; unsigned int ui; double balance, profit, loss;

Néu mudn khai bao mot vai bién co cung mot kiéu va ta mudn tiét kiém cong strc viét ta
c6 thé khai bao chiing trén mot dong, ngan cach cac tén bang dau phay. Vi du

inta, b, c;
khai bao ba bién kiéu int (a,b va ¢) va hoan toan twong duong véi :

int a;

int b;

int c;
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Cac kiéu s6 nguyén (char, short, long and int) c6 thé 1a s6 c6 dau hay khong dau tuy theo
mién gid tri ma chung ta can biéu dién. Vi vay khi xac dinh mot kiéu s6 nguyén ching ta dat
tor khod signed hodc unsigned trudce tén kiéu dit lidu. Vi du:

unsigned short x;

signed int y;

Néu ta khong chi o signed hay unsigned n6 s& duoc coi 1a ¢6 dau, vi vay trong khai bao thir
hai chung ta co thé viét :

inty;
cling hoan toan twong duong v6i dong khai bdo & trén. Trong thuc té, rat it khi nguoi ta
dung dén tir khoa signed. Ngoai 18 duy nhét cua luat nay kiéu char. Trong chuan ANSI-C++
n6 1a kiéu dir liéu khac v&i signed char va unsigned char.

Dé c6 thé thiy rd hon viéc khai bao trong chuong trinh, ching ta s& xem xét mot doan
ma C++ vi du nhu sau: (Vi du 3.1)

// Chuong trinh Khai bao bien a=6
#include <iostream.h> b=2
int main () result=4
{

/l Khai bao bien

inta, b;

int result;

/I tinh toan

a=5b=2;

a=a+1l;

result=a-b;

/I In ket qua

cout<<’a = ’<<a;

cout<<’b = "<<b;

cout<< “result="<<result;

return O; /I Ket thuc chuong trinh

3.2.3.2. Khdi tao cdc bién
Khi khai bao mét bién, gia tri cua n6 mac nhién l1a khong xac dinh. Nhung c6 thé ta s&
muon n6 mang mot gia tri xac dinh khi dugc khai bao. B¢ lam diéu do, ta chi can viét dau
bang va gia tri ta muon bién do6 s€ mang:
type variable_name = value;

Vi du, néu chung ta mudn khai bao mot bién int 14 a chura gid tri 5 ngay tir khi khéi tao,
ching ta s& viét :

inta=>5;

B6 xung vao cach khoi tao kiéu C nay, C++ con c6 thém mot cach méi dé khoi tao bién
bang cach boc mot cap ngoac don sau gia tri khoi tao. Vidu :

inta (0);

Ca hai cach déu hop 1é trong C++.
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3.2.3.3. Vi tri khai bdo bién:

Bién duoc khai bao tai bon vi tri: bén trong ham hodc khdi 1énh goi la bién cuc bod (local
variable), trong dinh nghia tham s6 ham (tham sd hinh thirc), bién toan cuc (global variable)
va bién ngoai (external).

Tat ca cac bién ma chung ta s& sir dung déu phai duoc khai bao trude. Mot diém khac
biét gitta Cva C++ 14 trong C++ chiing ta ¢ thé khai bao bién ¢ bat ki noi nio trong chuong
trinh, tham chi 1a ngay ¢ gitta cac 1énh thyc hién cht khong chi 1a & dau khdi 1énh nhu &
trong C. Mic du vay ching ta van nén theo cach cta ngon ngit C khi khai béo cac bién boi
vi né s& rat hiru dung khi can sira chita mot chuwong trinh c6 tit ca cac phan khai bao dugc
gop lai v6i nhau.

a. Bién cuc bd (Local Variable )

,Lé bién duoc khai bao bén trong ham hoa:lc trong khéi lénh. Bién cuc bQ chi dugc tham
chiéu bdi nhitng cau I¢nh bén trong ham (khoi 1€nh), cu thé 1a bén trong khoi 1énh khai bao
no. Bién cuc b chi ton tai trong khoi khai bao n6 va no6 s€ ty dong huy khi chuong trinh
thoat khoi ham hoic khoi 1énh. Bién cuc bd phai dugc khai bao dau méi khoi.

Vidu 3.2

#include<iostream.h> Nhap ten: A
#include<conio.h> Nhap ho: Nguyen_Van
void main() Ho va ten: Nguyen_Van_A
{char s[15];
clrscr();
cout<<"Nhap ten: "'; cin>>s;
if((s'=""))
{ char s[20];
cout<<"Nhap ho: "; cin>>s;
cout<<"Ho va ten: "<<s;
}
cout<<" "<<s;
getch();
return;

}

Bién s[20] & trén 1 bién cuc bo dugc khai bao trong khdi 1énh if va n6 chi duoc st dung
trong khoi 1énh if. Cac tham chiéu ngoai khéi 1énh nay (mic dau van con trong ham) khong
hop 1¢.

Diém thuan loi cta khai béo bién cuc bo 12 bd nhé cua bién chi duoc cap phat khi can.
Khai bao bién bén trong ma 1énh gitip ngin chin nhiing tac dong khong mong mudn. Ta c6
thé khoi tao gia tri cho bién tai lac khai béo.

b. Bién toan cuc (Global Variable)

Bién toan cuc duoc s dung trong toan bo chuong trinh. Bién toan cuc s& luu trir gia tri
sudt chuong trinh. Ta c6 thé khai bao bién toan cuc bang cach khai bao bién bén ngoai tat ca
cac ham. Moi biéu thtrc déu c6 thé truy cap dén bién nay.

Vidu 3.3:
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#include <iostream.h>
#include <stdio.h>
#include <conio.h>

int count;
void funcl();
int func2();
void func3(int f3);
void main ()
{ inta=200;
clrscr();
cout<<"KIEM TRA GIA TRI CAC BIEN\n";
count=100;
funcl();
count=func2();
func3(a);
cout<<"Gia tri cua bien count trong main: "<<count<<"\n";
getch();
}
void funcl()
{ inttemp;
temp=count;

cout<<"Gia tri cua bien temp trong funcl: "<<temp<<"\n";

}

int func2()

{ intcount=222;
cout<<"Gia tri cua bien count trong func2: "<<count<<"\n";
return count;

}
void func3(int 3)
{ f3=f3-50;
cout<<"Gia tri cua bien 3 trong func3: "<<f3<<"\n";
}

KIEM TRA GIA TRI CAC BIEN

Gia tri cua bien temp trong funcl: 100
Gia tri cua bien count trong func2: 222
Gia tri cua bien f3 trong func3: 150
Gia tri cua bien count trong main: 220

Hai ham main va ham funcl déu khai bao bién count va ca hai ham nay déu sir dung né.
Tuy nhién ham func2 khai bdo mot bién cuc bo count . Néu bién toan cuc va cuc bd co
cung tén, moi thao tac s€ thuc hién trén bién cuc bo va khong c6 tac dong nao trén bién toan
cuc.

Str dung bién toan cuc trong truong hop nhiéu ham trong chuong trinh str dung chung dir
liéu. Tuy nhién ta tranh ding bién toan cuc trong truong hop khong can thiét boi vi trinh
bién dich s€ danh bo nh¢ trong sudt qua trinh thuc thi cho bién toan cuc va st dung bién
toan cuc lam mat tinh tong quat cua chuong trinh. Hon nira, st dung bién toan cuc s& 1lam
chuong trinh thuong gip 16i bai vi c6 tic dong khong biét hodc khong mong mudn dén né.

c. Bién ngoai (external)

Bién ngoai (external). Céc bién ndy khong nhitng duoc dung trong mot file md ngudn
ma con trong tat ca céc file dugc lién két trong chuong trinh.

Trong C++ tam hoat dong cua mdt bién chinh 1a khdi 1énh ma né dugc khai bao (mot
khéi 1énh 1a mot tap hop cac 1énh duoc gop lai trong mot bang cac ngodc nhon { } ). Néu nd
duogc khai bao trong mdt ham tam hoat dong s€ 1a ham do, con néu duogc khai béo trong
vong lap thi tdm hoat dong s& chi 1a vong lap do....
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3.2.4. Hang

3.2.4.1. Hang s6

Mot hang sb 1 mot gia tri bat ki ma chuong trinh khong thay ddi duoc. Hang c6 thé 1a
kiéu dit ligu bat ki.

Ngoai nhitng s6 ¢ hé co s6 10 (cai ma tit ca ching ta déu d biét) C++ con cho phép st
dung cac héng s6 co s6 8 va 16. Bé biéu dién mét s6 hé co sd 8 ching ta dat trude no ki tu
0, dé biéu dién s6 & hé co b 16 chung ta dat trude n6 hai ki tw 0x. Vi du:

Céc sb thap phéan (dang dau phay dong), ching biéu dién cac sd voi phan thap phan va
¢6 thé ¢6 s6 mil. Chung c6 thé bao gdm phan thap phan, ki ty e (biéu dién 10 mil...).

Co sd Biéu dién
Co s6 10 (s6 nguyén) 1776
Co s6 10 (thap phan) 3.14159

6.02e23 //6.02 x 1023
1.6e-19 // 1.6 x 1019
co so 8 0113
cosd 16 0x4b

3.2.4.2. Hang ki tir va xdu ki tw
Trong C++ con ton tai cac hiang khong phai kiéu sb nhu:

‘z Hzflng ky tw
“Hello world” Hang xau ky tw

Céc ki tu duoc dit trong ddu nhay don ('), cac xau ki tu dugc dat trong ddu nhay kep (").

Khi viét cac ki tr don hay cac xau ki tu can phai dit chung trong cac ddu nhay dé phan
biét voi cac tén bién hay cac tir khoa. Chu y:

X X'

X 12 bién x trong khi 'x' 1a ki tu hang 'x'.

Céc ki tu don va cac xau ki tu ¢c6 mot tinh chat riéng biét 1a cac ma diéu khién. Tat ca
déu bat dau bang diu x6 nguoc (V). Sau day 13 danh sach cac ma diéu khién do:

xuong dong

n
Iui vé dau dong
r
ki tu tab
t
can thang theo chiéu
\Y; doc
backspace
b
sang trang
f
Kéu bip
a

dau nhay don
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dau nhay kép
dau hoi

ki tu x6 nguoc

Thém vao do, dé biéu dién mot ma ASCII ta can st dung ki tu x6 nguoc (\) tiép theo do
la ma ASCII Vlet trong hé co sd 8 hay co sd 16. Trong truong hop dau ma ASCII dugc v1et
ngay sau ddu so nguoc, trong trudng hop thir hai, dé sir dung s6 trong hé co s6 16 ta can viét
ki tu x trudce s6 d6 (vi du \x20 hay \x4A).

Céc hing chudi ki tu ¢ thé duge viét trén nhiéu dong néu mdi dong duogc két thiic bang
mot ddu s6 nguoc (\):

"chuoi tren \

hai dong."

Ta c6 thé ndi mot vai héng xau ki ty ngan cach béng mot hay vai diu tréng, ki tu tab,
xuéng dong hay bat ki ki ty tréng nao khéc.

"cung" "mot" "chuoi"

"ki tu."

3.2.4.3. Dinh nghia cdc hang (#define)

Ta c6 thé dinh nghia cdc hang v&i tén ma minh muén dé cé thé sir dung thudng xuyén
ma khong mat tai nguyén cho cac bién bang cach sir dung chi thi #define. Pay 1a dang cua
no:

#define constname value

Trong thuc té viéc duy nhat ma trinh dich lam khi né tim thdy mot chi thi #define 1a thay
thé céac tén hang tai bét ki chd nao chiing xuét hi¢n bang gia tri ma chung duoc dinh nghia.
Vi vay cac hang sb #define duoc coi 13 cac hang sé macro.

Chi thi #define khong phai 1a mot 1€nh thuc thi, nd 1a chi thi tlen xu ly (preprocessor), do
1a 1y do trinh dich coi ca dong la mét chi thi va dong d6 khong can két thuc bang dau chim
phay (;). Néu ta thém dau chidm phay vao cudi dong, n6 s& duoc coi 1a mot phan cua gia tri
dinh nghia hang.

3.2.4.4. Khai bdo cdc hang (const)
Vi tién td const ta c6 thé khai bao cac h%mg v&i mot kiéu xac dinh nhu 14 ta 1am véi mét
bién
const int width = 100;
const to char tab = "\t';
const zip = 12440;
Vidu 3.4:

/e hinh chu nhat
#include<iostream.h>
#include<stdio.h>
#include<conio.h>

#define LEFT_TOP OxDA
#define RIGHT_TOP 0xBF aaaabbbcccc
#define HORIZ 0xC4
#define VERT  0xB3
#define LEFT_BOT 0xCO
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#define RIGHT_BOT 0xD9
int main(void)
{
clrscr();
chari, j;
[* draw the top of the box */
putchar(LEFT_TOP);
for (i=0; i<10; i++) putchar(HORIZ);
putchar(RIGHT_TOP);
putchar(\n");
[* draw the middle */
for (i=0; i<4; i++)
{ putchar(VERT);
for (j=0; j<10; j++) putchar(' ");
putchar(VERT);
putchar(\n");
}
/* draw the bottom */
putchar(LEFT_BOT);
for (i=0; i<10; i++) putchar(HORIZ);
putchar(RIGHT_BOT);
putchar('\n");
cout<<"aaaa"
"bbb" "cccc";
getch();
return 0;

3.3. Dir liéu dang méang
3.3.1. Mdng mét chiéu

3.3.1.1. Khai niem mang

Mang 12 mot diy cac phan tir c6 cung kiéu dugc dat lién tiép trong bd nhd va c6 thé truy
xuét dén tig phan tir bang cach thém mét chi sd vao sau tén clia mang.

Diéu nay c6 nghia 13, vi du, chung ta c¢6 thé luu 5 gia tri kiéu int ma khong can phai khai
bao 5 bién khac nhau.Vi dy, mot mang chtra 5 gia tri nguyén kiéu int c6 tén 1a billy c6 thé

duoc biéu dién nhu sau:
0 1 2 3 4

billy | | | | | |

ITI
trong d6 mdi mot 6 trong biéu dién mot phan to cua mang, trong truong hop nay la cac gia
tri nguyén kiéu int. Chung duoc danh s tir 0 dén 4 vi phan tir dau tién ciia mang ludn 1a 0
bt ké do dai cua né 1a bao nhiéu.
Nhu bat ki bién nao khac, mot mang phai dugc khai béo trude khi co thé sir dung. Mot
khai bao dién hinh cho mét mang trong C++ nhu sau:
type name [elements];

trong d6 type 1a mot kiéu dir liéu hop 1¢ (int, float...), name 1a mot tén bién hop 18 va
truong elements chi dinh mang d6 s& chira bao nhiéu phan tix

Vi vay, dé khai bao billy nhu da trinh bay & trén chung ta chi can mét dong don gian nhur
Sau:

int billy [5];
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Chu y: Truong elements bén trong cip ngodc [] phai 1a moét gia tri hing khi khai bdo mot mang, vi
mang la mdt khoi nhé tinh c6 kich ¢& xac dinh va trinh bién dich phai c6 kha nang xac dinh xem can bao
nhi€u bo nhé dé cap phat cho mang trude khi céc 1€nh c6 the dugc thuc hién.

3.3.1.2. Khoi tao mot mang.

Khi khai bdo mdt mang voi tam hoat dong dia phuong (trong mot ham), theo mac dinh
n6 s& khong duogc khoi tao, vi viy ndi dung ciia né 1a khong xac dinh cho dén khi chung ra
luu cac gia tri [én do.

Néu chiing ta khai bdo mot mang toan cuc (bén ngoai tit ca cic ham) no s& duoc khoi
tao va tit ca cac phan tir dwgc dit bang 0. Vi vay néu ching ta khai bao mang toan cuc:

int billy [5];

moi phan tir caa billy s& dugc khoi tao 14 0:

billy[0] bhilly[l1] billy[2] billy[3] billy[4]
billy | | | | | |

Nhung thém vao d6, khi chiing ta khai bdo mot mang, chung ta co thé gan cac gia tri
khéi tao cho tirng phan tir cia nd. Vi du:

int billy [5] ={16, 2,77, 40, 12071 };

1€nh trén s& khai bdo mot mang nhu sau:
0 1 2 3 4

billy | 16 | z | 77 | 0] 12071

Sb phan tir trong mang ma chung ta khéi tao véi cip ngodc nhon { } phai bang sé phan
tor cia mang da duoc khai bao voi cdp ngodc vudng [ ]. Boi vi diéu nay c6 thé duoc coi la
mot su 1dp lai khong can thiét nén C++ cho phep dé tréng giira cip ngodc vudng, kich thudce
ctia mang duoc xac dinh bang s gié tri gitta cdp ngodc nhon.

3.3.1.3. Truy xudt dén cdc phan tir cia méng.

O bat ki diém nao ciia chwong trinh trong tam hoat dong ctia mang, chung ta c6 thé truy
xut ting phan tr ciia mang dé doc hay chinh stra nhw 1a d6i voi mot bién binh thuong. Cau
triic ciia nd nhu sau:

name[index]

Nhu & trong vi du trude ta c6 mang billy gdm 5 phan tir ¢6 kiéu int, chung ta c6 thé truy
xuat dén tirg phan tir cia mang nhu sau:

0 1 2 3 4

billy | o] 0] 0] 0] 0]

Vi du, dé luu gia tri 75 vao phan tir thr ba cua billy ta viét nhu sau:

billy[2] = 75;

va, vi du, dé gan gid tri ctia phan tir thi 3 cua billy cho bién a, chung ta viét:

a = billy[2];

Vi vay, xét vé moi phuong dién, biéu thirc billy[2] giéng nhu bat ki mot bién kiéu int.

Chay rang phan tir thir ba cua billy 1a billy[2], vi mang bat dau tir chi s 0. Vi vay, phan
tir cudi cung sé 1a billy[4]. Vi vay néu chung ta viét billy[5], ching ta s& truy xuat dén phan
tr thtr 6 cia mang va vuot qua gidi han ciia mang.
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Trong C++, viéc vuot qua gidi han chi sO ctia mang 14 hoan toan hop 1é, tuy nhién né co
thé gy ra nhitng van dé thuc sy kho phat hién béi vi ching khong tao ra nhirng 16i trong
qua trinh dich nhung ching c6 thé tao ra nhimng két qua khong mong mudn trong qua trinh
thyc hién. Nguyén nhan cua viéc nay s€ dugc ndi dén ki hon khi ching ta bat dau st dung
con tro.

Can phai nhan manh ring ching ta st dung cip ngodc vudng cho hai tac vu: dau tién la
dit kich thuéc cho mang khi khai bao chiing va thir hai, dé chi dinh chi s cho mot phan tu
cu thé cua mang khi xem xét dén no.

int billy[5]; // khai bao mét mang moi.

billy[2] = 75; // truy xudt dén mdt phan tir ciia mang.

Mot vai thao tac hop 1€ khac véi mang:

billy[0] = &;

billy[a] = 75;

b = billy [a+2];

billy[billy[a]] = billy[2] + 5;

// Vi dy vé mang 12206
#include <iostream.h>

int billy [] = {16, 2, 77, 40, 12071},
int n, result=0;

int main ()
{
for (n=0; n<5; n++)
{
result += billy[n];

¥

cout << result;
return O;

¥

3.3.2. Mdng nhiéu chiéu.

Mang nhiéu chiéu c6 thé duoc coi nhu mang cua mang, vi du, mot mang hai chiéu co thé
dugc tudong tuge nhu 1a mot bang hai chiéu gdm cac phan tir ¢6 kiéu dir liéu cu thé va gidng
nhau.

0 1 2 3 4

Jimmy

2

jimmy biéu dién mdt mang hai chiéu kich thudc 3x5 c6 kiéu int. Cach khai bao mang
nay nhu sau:

int jimmy [3][5];

va, vi du, cach dé truy xuit dén phan tir tht hai theo chiu doc va thtr tu theo chiéu
ngang trong mot biéu thirc nhu sau:
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Jimmy[1][3]
0 1 2 3 1

jimmy

Jimmy [1] [3]
(hdy nhé rang chi s6 ciia mang ludn bat dau tir 0).

Mang nhiéu chiéu khong bi gidi han boi hai chi sb (hai chiéu), Chiing c6 thé chira bao
nhiéu chi s tiy thich mic du it khi can phai ding dén mang 16n hon 3 chiéu. Hay thir xem
x€t lugng by nhé ma mot mang cod nhiéu chi sb can dén. Vi du:

char century [100][365][24][60][60];

gan mot gia tri char cho mdi gidy trong mot thé ki, phai cn dén hon 3 ty gid trj chars!
Chung ta s& phai can khoang 3GB RAM dé khai bao noé.

Mang nhiéu chiéu thyc ra 13 mot khai niém triru twong vi ching ta co thé co két qua
tuong tr v6i mang mot chiéu bang mot thao tac don gian gitra cac chi sé cta né:

int jimmy [3][5]; tuong duong vai

int jimmy [15]; (3*5=15)

Dué6i day 13 hai vi du véi cing mot két qua nhu nhau, mot sit dung mang hai chiéu va
mot sur dung mang mot chiéu:

/[ multidimensional array // pseudo-multidimensional array
#include <iostream.h> #include <iostream.h>
#define WIDTH 5 #define WIDTH 5
#define HEIGHT 3 #define HEIGHT 3
int jimmy [HEIGHT][WIDTH]; int jimmy [HEIGHT * WIDTH];
int n,m; int n,m;
int main () int main ()
{ {
for (n=0;n<HEIGHT;n++) for (n=0;n<HEIGHT;n++)
for (m=0;m<WIDTH;m++) for (m=0;m<WIDTH;m++)
{ {
jimmy[n][m]=(n+1)*(m+1); jimmy[n * WIDTH +
} m]=(n+1)*(m+1);
return O; }
} return 0;
}

khong mot chuwong trinh ndo viét gi ra man hinh nhung ca hai déu gan gia tri vao khoi
nhd ¢ tén jimmy theo cach sau:

0 1 2 3 4

. 1 2 3 : 3
Jimmy 2 4 E 10
2 3 & 9 12 15

Chung ta da dinh nghia hang (#define) dé don gian hoéa nhing chinh sira sau nay cua
chuong trinh, vi du, trong truong hop ching ta quyet dinh tang kich thudc ctia mang véi
chiéu cao 14 4 thay vi 1a 3, chung ta chi can thay dbi dong:

#define HEIGHT 3
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thanh
#define HEIGHT 4 q ’
va khong phai c6 thém sy thay doi1 nao nira doi véi chuong trinh.

3.3.3. Diing mang lam tham sé.(doc thém)

Vao mot lac nao do co thé chung ta can phai truyén mot ‘mang t61 mot ham nhu la mot
tham s6. Trong C++, viée truyén theo tham s gia trj mot khdi nhd 1a khong hop 1€, ngay ca
khi né duge t6 chirc thanh mot mang. Tuy nhién chung ta lai duoc phep truyén dia chi coa
no, viéc nay ciing tao ra két qua thyc té giéng thao tac ¢ trén nhung lai nhanh hon nhiéu va
hi¢u qua hon.

Dé c6 thé nhian mang 1a tham s6 thi diéu duy nhat ching ta phai lam khi khai bao ham la
chi dinh trong phan tham sb kiéu dit liéu co ban ctia mang, tén mang va cip ngoic vudng
tréng. Vi dy, ham sau:

void procedure (int arg[])

nhan vao mot tham s6 c6 kiéu "mang cta char" va co tén arg. Pé truyén tham sd cho
ham nay mot mang duoc khai béo:

int myarray [40];

chi can goi ham nhu sau:

procedure (myarray);

Dudi day 1a mot vi dy cu thé

/[ arrays as parameters 51015
#include <iostream.h> 246810

void printarray (int arg[], int length) {
for (int n=0; n<length; n++)
cout << arg[n] << ™™
cout << "\n";

¥

int main ()
{
int firstarray[] = {5, 10, 15};
int secondarray[] = {2, 4, 6, 8, 10};
printarray (firstarray,3);
printarray (secondarray,5);
return O;

}

Nhu ta c¢6 thé thay, tham so dau tién (int arg 1)) chap nhdn moi mang co kiéu co ban la
int, bat ké d6 dai cta né 1a bao nhiéu, vi vay can thiét phai c6 tham s thir hai dé bao cho
ham nay biét 46 dai ciia mang ma ching ta truyén cho né.

Trong phan khai bao ham chung ta ciing c6 thé dung tham s6 1a cic mang nhiéu chiéu.
Céu triic ciia mang 3 chiéu nhu sau:

base_type[][depth][depth]

vi du, mot ham véi tham s 1a mang nhiéu chiéu c6 thé nhu sau:

void procedure (int myarray[][3][4])
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chu ¥ rang cip ngodc vudng dau tién dé tréng nhung cic cip ngodc sau thi khong. Ta
luén Iuon phai lam vay vi trinh bién dich C++ phai ¢6 kha nang xac dinh do 16n cua cac
chiéu thém vao cia mang.

3.4. Xau Ky Tu

3.4.1. Khdi mign vé xdu ki tw

Trong tit ca cac chuong trinh chung ta di thdy cho dén gio, chung ta chi sir dung cac
bién kiéu sd, chi dung dé biéu dién cac sd. Nhung bén canh cac bién kiéu s6 con c¢6 cac xau
ki tu, chiing cho phép ching ta biéu dién cac chudi ki tu nhu 14 cac tir, cau, doan vin ban...
Cho dén gid ching ta méi chi dung chung duéi dang hiang cht chira quan tim dén cac bién
c6 thé chira chiing. .

Trong C++ khéng c6 kiéu dit liéu co ban dé luu cac xau ki tu. Dé c6 thé thoa man nhu
cau nay, ngudi ta sir dung mang c6 kiéu char. Hay nhé rang kiéu dir liéu nay (char) chi co
thé luu trir mot ki tu don, bi vay no dugc dung dé tao ra x4u cta cac ki tu don.

Vi du, mang sau (hay la xau ki tu):

char jenny [20];

c6 thé Tuu mot xau ki ty véi d6 dai cuc dai 1a 20 ki tu. Ta c6 thé tudong twong nd nhu sau:
jenny

Kich thudc cuc dai nay khong can phai ludn luén dung dén. Vi du, jenny co thé luu xau
"Hello" hay "Merry christmas". Vi cac mang ki tu ¢6 thé luu cac xau ki ty ngan hon do dai
cua no, trong C++ da c6 mot quy udc dé két thuc mot noi dung cua moét xau ki tu bﬁng mot
ki tw null, c6 thé dugc viét 1a 0",

Chung ta c6 thé biéu dién jenny (mot mang c6 20 phan tir kiéu char) khi luu trir xau ki
tu "Hello" va "Merry Christmas" theo cach sau:

Jjenny

Hle|l|1l|o| 0

M| e|r| x| |¥ Clh|r|i|s|t|m|a]|s | 0

Chu ¥ rang sau ndi dung cua xau, mot ki ty null ("\0") duoc ding dé bao hiéu két thuc
xau. Nhitng 6 mau xam biéu dién nhitng gia tri khong xac dinh.

3.4.2. Khdi tao cdc xdu ki tu.

Vi nhitng xau ki ty 1a nhitng mang binh thuong nén ching cling nhu cac mang khac. Vi
du, néu ching ta muén khdi tao mot xau ki tu voi nhiing gia tri xac dinh chung ta cé thé 1am
diéu d6 twong ty nhu v&i cac mang khéc:

char mystring[] = {'H', e, 'I','I','0', \0' };

Tuy nhién, ching ta c6 thé khai tao gia tri cho mdt xau ki ty béng cach khac: su dung
cac hang xdu ki tir.

Trong céc biéu thirc ching ta di st dung trong cac vi du trong cac chuong trudc cac
hang xau ki tur dé xuat hién vai lan. Ching dugc biéu dién trong cip ngodc kép ("), vi du:

"the result is: "

1a mot hang xau ki ty chiing ta sir dung & mot so chd.
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Khong glong nhu dau nhay don (') cho phep bleu dién hang ki tu, cap ngoic kép (") 1a
hang biéu dién mot chudi ki ty lién tiép, va & cudi chudi mét ki tw null (\0') ludn duoc tu
dong thém vao.

Vi vay chung ta c6 thé khai tao xau mystring theo mot trong hai cach sau déy:

char mystring []={'H','e",'I','I', '0’, \0' };

char mystring [] = "Hello™;

Trong ca hai truong hop mang (hay xau ki tu) mystring dugc khai bao véi kich thudc 6
ki tu: 5 ki tu biéu dién Hello cong v6i mot ki ty null.

Viéc gan nhiéu hang nhu viéc st dung dau ngoic kép (") chi hop 18 khi khdi tao mang,
tie 1a lac khai bao mang. Cac biéu thirc trong chuong trinh nhu:

mystring = "Hello";

mystring[] = "Hello";

l1a khong hop 1€, ca cau Iénh dudi day cling vay:

mystring = {'H', e, 'I','I','0’,"\0' };

Vay hay nhd: Chung ta chi ¢é thé "gan" nhiéu hang cho mot mang vao lic khdi tao no.
Nguyén nhan 12 mot thao tac gan (=) khong thé nhan vé trai 1a ca mot mang ma chi c6 thé
nhan mat trong nhirng phén tr cia nd. Vao thoi diém khoi tao mang la mot truong hop dac
biét, vi n6 khong thuc su 1a mot Iénh gan mac du n6 st dung diu béng (=).

3.4.3. Gan gia tri cho xdu ki tw

Vi vé trai ciia mot 1énh gan chi c6 thé 1a mot phan tir ciia mang chir khong thé 1a ca
mang, chiing ta c6 thé gan mot xau ki ty cho mot mang kiéu char sir dung mot phuong phap
nhu sau:

mystring[0] = 'H

mystring[1] = ‘e’

mystring[2] ='I'

mystring[3] = I ;

mystring[4] = '0";

mystring[5] = "\0";

Nhung r6 rang day khong phai la mét phuong phap thuc té. P& gan gia tri cho mot xau
ki tu, chung ta c6 thé st dung loat ham kiéu strcpy (string copy), ham nay dugc dinh nghia
trong string.h va c6 thé dugc goi nhu sau:

strcpy (stringl, string2);

Lénh nay copy noi dung ciia string2 sang stringl. string2 c6 thé 1a mot mang, con trd
hay mot hang xau ki tu, boi vay 1énh sau day 1a mot cach dang dé gan xau hing ""Hello™
cho mystring:

strcpy (mystring, "Hello");

Vi du:

/] setting value to string J. Soulie
#include <iostream.h>
#include <string.h>

int main ()

{
char szMyName [20];
strcpy (szMyName,"J. Soulie");
cout << szMyName;
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return O;

¥

Pé y rang chiing ta phai include file <string.h> dé co thé sir dung ham strcpy. ”
Mac du ching ta ludn cé thé viét mot ham don gian nhu ham setstring dudi day dé thuc
hién mot thao tac giong nhu strcpy:

// setting value to string J. Soulie

#include <iostream.h>

void setstring (char szOut [], char szln [])
{
int n=0;
do{
szOut[n] = szIn[n];
n++;
} while (szIn[n] != 0);
}

int main ()
{
char szMyName [20];
setstring (szMyName,"J. Soulie");
cout << szMyName;
return 0;

¥

Mot phuong thirc thudng dung khac dé gan gia tri cho mot mang 13 st dung truc tiép
dong nhap dir liéu (cin). Trong truong hop nay gia tri cia xau ki tu dugc gan boi nguoi
dung trong qua trinh chuong trinh thyc hi¢n.

Khi cin dugc stir dung véi cac xau ki tu né thuong duge dung véi phuong thirc getline
ctia nd, phuong thirc nay c6 thé duoc goi nhu sau:

cin.getline ( char buffer[], int length, char delimiter = ' \n");

trong d6 buffer (bo dém) 1a dia chi noi s& luu trit dit liéu vao (nhu 13 mot mang chang
han), length 1a d¢ dai cuc dai ctia bo dém (kich thudc cia mang) va delimiter 1a ki tu duoc
dung dé két thiic viéc nhap, mic dinh - néu ching ta khéng dung tham sb nay - s& 1a ki tu
xudng dong ("\n").

Vi du sau déy lap lai tit ca nhitng gi ta gd trén ban phim. N6 rit don gian nhung 1a mot
vi du cho thiy ta c6 thé sir dung cin.getline voi cac xau ki ty nhu thé nao:

I cin with strings
#include <iostream.h>

int main ()
{
char mybuffer [100];
cout << "What's your name? "';
cin.getline (mybuffer,100);
cout << "Hello " << mybuffer << ".\n";

What's your name? Juan

Hello Juan.

Which is your favourite team?
Inter Milan

I like Inter Milan too.
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cout << "Which is your favourite team? ";
cin.getline (mybuffer,100);

cout << "I like " << mybuffer << too.\n";
return O;

}

Chu y trong ca hai 16i goi cin.getline ching ta sir dung cing mot bién xau (mybuffer).
Nhitng gi chuong trinh lam trong 161 goi thir hai don gian 1a thay thé ndi dung cua buffer
trong 101 goi cii bang ndi dung méi.

Chung ta da biét sir dung toan tir >> dé nhan dit liéu tryc tiép tir ban phim. Phuong thirc
nay c6 thé duoc dung véi cac xau ki tu thay cho cin.getline. Vi du, trong chuong trinh cta
chung ta, khi ching ta mudn nhan dit liéu tir nguoi dung chung ta c6 thé viét:

cin >> mybuffer;
1énh nay s& lam viéc nhu né c6 nhiing han ché sau ma cin.getline khong cé:

« N6 chi c6 thé nhan nhiing tir don (khong nhan dugc ca cau) vi phuong thirc nay sir
dung ki tu trong(bao gém ca dau cach, ddu tab va ddu xudng dong) lam dau hiéu két thuc..

 No khong cho phép chi dinh kich thuéc cho bo dém. Chuong trinh cua ta co thé chay
khong on dinh néu dir liéu vao 16n hon kich c& cuia mang chira no.

Vi nhirg nguyén nhan trén, khi mubn nhap vao cac xau ki ty ta nén st dung cin.getline
thay vi cin >>.

3.4.4. Chuyén dbi xau ki tw sang cdc kiéu khac.

Vi mot xau ki tu c6 thé biéu dién nhiéu kiéu dir liéu khac nhu dang s6 nén viéc chuyén
ddi noi dung nhu viy sang dang s6 1a rat hitu ich. Vi du, mot xau c6 thé mang gia tri
1977 " nhung d6 12 mot chudi gom 5 ki tw (ké ca ki tu null) va khong dé gi chuyén thanh
mot s6 nguyén. Vi vay thu vién cstdlib (stdlib.h) da cung cap 3 macro/ham hitu ich sau:

« atoi: chuyén xau thanh kiéu int.

« atol: chuyén xau thanh kiéu long.

« atof: chuyén xau thanh kiéu float.

Tat ca cac ham nay nhan mot tham s6 va tra vé gia tri sb (int, long hodc float). Cac ham
nay khi két hop v6i phuong thirc getline cua cin 1a mot cach dang tin cay hon phwong thic
cin>> ¢6 dién khi yéu cau ngudi sit dung nhap vao mot sb:

/l cin and ato* functions Enter price: 2.75
#include <iostream.h> Enter quantity: 21
#include <stdlib.h> Total price: 57.75

int main ()

{
char mybuffer [100];
float price;
int quantity;
cout << “Enter price: ";
cin.getline (mybuffer,100);
price = atof (mybuffer);
cout << "Enter quantity: "
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cin.getline (mybuffer,100);

quantity = atoi (mybuffer);

cout << "Total price: " << price*quantity;
return O;

¥

Céac ham dé thao tac trén chudi

Thu vién cstring (string.h) khéng chi c6 ham strcpy ma con c6 nhiéu ham khac dé thao
tac trén chudi. Duédi day 1a gi6i thiéu ludt qua cua cac ham thong dung nhét:

strcat: char* strcat (char* dest, const char™* src);

Gan thém chudi src vao phia cudi cta dest. Tra vé dest.

strcmp: int strcmp (const char™* stringl, const char™ string2);

So sanh hai xau stringl va string2. Tra vé 0 néu hai xau 1 bang nhau.

strcpy: char* strcpy (char* dest, const char* src);

Copy noi dung ciia src cho dest. Tra vé dest.

strlen: size_tstrlen (const char™ string);

Tra vé do dai cua string.

Chu y: char* hoan toan twong duong vai charf];

3.5. Cac Toan Tw

Qua bai trudc chiing ta da biét dén sy ton tai ctia cac bién va cac hang. Trong C++, dé xir
1y, tinh toan ta sir dung céac toan tir, d6 1a cac tir khoa va cac dau khong co trong bang chir
cai nhung lai c6 trén hau hét cac ban phim trén thé gidi. Hiéu biét vé chiing 13 rat quan trong
vi day 1a mot trong nhitng thanh phan co ban ctia ngon ngir C++.

3.5.1. Todn tir tinh todn gid tri s6 hoc

3.5.1.1. Toan tir gan (=).

Toan tir gan ding dé gan mot gi tri nao d6 cho mot bién, nhu:

a=>5;
gan gia tri nguyén 5 cho bién a. Vé trai bat budc phai 1a mot bién con vé phai co thé 1a bat ki
hang, bién hay két qua cua mot biéu thirc hodc gid tri tra vé ctia mot ham.

Cén phai nhan manh rang toan tr gan luén dugc thyc hién tir trai sang phai va khong bao
gio ddo nguoc.

a=b;
gan gia tri clia bién a bang gia tri dang chira trong bién b. Chu y ¥ rang ching ta chi gan gid tri
ctia b cho a va sy thay doi ctia b sau d6 sé khong anh huong dén gié tri cua a.

Mot thudc tinh cla toan tir gan trong C++ gop phan gitip nd vuot 1én cac ngdn ngit 1ap
trinh khéc 13 viéc cho phép vé phai c6 thé chira cac phép gan khéac. Vi du:

a=2+(b=05),
tuong duong voi

b =5;
a=2+Db;

Vi vay biéu thirc sau ciing hop 18 trong C++
a=b=c=5;

gan gid tr1 5 cho cd ba bién a, bvac
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3.5.1.2. Cdc todn tir s6 hoc (+, -,*,1, %)
Nam toan tir s6 hoc dugc hd trg boi ngon ngir 1:
cong

trur
nhan
chia
ldy phan du (trong phép chia)

Thtr tu thuc hién cac toan tir nay cling glong nhu chiung dugc thue hién trong toan hoc.
Diéu duy nhat c6 vé hoi la d6i voi ta 1a phép ldy phan du, ky hi¢u bang diu phan tram (%).
Day chinh 14 phép toan ldy phan du trong phép chia hai s6 nguyén v6i nhau. Vi du, néu a =
11 % 3; bién a s& mang gia tri 2 vi 11 = 3*3 +2.

3.5.1.3. Cdc todn tir gan phirc hop (+=, -=, *=, [=, %=, >>= <<=, &=, "= |5)

Mot didc tinh cta ngdn ngit C++ lam cho n6 noi tiéng 1a mot ngdn ngit suc tich chinh 1a
cac toan tir gan phic hop cho phép chinh sira gia tri ciia mot bién véi mot trong nhiing toan
tr co ban sau:

value +=increase; tuong duong voi value = value + increase;

a -=5; tuong duong véia = a - 5;

a/=b; trong duwong véia=a/ b;

price *= units + 1; twong duong vdi price = price * (units + 1);
va tuong tu cho tat ca cac toan tir khac.

3.5.1.4. Tang va giam.

Mot vi du khéc cia viéc tiét kiém khi viét ma Iénh 1a toan tir tang (++) va giam (--).
Chung ting hodc giam gié tri chira trong mot bién di 1. Chiing twong dwong véi +=1 hodc -
=1. Vi vay, cac dong sau la tuong duong:

a++;

a+=1;

a=a+l,;

M0t tinh chat cia toan tir nay la n6 co thé 1a tién t6 hodc hau tb, co nghia 1a cé thé viét
trude tén bién (++a) hodc sau (a++) va mic du trong hai biéu thirc rit don gian dé né cod
cung ¥ nghia nhung trong cac thao tac khac khi ma két qua cia viéc tang hay giam dugc st
dung trong mot biéu thire thi chung c6 thé c6 mot khac biét quan trong vé y nghia:

+Trong truong hop toan tr dugce s dung nhu la mot tién t6 (++a) gia tri dugc tang trudc
khi biéu thirc dugce tinh va gia tri d3 ting dugc st dung trong biéu thirc;

+ Trong trudng hop nguogc lai (a++) gia tri trong bién a duoc tang sau khi di tinh toan.
Hay cht y su khac biét :

Vidul Vidu 2
B=3; B=3;
A=++B; A=B++;
[IA=4B=4 [IA=3,B=4
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3.5.2. Todn tir so sanh logic

3.5.2.1. Cac toan twr quan hé ( ==, =, >, <, >= <=)

Dé c6 thé so sanh hai biéu thirc véi nhau ching ta c6 thé sir dung cac toan tir quan hé.
Theo chuidn ANSI-C++ thi gi4 trj cua thao tac quan hé chi c6 thé 1a gia tri logic - chung chi
c6 thé c6 gia tri true hodc false, tuy theo bicu thirc két qua 1a dung hay sai.

Sau déy 14 céc toan tir quan hé co thé sir dung trong C++

== B?mg
Khac
Lén hon
Nho hon
Lén hon hoic bang

Nho hon hoic bang

A Il v AV

Vi du:
(7==5) s€ tra gia tri
false
(6 >=6) s€ tra gia tri
true
Thay vi sir dung céc sd, chung ta c6 thé str dung bat cir biéu thirc nao. Cho a=2, b=3 va c=6.
(a*b >=¢) s€ tra gia tri
true.
(b+4 < a*c) s& tra gia tri
false
Can chu y rang = (mdt dau bang) thi hoan toan khéac véi = = (hai dau bang). Dau dau tién
13 mot toan tir gan (gan gia tri cia biéu thic bén phai cho bién ¢ bén trai) va dau con lai
(==) la mot toan tir quan h¢ nham so sanh xem hai biéu thirc ¢6 bang nhau hay khong.
Chu ¥: Trong nhiéu trinh dlCh c6 trude chuan ANSI-C++ ciing nhu: trong ngon ngir C,
cac toan tir quan hé khong tra vé gid tri logic true hodc false ma tra vé gia tri int véi 0 twong
ung voi false con gia tri khac 0 (thuong 1a 1) thi tuong g véi true.

3.5.2.2. Cdc todn tw logic (I, &&, ||).
Toan tir | twong duong véi toan tir logic NOT, nd chi c6 mot ddi sé & phia bén phai va
viéc duy nhat ma né lam 1a d6i nguoc gia tri cuia doi so tir true sang false hodc nguoc lai. Vi
du:

I(5==75) tra vé false vi biéu thirc bén phai (5 == 5) ¢6 gia tri
true.

1(6 <= 4) tra vé true vi (6 <= 4)c6 gia trj false.

Itrue tra vé false.

Ifalse tra vé true.

Toan tir logic && va || duoc sir dung khi tinh toan hai biéu thic dé 1dy ra mot két qua
duy nhat. Ching tuong tng vdi cac toan tir logic AND va OR. Két qua cua ching phu thudc
vao moi quan h¢ cua hai doi so:

Déi s6 thir nhat ~ Ddi sb thir hai Két qua Két qua
a b a&&hb allb
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true true true true

true false false true
false true false true
false false false false

Vi du: ‘
((5==5) && (3>6)) tra ve false (true && false ).
((5==5)||(3>6)) trave true (true || false).

3.5.2.3. Todn tir diéu kién ( ? ).
Toén tir diéu kién tinh todn mot biéu thic va tra vé mot gia tri khac tuy thudc vao biéu
thirc d6 1a ding hay sai. C4u triic ctia né nhu sau:
condition ? resultl : result2
Néu condition 13 true thi gia tri tra vé sé 1a result], néu khong gia tri tra vé 1a result2.

7==574:3 tra vé 3 vi 7 khong bang 5.

7==5+274:3 tra vé 4 vi 7 bang 5+2.

5>37%a:b tra vé a, vi 5 1én hon 3.

a>b?a:b tra vé gia tri 1on hon, a hoic
b.

3.5.3. Cdc toan twr khdc

3.5.3.1. Cdc todn tur thao tac bit (&, |, "\ ~, <<, >> ).
Céc toan tir thao tac bit thay doi cac bit biéu dién mot bién, c6 nghia 14 thay doi bicu
dién nhi phan cta ching.

toan tu asm Mo ta
& AND Logical AND
| OR Logical OR
A XOR Logical exclusive OR
~ NOT bao nguoc bit
<< SHL Dich bit sang trai
>> SHR Dich bit sang phai

3.5.3.2. Cdc todn tir chuyén doi kiéu
Cac toan tur chuyén dbi kiéu cho phép ta chuyén dé)i, dir li¢u tur kié}l nay sang kiéu khac.
Co vai cach d¢ lam viéc nay trong C++, cach co ban nhat duoc thira ké tir ngén ngtr C la dat
trudc bicu thire can chuyén doi tén kiéu dir liéu dugc boc trong cdp ngodc don (), vi du:
inti;
float f = 3.14;
i =(int) f;
_ Doan mé trén chuyén s6 thap phan 3.14 sang mot s6 nguyén (3). O day, toan tu chuyén
doi1 ki€u 1a (int). Mot cach khac dé lam diéu nay trong C++ la
i=int(f);
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Ca hai cach chqyénqdéi qkiéu déu hop 1é trong C++. Thém vao d6 ANSI-C++ con co
nhirng toan tir chuyén doi ki€u mai dac trung cho 1ap trinh hudng doi tuong.

3.5.3.3. sizeof()
Toan tir nay ¢c6 mot tham $6, d6 co thé 1a mot kiéu dit lidu hay 1a mot bién va tra vé kich
¢ bang byte cua kiéu hay dbi tuong do.
a = sizeof (char);

a s& mang gia tri 1 vi kiéu char luon co kich ¢& 1 byte trén moi hé thdng. Gia tri tra vé cta
sizeof 1a mot héng s6 vi vay no ludn ludn duge tinh trude khi chuong trinh thyc hién.

Trong C++ con c¢6 mdt sd cac toan tir khac, nhu cac toan tir 1ién quan dén con tré hay lap
trinh hudng ddi trgng. Chiing s& duoc noi dén cy thé trong cac phan tuong tng.

3.5.4. Thir tw wu tién cua cdc todn tir

Khi viét cac biéu thirc phirc tap voi nhiéu toan hang chiing ta c6 thé tu héi toan hang nao
duogc tinh trudce, todn hang nao dugc tinh sau.

Vi du nhu trong biéu thic sau:

a=5+7%2
c6 thé c6 hai cach hiéu sau:

a=>5+ (7% 2) v6i két qua 1a 6, hoic

a=(5+7) %2 vdikét qualaO.

Cau tra 101 dung 1a biéu thirc dau tién. Vi nguyén nhan noi trén, ngon ngit C++ da thiét
1ap mqt thir ty vu tién gilra cac todn tir, khong chi riéng cac toan tu s6 hoc ma tat ca cac toan
tir c6 thé xuat hién trong C++. Thtr ty wu tién cia chiing dugc liét ké trong bang sau theo
thir tu tir cao xudng thap.

e+ Turbo C++ IDE
= File Edit %Search Hun Compile Debug PFProject Options Window Help
## Category | Operator What it is <or does)
1. Highest L Function call
L[] Array subscript
- C++ indirect component selector
28 C++ scope accesssresolution
. C++ direct component selector
2. Unary H Logical negation CMOTX>
~ Bitwise (1'=)> complement
+ Unary plus
= Unary minus
++ Preincrement or postincrement
== Predecrement or postdecrement
[ Address
3* Indirection
sizeonf C(returns size of operand,. in hytes?
new Cdynamically allocates C++ storage?
delete Cdynamically deallocates C++ storagel
3. Multipli- »* Multiply
cative s Divide
” Remainder (modulus)>
4. Membher L C++ dereference
ACCEES — C++ dereference
L. Additive + Binary plus
= Binary minus
6. Shift L4 Shift left
> Shift right
7. Relational < Less than
= Less than or egual to
> Greater than
= Greater than or equal to
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8. Equality Equal to

Hot equal to
Bitwise AMD
Bitwise XOR

?.
18.
11.
12.
i3 -
14. Conditional

|

Bitwize OR
Logical AND
Logical OR

&
&

=

Ca ¥ x = y means "if a then x. else u»''>

15. Assignment Simple assignment
Aszssign product
As=zdign guotient
Aszdign remainder (modulusl
Assign sum

Assign difference
Assign bitwise AND
Assign bitwise XOR
Assign bitwise OR
As=zdign left shift
Assign r»ight shift

e 3R] R NN K

WY

16. Comma Evaluate

L}

Fl Help Al1t—F8 Mext Msg Alt—FY Preuv Msg Al1t—F? Compile F? Make FiHd Menu

Néu ta mudn viét mét biéu thirc phtrc tap ma lai khong chic 1Am vé th{r tu wu tién cua
cac toan tu thi nén str dung cac ngodc don. Ta nén thyc hién diéu nay vi nd s€ gitp chuong
trinh dé doc hon.

3.6. Bai tap:

Bai 3.1. Viét chuong trinh tinh gia tri dién tré twong duwong ctia mach co: (R1/R2) nt
(R3//R4) nt (R5//R6)?

Bai 3.2.. Cho 2 s6 nguyén dwong a, b. Tim USCLN cua a va b?

Bai 3.3. Cho 2 s6 nguyén duong a, b. Tim BSCNN cuia a va b?
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Chuong 4. CAC VAN PE VE NHAP, XUAT

4.1. Ham scanf
* Chirc nang:

Ham scanf cho phép ching ta nhap dir li¢u tir ban phim theo khudén dang xac dinh. Day
1a mot trong nhitng ham nhap dir liéu pho bién nhat ctia C, n6 cho phép nhap nhiéu loai dir
lidu (c6 cac kiéu khac nhau).

* Cu phap:
int scanf(const char * format, ds_cac_con_tro);
@ Minh hoa:
o| Ki tu dinh kiéu
°| Toan tir dia chi
int a,b; float Xx; Tén bién
scanf({*%0d%1%d”,&a,&x,&b);
\1: Z—ro Danh sach cac con tré
o| Format

Ham scanf cho phép ching ta nhdp dir liéu tir ban phim theo khuén dang duogc xac dinh
boi xau ki tw format, dir liéu nhap vao s& luu vao cac bién hodc ving nhé cé dia chi twong
g 1a cac con tré trong ds_cdc_con_tré (co thé co nhiéu con tré, mdi con trd cach nhau béi
dau phay).

Trong ct phap trén format 13 mot xau quy dinh quy cach dit liéu can nhap, gdm nhiéu dic
ta dit liéu twong Gng véi cac kiéu cta con tro trong phan ds_cdc_con_tré, co bao nhiéu con
trd thi can ding béy nhiéu dic ta, dic ta thir nhat quy dinh khuon dang dir li¢u cho con tro
tht nhat, dic ta thi 2 quy dinh khuén dang dir liéu cho con tré thu 2,...

MGdi dic ta bat dau bang diu % co dang sau (cdc thanh phan trong [] la tuy chon):

%|[*][n]<ky_tw dinh_kiéu>
Trong do:
- n 1a mot sb nguyén duong quy dinh d6 dai tdi da (tinh theo sb ki tu) duoc nhap cho
thanh phan tuong tmg.
- <ky_tw_dinh_kiéu> 1a ki ty quy dinh kiéu dit liéu can nhap. Céc ki tu dinh kiéu &

bang sau:
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Ki tu d 1iéu nhép kiéu con trod
] A
dinh kieu cta @i nhap lidu
d integer int *arg
D, 1d integer long *arg
e, E Float float *arg
f Float float *arg
g, G Float float *arg
o Octal int *arg
0 Octal long *arg
1 Decimal,occtal, hex int *arg
I Decimal,occtal, hex ong *arg
u Unsigned int unsigned int *arg
U Unsigned int unsigned long *arg
X Hexadecimal int *arg
X Hexadecimal int *arg
s Character string char arg[]
C Character char *arg

- * day cling 14 thanh phan tuy chon, néu c6 thi tac dung ctia né 1a s& bé qua mot thanh
phan dit liéu duoc xac dinh bdi dic ta nay, nhu vy sé khong cé con tro turong tng véi dic ta
nay.

Vidu:

scanf("*%d%*c%d",&a,&b);
trong dong nay chiing ta s& nhap 1 thanh phan (goi 1a 1 truong) s nguyén vao a, sau do bo
qua mdt thanh phan 13 ki tu, va tiép theo 1a mot s nguyén vao b.
* Quy cach nhdp dir li¢u:

Khi chung ta nhap dir liéu tir ban phim, két thiic nhap bang Enter (J), thi tit ca nhimng ki
tir chung ta gd trén ban phim déu duoc luu trong ving dém nhap dir liéu (goi 1a dong vao-
stdin) -dong vao két thac boi (), dit liéu trén dong vao nay s& duoc cit thanh ting trudng
tudn tu tir trai qua phai va gan vao cac bién (hodc ving nhé) xac dinh twong ting béi cac con
tro, cac phﬁn da tach duogc sé bi loai khoi dong vao.

Trude khi tach gia tri mot trudng thi cac khoang tring phia trude cia truong néu co sé bi
loai bo. Néu trong dic ta khong ¢ thanh phan [n] quy dinh d6 dai tdi da mot trudong thi cac
truong duoc xac dinh boi cac ky tw ddu cach, tab, enter (goi chung 13 khoang tring ky hiéu
la L) hoac khi gap ky tu khong phu hop vdi déc ta hién tai.

Néu trén dong vao c6 nhiéu hon cac thanh phan yéu cau cta ham nhap thi cic thanh phan
chua duoc nhan van con luu trén dong vao.

Vidu:
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int a,b; float x;
scanf("'%d%%d%f",&a,&b, &Xx);
vGi dong vao la: U143 b U 535 U 34
thi:
- khoang tring dau tién bi loai bo, 143 14 truong thir nhat duge gan vao a,
- hai khoang tring bj loai bo, 535 1a truong thir hai dugc gan vao b,

- mot khoang tre"mg bi loai bd, 34 dugc gén vao x.

Néu trong dac ta co thanh phﬁn xac dinh d6 rong ti da [N] thi mdt trudong s& két thic khi
gip khoang trong hodc ki ty khong phu hop hodc da da d6 dai n.
Vidu
int a,b; float x;
scanf("%d%2d%3f",&a,&b, &X);
véi dong vao la:
U143 w537 U 34 4

thi :

- khoang tring d4u tién bi loai bo, 143 13 trudng thir nhat dugc gan vao a,

- hai khoang tréng bi loai bo, 53 1a truong thir hai dugc gan vao b,

- mot khoang tring bi loai bo, 7 dugce gan vao x (con lai 34 ! trong dong vao)
* Luuy:

- 86 cde ddc ta phai twong g véi s6 con tré trong danh sdch con tré
- Ky tir dinh kiéu trong ddc ta phdi phit hop véi kiéu ciia con tré can nhdp liéu.
- Dir lieu nhdp twr ban phim phai phu hop voi cac dac ta.

- Ham scanf tra vé so nguyén la so truong dwoc nhap dir liéu

4.2. Ham printf

* Chikc ndng: ’
Ham printf cho phép ching ta in dit li¢u tir bién (vung nhd) ra man hinh theo khuén

dang duoc xac dinh. Pay 1a ham in dir liéu ra man hinh rat da dang cua ngdn ngit C. Ciing
nhu ham scanf, ham printf cling yéu cau chung ta phai cung cap cac gia tri va dinh dang ctia
dit liéu can in.

» Cu phap:
int printf (const char * format [, <danh_sach_cac_gia tri>]);

@ Minh hoa:
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Xau ki ty dieu khién

O
l J; l o Xau ki ty dac ta
mt. a:b:?"\ N - » Tén bién
printf((\n\tGia tri a = %d lama cua ky tu_,

o— °| Danh sach cac gia tri

o| Format

Gia tri a = 65 la ma cua ky tu A.

Trong ct phap trén, <danh_sach_cdc_gia tri> 1a phan tuy chon, néu c6 thi d6 1a cac gia
tri can in, cac gia tri (c6 thé 1a bién, hang, 101 goi ham, hay biéu thirc ndi chung) cach nhau
boi ddu phay(,).

Luu ¥: 56 gid tri trong <danh_sdch_cdc_gid tri> c6 thé nhiéu hon sé cdc déc td, khi d6
cdc gid tri cuoi (khong cé dic ta twong iing) sé bi bé qua.

format 1a xau ky ty diéu khién, nhiém vu chinh ctia n6 1a diéu khién khuon dang thong tin
duoc in ra man hinh.

Trong format gém ba loai: cac ki tu diéu khién, cac dic ta, cac ki tu thuong.

« Cdc ky tir diéu khién
Pay 1a cac ki ty dic biét, bat dau bang ki tu \ tiép theo 1a 1 ki tu dung dé diéu khién: chuyén
con tré man hinh, vi tri in dir li€u,..

-\n : chuyén con tré6 man hinh xudng dong méi
-\t : dau tab
-\b : (backspace) lui mdt ki tu (xoa ki tu trudc vi tri con tro hién tai)

» Cdc ky tu thuong
La nhiing ki tw khong thudc loai diéu khién va dic ta, cac ki tw nay duogc in ra man hinh ding
nhu n6 xuét hién trong format. Ngoai ra con c6 mot vai ki tu dic bi¢t ma khi mudn in ra man
hinh chiing ta phai dat no6 ngay sau ki tu \, d6 la:

-\\: d¢ in chinh dau \
-\': in d4u nhay don(")
-\" : in diu nhay kép (")

 Cacdacta
Trong format c6 thé c6 nhiéu dic ta, cac dic ta quy dinh khudn dang dir liéu can in ra, mdi dic
ta c6 dang nhu sau :

%[+][-][n[.m]]<ky_tw dinh_kiéu>

Y nghia cdc thanh phan
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Thanh phan <ky_tw dinh_kiéu> day 13 ki ty quy dinh kiéu cta dit liéu can in. Cac ki ty dinh
kiéu duoc cho trong bang sau:

Ki tu dinh | Kiéu cua gia tri Khuén dang in ra

kiéu can in
d int s0 nguyén hé 10
' int s6 nguyén hé 10

nt s0 nguyén khong dau hé 8

u unsigned int s0 nguyén khong dau he 10

X, X int,unsigned s0 nguyeén khong dau he 16
f float 56 thue (dang dau phé’iv tinh)

e, E float 56 thue (ddu phév tinh hodc ki phap khoa hoc)
C char ki tur
S char * xau ki tu
p con tro in gia tri con tro dang Segment:Offset hodc Offset tuy

mo hinh b nho dugc su dung

Luew y: Co thé dimg két hop 1d, lu, Ix,.. @é dinh kiéu dit liéu in ra la so nguyén dai (long),
$6 nguyén dai khéng dau (unsigned long),..

Thanh phdn [n[.m]] : n, m 14 cac s6 nguyén duong, n quy dinh do rong ciia thong tin (tinh
theo s ky tu) dugc in ra man hinh; m 13 s6 chir s6 cho phan thap phéan (chi dung cho s6 thuc),
néu c6 m thi s thuc duoc lam tron voi m chir s6 thap phan. Néu d6 rong thuc su cua gia tri
can in < do rong dugc danh cho nd (n) thi cac dau trong dugc thém vao (bén trai hay bén
phai tuy vao su c6 mit ciia thanh phan [-] hay khong ).

Luu y: ¢ thé thay sé n bang ki tw *, khi d6 théng tin sé dwoc in ra theo ding dg rong thiee
Su cua no.

vi du printf("%5.11",1.37); s€ inra 1.4 va chiém 5 vi tri trén man hinh, bén trai cua sb
duoc dién 2 du cach.

Thanh phan [-]: Xac dinh kiéu cin bén trai hay bén phai. Khi mot gia tri dugc in ra trén
man hinh, néu d6 rong thuc sy cia n6é nhé hon d6 rong xac dinh boi thanh phén n, ngﬁm dinh
chiing duoc cin bén phai (trong ving n ki tur trén man hinh), néu c6 dau - thi dir liéu duoc cin
trai.

Thanh phan [+]: In ddu (+) trude s6 duong.

Gi4 tri tra vé& ctia ham printf 13 tong d6 dai thong tin duoc in (tinh theo ky tu).

4.3. Ham cin
* Chiic ndng: o ,
Ham cin la ham nhép dir liéu tir ban phim pho bién nhat cua C++, ndé cho phép nhap
nhiéu loai dit lidu.
» Cu phap:
cin>>ten_bien1[>>ten_bien2];
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@ Minh hoa:

o| Bién

int a,b; float x;
dnzga>>b>>x;

o/ Toan tir

bé nhap dir li¢u vao cho cac bién cé tén a, b, C ching ta sir dung cau Iénh:

cin >> a;

cin>>b;

cin>>c;

hoac:

cin >>a>>b>>c;

a, b, ¢ 1a cac bién duoc sir dung dé luu trit cac gia tri NSD nhap vao tr ban phim. Khai
niém bién s& dugc md ta cu thé sau, & day a, b, ¢ duogc hiéu 1a céc tén goi dé chi 3 gia tri
khac nhau. Hién nhién c6 thé nhap dir liéu nhiéu hon 3 bién bang cach tiép tuc viét tén bién
vao bén phai sau ddu >> cta cau lénh.

Khi chay chuong trinh néu gip cac ciu lénh trén chuong trinh s& "tam dimg" dé cho
NSD nhép dir lidu vao cho cac bién. Sau khi NSD nhap xong dit lidu, chuong trinh sé& tiép
tuc chay tur cau I¢énh tiép theo sau cua cac cau 1énh trén.

Céch thurc nhép dir liéu ciia NSD phu thude vao loai gia tri cua bién can nhap ma ta goi
1a kiéu, vi du nhap mat s6 ¢ cach thic khac véi nhap mot chudi ki tu. Gia sir can nhap do
dai hai canh ctia mot hinh chit nhat, trong dé canh dai duoc quy udc bang tén bién cd va
chiéu rong dugc quy udc bai tén bién cr. Cau 1énh nhap s& nhu sau:

cin>>cd >>cr;

Khi may dung chd nhap dir 1liéu NSD s€ go gia tri cu thé cta cac chiéu dai, rong theo
dung thir ty trong ciu 1énh. Céc gia tri nay can cach nhau béi it nhat mot dau tring (ta quy
udc goi ddu tring 1a mot trong 3 loai ddu dugc nhap bai cac phim sau: phim spacebar (dau
cach), phim tab (d4u tab) hodc phim Enter (ddu xudng dong)). Cac gia tri NSD nhap vao
cling dugc hién thi trén man hinh dé NSD d& theo dai.

Vi dy néu NSD nhép vao 23 11 ! thi chuong trinh s& gan gia tri 23 cho bién cd va 11
cho bién cr.

@ Chu y:

Gia stir NSD nhap 2311 I (khong c6 ddu cach giita 23 va 11) thi chuong trinh s& xem
2311 1a mot gia tri va gan cho cd. May sé tam dirng chd NSD nhap tiép gia tri cho bién cr.

Toan tir nhap >> chu yéu lam viéc véi dir lidu kiéu s6. Dé nhap ki tu hoic xau ki ty,
C-++ cung cdp cac phuong thirc (ham) sau:

+ cin.get(c): cho phép nhap mot ki tu vao bién ki tu c,

+ cin.getline(s,n): cho phép nhép tbi da n-1 ki ty vio xau s.
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Cac ham trén khi thuc hién sé léy cac ki tg con lai trong bd nhd dém (cua lan nhap
truéc) dé gan cho ¢ hodc s. Do todn tir cin >> x s& dé lai ki tu xudng dong trong bé dém nén
ki tu nay s& lam troi cac 1énh sau d6 nhu cin.get(c), cin.getline(s,n) (may khong dimg dé
nhidp cho c¢ hodc s). Vi vay trudc khi st dung cac phuong thuc cin.get(c) hoac
cin.getline(s,n) nén st dung phuong thirc cin.ignore(1) dé Iy ra ki ty xuéng dong con sot
lai trong bo dém. Vi du doan 1énh sau cho phép nhip mot s6 nguyén x (bang toan tir >>) va
mot ki tu ¢ (bang phuong thirc cin.get(c)):

int x;

char c;

cin >> x; cin.ignore(1);

cin.get(c);

4.4, Ham cout

* Chirc nang:
Ham cout 1a ham in dir 1i€u ra man hinh rat pho bién ctia ngén ngtr C++.

» Cu phap:

cout<<ten_bienl[<<ten_bien2];

@ Minh hoa:
inta=7;
cout<<‘\ncout a = ’<<g; o——>couta=7
cout<<‘\ncout 2a = ”’<<2*g; o——>cout2a=14

@ Dinh dang thong tin can in ra man hinh ’
Mot s6 dinh dang don gian dugc trinh bay trudc & day. Cac dinh dang chi tiét va phirc

tap hon s& duoc trinh bay trong cac phan sau cia gido trinh. Pé sir dung cac dinh dang nay
can khai bao file nguyén mau <iomanip.h> & dau chuong trinh bang chi thi #include
<iomanip.h>.

— endl: Tuong duong véi ki ty xudng dong '\n'.

— setw(n): Binh thuong céc gia tri dugc in ra bdi I€nh cout << s& théng theo 18 trai véi
d6 rong phu thudc vao do rong cia gia tri d6. Phuong thirc ndy quy dinh d6 rong danh dé in
ra cac gia tri 1a n ¢dt man hinh. Néu n 16n hon do dai thuc cua gia tri, gié tri s€ in ra theo 1é
phai, dé trong phan thira (du cach) & trude.

— setprecision(n): Chi dinh s6 chit s6 ctia phan thap phan in ra 1a n. S6 s& duoc lam
tron trude khi in ra.

— setiosflags(ios::showpoint): Phuong thuc setprecision chi c6 tic dung trén mot
dong in. Pé cb dinh céac gia tri da dat cho moi dong in (cho dén khi dat lai gia tri méi) ta sir

dung phuong thirc setiosflags(ios::showpoint).
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Vi du sau minh hoa cach st dung cac phuong thirc trén.

Vidu3:
#include <iostream.h> // & sir dung cout <<
#include <iomanip.h> // & sir dung cac dinh dang
#include <conio.h> // & sir dung cac ham clrscr() va getch()
void main()
{
clrscr(); // x04 man hinh
cout << "CHI TIEU" << endl << "=======" << endl ;

cout << setiosflags(ios::showpoint) << setprecision(2) ;

cout << "Sach vd" << setw(20) << 123.456 << end];

cout << "Thurc an" << setw(20) << 2453.6 << end],

cout << "Quan 4o lanh" << setw(15) << 3200.0 << endl;
getch(); // tam ding (dé xem két qua)

return ; // két thuc thue hién ham main()

}

Chuong trinh nay khi chay s€ in ra bang sau:

CHI TIEU

Séach vo 123.46
Thirc 3n 2453.60
Quan 4o lanh 3200.00

4.5. Cac ham nhip, xuit khac

4.5.1. Ham getch, getche nhap 1 ky tw
» Cu phap:
int getch(); int getche();

» Churc nang:

Hai ham nay thuc hién doi nguoi dung nhap mdt ky tu tir ban phim va tra vé mot sb
nguyén 13 ma cta ki ty dugc bam, vi du:

g0 phim @ => ham sé trd vé 97.

Su khac nhau gitra hai ham 1a ham getche() hién ki tu dugc nhap 1én man hinh, con

getch() thi khong.

45.2. Ham gets
* Chirc nang:
Ham gets cho phép nhap mot xau ki ty tir ban phim (bao gom ca khoang trong).
 Cu phap:
char * gets(char * s);
Khéc v6i ham scanf, ham gets cho phép nhap mot xau ki tu chi két thuc khi gip enter (ki

tir \n') va luu théng qua mét bién con tro.
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Xau ki tg dugc ghi vao s (v6i s 1a mang cac ki tu hodc con trd ki tu), d4u két thuc xau
(\0' - ki ty c6 ma 0) duoc ty dong thém vao cubi xau ki tu. Ham tra vé dia chi cta xau dugc
nhap.

Chu y: ham gets loai bo ky tw Enter(\n') trén dong vao nhung ky tw nay khong dwoc dua

vao s ma ty dong thém ky tu két thiic xéu (\0') vao cudi cuas.

@ Minh hoa:
Lo Tén bién
char string[80]; > .
o| Bién chudi (chinh 14 con trd cua chudi)

4.5.3. Ham putch
* Chirc ning:

Ham putch ding dé in mot ki ty ra man hinh tir mi ctia n6 theo bang ma ASCIIL.
* Cu phap:

int putch(int ch);

Ham nay in ki tur ¢6 ma 1a ch ra man hinh tai vi tri hién tai ctia con tro, chuyén con tro sang
phai 1 ky tw, ham tra vé s6 nguyén chinh 1a ma ki tu in ra.
@ Minh hga:

intc =97,

printf(‘“\nprint ¢ = %d”,c); o——>printc =97
printf(“\nputch ¢ = ); putch(c);o——>putchc=a

4.6. Cac thuit toan lién qua nhap xuat dir liéu
4.6.1. Biéu dién @6 thi trén mdy tinh

a) Ma trén ké, ma trdn trong s6

Dé Iuu trir d6 thi va thuc hién cac thuit toan khac nhau, ta can phai biéu dién do thi trén
may tinh, déng tho1 str dung nhiing cAu truc dir liéu thich hop dé mé ta dd thi. Viéc chon cau
trac dir lidu nao dé biéu dién do thi co tac dong rat 1on dén hidu qua thuat toan. Vi vay, lua

chon céu tréic dit liéu thich hop biéu dién d6 thi s& phu thudc vao ting bai toan cy thé.
» Ma tran ké
Xét don dd thi vo huéng G =<V, E>, véi tap dinh V = {1, 2, . . ., n}, tap canh E = {e1,

€2, ..., ém}. Ta goi ma tran ké cua dd thi G 12 ma tran c6 céac phﬁn tir hoac bﬁng 0 hoac béng
1 theo quy dinh nhu sau:

A = {aij: aj = 1 néu (i,j) €E, aij= 0 néu (ij) €E;i,j=1,2, .., n}.
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9

>

Vi du 1. Biéu dién d6 thi trong hinh duéi ddy bang ma tran ké.
1 2 3 456
1701100 0 2 4
2112 01 100
3(1 10010 L
410 10011 6
5/0 01101
6000110 3 S
Do thi vo hudng G

Ma tran ké ¢6 nhirng tinh chit sau: )
a. Ma tran ké cua do thi vo hudéng 1a ma tran doi xing Afi,j] =A[j, 1];1,)=1,2,...n.

Nguoc lai, mdi ma tran (0,1) cép n déng cAu v&i mot don d6 thi vo hudng n dinh;

b. Tong cc phan tir theo dong i ( ¢ot j) cia ma tran ké chinh bang bac dinh i (dinh j);

c. Néu ky hiéu

aj voii, j=1,2,..,nlacic phan tir cia ma tran

AP =AA...A (plan) khidé afvéii, j =1, 2, .., ncho ta sé duong di khac nhau tir
dinh i dén dinh j qua p-1 dinh trung gian.

Ma tran ké cua do thi co hudng cling dugc dinh nghia hoan toan tuong tu, ching ta chi
can luu y toi hudng cua canh. Ma tran ké caa dd thi ¢6 hudéng 13 khong ddi xtng.

Vi du: Tim ma tran ké cta dd thi c6 huéng trong hinh sau.

12345 . ,
170 1 1 0 0
210 0011
3]0 0010 5
410 0 0 00 3 4
510 0 0 0]

Db thi ¢6 huéng G

> Ma trin trong s

Trong rat nhiéu Gng dung khac nhau cta Iy thuyét d6 thi, mi canh e =(u,v) ctia n6 duogc
gan bai mot s6 c(e) = d(u,v) goi 1a trong s cua canh e. D6 thi trong trudng hop nhu vay goi
1a d6 thi trong sb. Trong truong hop d6, ma tran ké ctia dd thi dugc thay bdi ma tran trong

SO

c={c[i,j] voi i, j=1, 2, .., n. c[i,j] = d(i,j) néu (i, j) €E, c[i,j] =0 néu (i, j) ¢E}.
Uu diém cua phuong phap biéu dién dd thi bang ma tran ké (hodc ma tran trong sd) 1 ta

dé dang tra 16i duoc cau hoi: Hai dinh u, v ¢6 ké nhau trén do thi hay khong va ching ta chi
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mat dung mot phép so sanh. Nhugce diém 16n nhit ctia nd 13 bat ké do thi co bao nhiéu canh
ta déu mét n? don vi bd nh¢ dé luu trix dd thi.

Vi du: Ma tran ké cua db thi c6 trong sd trong hinh sau.

[N
()
w
I
(@7 ]
(o]

6
7 9
3 Y5

O O o0 O O W
U1 0 O O o O
© O O w o o
o © o1 O O O

OO w o o o N

o O A W N B
O O O N w o

Do thi trong s6 G

b) Danh sach canh (cung)
Trong trudng hop dd thi thua (dd thi co sé canh m < 6r), ngudi ta thuong biéu dién do

thi dudi dang danh sach canh. Trong phép biéu dién nay, chung ta sé& luu trit danh sach tt ca
cac canh (cung) cua d6 thi vo hudng (c6 hudng). Mdi canh (cung) e(x,y) duoc twong Ung
v6i hai bién dau[e], cuoi[e]. Nhu vay, dé luu trir d0 thi, ta can 2m don vi bd nhd.

Nhuoc diém 16n nhét ctia phuong phap nay 1a dé nhan biét nhitng canh nao ké véi canh
nao chiing ta can m phép so sanh trong khi duyét qua tat ca m canh (cung) cua db thi. Néu la

do thi co trong s0, ta can thém m don vi bd nhéd dé luu trit trong s6 ctia cac canh.

Vi du: Danh sach canh (cung) cta dd thi véo huong, do thi ¢ huodng, dod thi trong $6:

dau cuoi dau cuoi dau cuoi trongso
1 2 1 2 1 2 3
1 3 1 3 1 3 7
2 3 2 4 2 3 6
2 4 2 5 2 4 6
3 5 3 4 3 5 3
4 5 5 1 4 5 8
4 6 4 6 5
5 6 5 6 9
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4.7. Bai tap
Bai 4.1. Viét chuong trinh giai hé phwong trinh sau:
X, +a;,X, +83,X; = b,
)X, +8,X, +8,X; =D,
831X, 85X, +a3X; =Dy

Biét: ajj, bi (voi i=13 va j=1,3) duoc nhap tir ban phim.

Bai 4.2. Viét chuong trinh tim I; (véi i =1,3) trén mach dién sau?

E1

I1 : R1

=)

I, : R2
Es

I : Rs

Biét: Ri, Ei (v6i i =13) dugc nhép tir ban phim.

Bai 4.3. Viét chuong trinh nhap dit liéu ciia mach dién sau dudi dang danh sach canh?
Xuat két qua da nhap.

I ) Ee
> —>
.,

. ®
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Chwong 5. CAC CAU TRUC LENH PIEU KHIEN

Mot chuong trinh thudng khong chi bao gdm céc 1énh tuan ty nbi tiép nhau. Trong qua
trinh chay n6 c6 thé r& nhanh hay lap lai mot doan ma nao d6. Dé lam dicu nay ching ta st
dung cac cau truc diéu khién.

Cung véi viée gidi thidu cac cau tric diéu khién ching ta ciing s& phai biét téi mot khai
niém moi: khéi 1énh, d6 14 mot nhom cac 1énh duoc ngin cach boi ddu cham phay ()
nhung dugc gop trong mot khdi gidi han bai mot cap ngodc nhon: { va }.

Hau hét cac ciu tric diéu khién ma ching ta s& xem xét trong chuong nay cho phép sir
dung mot Iénh don hay mot khdi 1énh 1am tham sb, tuy thudc vao chung ta c6 dat no6 trong

cap ngoac nhon hay khong.

5.1. Céu truc diéu Kién: if - else
CAu tric nay dugc dung khi mot 1énh hay mot khéi 1énh chi duogc thue hién khi mot diéu
kién nao d6 thoda man. Dang ctia n6 nhu sau:

if (diéukién) congviéc

trong d6 diéukién 1a true, cong viéc duoc thuc hién, néu khong céngviéc bi bo qua (khong
thuc hién) va chuong trinh tiép tuc thuc hién 1énh tiép sau cau trac diéu kién.
Vi du, doan m3 sau day s& viét x is 100 chi khi bién x chira gia tri 100:
iIf (x==100) cout<<"xis100";
Néu chiing ta mudn c¢6 hon mdt 1énh dugc thuc hién trong truong hop diéukién 1a true
chung ta c6 thé chi dinh mot khéi 1énh bang cach st dung mot cip ngodc nhon { }:
if (x ==100)
{
cout << "X is";
cout << x;
}
Chung ta cling c6 thé chi dinh diéu gi s€ xay ra néu diéu kién khong dugc thod man bang
cach su dung tir khod else. N6 dugc st dung cung vai if nhu sau:

if (dieukién) congviécl else congviéc?2

Vi du:
if (x ==100)

cout << "X is 100";
else
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cout << "x is not 100";
CAu tric if + else co thé duge moc ndi dé kiém tra nhiéu gia tri.
Vi du sau ddy s& kiém tra xem gié tri chira trong bién x 1a duwong, 4m hay bang khong.
if (x>0)
cout << "x duong";
else if (x <0)
cout << "x am";
else
cout << "xis 0";

5.2. Cau tric lya chon: switch
Muc dich ctia ciu trac switch 1a kiém tra mot vai gia tri hang (const) cho mot biéuthic,
tuong tu véi nhimng gi chung ta 1am khi lién két mot s6 1énh if va else if vi nhau. Dang thic
cua n6 nhu sau:
switch (biéuthirc) {
case hangl:
cong viecl
break;
case hang?2:
congviéc2

break;

default:
default congviécn

}

N6 hoat dong theo cach sau: switch tinh biéuthirc va kiém tra xem n6 c6 bang hangl hay
khong, néu ding thi n6 thuc hién céngviécl cho dén khi tim thiy tir khoa break, sau do
nhay dén phan cudi cta ciu tric Iya chon switch.

Con néu khong, switch s& kiém tra xem biéuthirc ¢6 bang hang?2 hay khong. Néu dung
n6 s& thuc hién céngviéc2 cho dén khi tim thay tir khoa break.

Cubi ciing, néu gia tri biéu thirc khong bang bat ki hang nao duoc chi dinh & trén,
chuong trinh s& thyc hién cac 1énh trong phan default: néu né ton tai vi phan nay khong bat
budc phai co.

Hai doan ma sau la tuong duong:
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vi du switch

if-else twong dwong

switch (x) {

case 1:
cout << "X is 1";
break;

case 2:
cout << "X is 2";
break;

default:
cout << "value of x unknown";

¥

if(x==1){
cout << "xis 1™
}
elseif (x ==2) {
cout << "xis 2";
}
else {
cout << "value of x unknown";

}

Céu trac cua 1énh switch hoi dic biét. Cha ¥ su ton tai ciia 1énh break & cubi mdi khoi
1énh. Piéu nay 1a can thiét vi néu khong thi sau khi thuc hién céngviécl chuong trinh s&
khong nhay dén cudi cua lénh switch ma sé& thuc hién cac khéi 1énh tiép theo cho dén khi n6
tim thay 1énh break dau tién. Piéu nay khién cho viéc dit cip ngodc nhon { } trong mdi

truong hop 1a khong can thiét va ¢ thé dugc dung khi ta mudn thue hién mot khéi 1énh cho

nhiéu truong hop khac nhau, vi dy:

switch (x) {

case 1:

case 2:

case 3.
cout<<"xis1,2or3";
break;

default:
cout << "xisnot 1, 2 nor 3";

¥

Chu v rang 1énh switch chi c6 thé dugc dung dé so sanh mot biéu thite v6i cac hang. Vi
vy ching ta khong thé dit cac bién (case (n*2):) hay cac khoang (case (1..3):) vi ching

khong phai 14 cac hang hop 1¢.

Néu ta can kiém tra cac khoang hay nhiéu gi tri khong phai 1a hing sb hay két hop cac

1énh if va else if

Vi du: Chuong trinh nhap xuat s6 ngay trong thang.

#include <iostream.h>

using namespace std;

int main()

{
int month, day;
cout << "Month: " << endl;
cin >> month;
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switch (month)
{

case 1:

case 3:

case 5:

case 7:

case 8:

case 10:

case 12:
day = 30;
break;

case 4.

case 6:

case 9:

case 11:
day = 31;
break;

default:
day = 28;

}

cout<<’\nThang << month<<” co << day<<” ngay.”;
return O;

ks

5.3. Cac ciu tric Lip
Muc dich cua cac vong 1ap 1a 1dp lai mot thao tac véi mot s6 1an nhat dinh hodc trong khi
mot diéu kién nao d6 con thoa man.

5.3.1. Vong lap while
Dang ctuia n6 nhu sau:
while (dieukién) congviéc
Chtrc nang cta né don gian chi 13 lip lai congviéce khi diéu kién didukién con thoa man.
Vi dy, chung ta s€ viét mgt chuong trinh dém ngugc st dung vao 1dp while:

/l custom countdown using while Enter the starting number >
#include <iostream.h> 8
int main () 8,7,6,5,4,3,2, 1, ZERO!
{
int n;
cout << "Enter the starting number > ";
cin >>n;
while (n>0) {
cout<<n<<™ "
--N;

}
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cout << "ZERO!":
return O;

¥

Khi chuong trinh chay nguoi sir dung duoc yéu cau nhap vao mot sé dé dém nguoc. Sau
d6, khi vong lap while bat dau néu s6 ma ngudi ding nhap vao thoa man diéu kién n>0 khdi
1énh s& duge thue hién mot s 1an khong xac dinh chirng nao diéu kién (n>0) con duogc thoa
man.

Chung ta can phai nhd rang vong 1ap phai két thiic & mot diém nao d6, vi vay bén trong
vong lap chung ta phai cung cap mot phuong thirc ndo d6 dé budc diéukién tro thanh sai néu
khong thi né s& 1ip lai mai mai. Trong vi du trén vong lap phai cé 1énh --n; dé 1lam cho
condition tré thanh sai sau mot s6 lan lap.

5.3.2. Vong lap do-while
Dang thtrc: .
do congviéc while (dieukién);

Chtic nang cta né 1a hoan toan giéng vong lap while chi trir c6 mot diéu 1a diéu kién
diéu khién vong lip duogc tinh toan sau khi congviée duoc thuc hién, vi vay congviée sé
duoc thuc hién it nhit mot 1an ngay ca khi diéukién khong bao gio dugc thod man. Vi du,
chuong trinh dudi day s& viét ra bat ki s6 ndo ma ta nhap vao cho dén khi ta nhap s6 0.

#include <iostream.h> Enter number (0 to end):
int main () 12345
{ You entered: 12345
unsigned long n; Enter number (0 to end):
do { 160277
cout << "Enter number (0 to end): "; You entered: 160277
cin>>n; Enter number (0 to end): 0
cout << "You entered: " << n << "\n"; You entered: 0
} while (n '=0);
return O;
by

Vong lap do-while thuong duge ding khi diéu kién dé két thic vong ldp nam trong vong
1ap, nh,u’ trong vi du trén,,sé ma nguoi dung nhap vao 1a diéu kién kiém tra d§ két thiic vong
1ap. Néu ta khong nhap s6 0 trong vi du trén thi vong lap s€ khong bao gio cham dit.

5.3.3. Vong lap for
Dang thtrc:
for (khoitao; diéukién;, ting/giam) congviéc;

Chure nang chinh ciia né 1a lap lai congviéc chimg nao diéukién con mang gia tri ding,
nhu trong vong 1ap while. Nhung thém vao do, for cung cap cho danh cho 1énh khoi tao va
1€nh tang. Vi vay vong 1ap nay duogc thiét ké dic biét 1dp lai mgt hanh dong vé1 mdt s6 lan
xac dinh.
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Céch thuc hoat dong cua n6 nhu sau:

1, khéitao duoc thuc hién. No6i chung né dit mot gia tri ban dau cho bién diéu khién.
Lénh nay dugc thyc hién chi mot lan.

2, diéukién dugc kiém tra, néu no 1a dang vong lap tiép tuc con néu khong vong lip két
thic va congviéc dugce bo qua.

3, congviéc duge thyc hign. N6 c6 thé 1a mot 1énh don hogc 1a mot khéi lénh duge bao
trong mdt cap ngoac nhon { }.

4, Cudi cung, tang/giam dugc thuc hién dé ting hodc giam bién diéu khién va vong lip

quay trd lai bude tiép theo.

!

khoitao

LI
L

dieukién

Dung

tang/giam

A

congviéc

A 4
CTD

Hinh 5. 1. Luu dé cdu triic ldp for.

Sau day la mét vi du dém ngugc st dung vong for.

// countdown using a for loop 10,9,8,7,6,5,4, 3, 2,1,
#include <iostream.h> FIRE!
int main ()
{
for (int n=10; n>0; n--) {
cout<<n<<"™ "
}
cout << "FIRE!":
return O;

}

Phan khoi tao va 1énh ting khong bat budc phai co6. Chung c6 thé dugc bé qua nhung
van phai c6 diu chdm phay ngin cach giita cac phan. Vi vay, ching ta c6 thé viét for
(;n<10;) hoac for (;n<10;n++).

Bang cach sir dung dau phay, ching ta c6 thé ding nhiéu Iénh trong bat ki truong nao
trong vong for, nhu la trong phan khéi tao. Vi du chiing ta c¢6 thé khéi tao mot lic nhiéu
bién trong vong lap:

for (n=0, i=100 ; nl=i ; n++, i--)

{

// cai gi ¢ ddy ciing duoc...
¥

Vong lap nay sé thuc hién 50 1an néu nhu n va i khong bi thay doi trong than vong lap:
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v Thitiglization

v Condition

[
for ([n=0, i=100|;|n'=i|;|[n++, i—-]}

Increase

5.4. Cac I1énh ré nhanh va Iénh nhay

5.4.1. Lénh break

Str dung break chiing ta co6 thé thoat khoi vong 1ap ngay ca khi diéu kién dé né két thuc
chua dugc thoa man. Lénh nay c6 thé duoc dung dé két thiic mot vong lap khong xac dinh
hay budc n6 phai két thuc giita chimg thay vi két thiic mét cach binh thuong. Vi du, chung
ta s& dimg viéc dém ngugc trudce khi nd két thuc:

// break loop example 10,9,8,7,6,5, 4, Bo qua!
#include <iostream.h>
int main ()
{.
int n;
for (n=10; n>0; n--) {
cout<<n<<"™ "
if (n==3)
{
cout << "Bo qua!";
break;
}
}
return O;
}

5.4.2. Lénh continue
Lénh continue 1am cho chwong trinh b6 qua phﬁp con lai cua vong 1ap va nhay sang lan
1ap tiép theo. Vi du chung ta s€ bd qua s6 5 trong phan dém nguoc:

I/ break loop example 10,9,8,7,6,4, 3, 2,1, ZERO!
#include <iostream.h>
int main ()
{
for (int n=10; n>0; n--) {
if (n==5) continue;
cout<<n<<™"™ "
}
cout << "ZERO!":
return O;

¥
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5.4.3. Lénh goto
Lénh nay cho phép nhay vo diéu kién téi bat ki diém nio trong chuong trinh. Néi chung
ta nén tranh dung no trong chuong trinh C++. Tuy nhién ching ta van xét mot vi du dung
1énh goto dé€ dém nguoc:

/Il goto loop example 10,9,8,7,6,5,4,3,2,1,

#include <iostream.h> ZERO!

int main ()

{
int n=10;
loop: ;
cout<<n<<" "
n--;
if (n>0) goto loop;
cout << "ZERO!":
return O;

5.4.4. Ham exit()
Muc dich ctia ham exit() 13 két thiic chuong trinh va tra vé mot ma xac dinh. Dang thirc
cua n6 nhu sau
void exit (int exit code);
exit code dugc dung boi mot s6 hé diéu hanh hodc c¢6 thé duoc dung bdi cac chuong
trinh goi. Theo quy udc, ma tra vé 0 c¢6 nghia 1a chuong trinh két thic binh thuong con cac
gia tri khac 0 c6 nghia 1a c6 19i.

5.6. Cac thuit toan lién qua dén cac cdu tric 1énh diéu khién

5.6.1. Cdc thudt todn sdp xép
Sép xép 1a qua trinh bd tri lai cac phan tr trong mot tap hop theo mot trinh tw nao do
nham muc dich gitp quan ly va tim kiém cac phan tir dé dang va nhanh chéng hon.
Céc phu:ong phap sap xép thong dung:
Phuong phap Doi chd truc tiép (Interchange sort)
- Phuong phap Nbi bot (Bubble sort)
- Phuong phap Chén truc tiép (Insertion sort)
- Phuong phap Chon tryc tiép (Selection sort)

a) Sdp xép chén (Insertion Sort)
Y tuéng: Insertion Sort 14y ¥ tudng tir viée choi bai, dua theo cach nguoi choi "chén"
thém mot quan bai méi vao bo bai di dugc sap xép trén tay.
Thuét toan: Tai busc k=1, 2, ..., n dua phan tir thir k trong mang da cho vao dung vi tri
trong day gdm k phan tir dau tién.
Két qua 1a sau bude thi k, s& co k phan tir dau tién duogc sip xép theo thir ty.

Thuat toan dung ham con Thuat todn khong dung ham con

void insertionSort(int a[], int array_size) // Begin insertionSort
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{
inti, j, last;
for (i=1; i < array_size; i++)
{
last = a[i];
i=i
while ((j > 0) && (aj-1] > last))

{
alj] = afj-1];
1=1-1
}
a[j] = last;
} // end for
} // end of isort

//Pa khai bao int a[ ], int array_size;
inti, j, last;
for (i=1; i <array_size; i++)
{
last = a[i];
=i
while ((j > 0) && (a[j-1] > last))

alj] = afj-1;
1=1-1
}
a[j] = last;
} // end for
/I The end of insertionSort

Vi du:

Insertion Sort Execution Example
(4] [ 3] l2][wo][a2][1]ls5][s6]
vl BN (2] o] 2] ] 0s] sl
wl1oll1zll1ll5llsl
(21 ][] EW (2] (] [51] [e]
(21 =] 2] [o] EEA [ 5 ] [&]

wIEH EEN EN ECH EEN EE (S

|1||z||s||4|UEI

1 =] ] ] =] e B

L1tz [s]lla][s5]Llse][10][12]

b) Scp xép lwa chon (Selection Sort)

Y tudng cua Selection sort 1a tim tirng phan tir cho moi vi tri cia mang hodn vi A' can

tim.
Thuat toan:

Tim phan tir nhé nhit dua vao vi tri 1

Tim phan tir nhé tiép theo dua vao vi tri 2
Tim phan tir nho tiép theo dua vao vi tri 3...

Thuét todn dung ham con

Thuét todn khong dung ham con

void Swap(int &a, int &b)
{

int temp = a;

//Begin SelectionSort
//Pa khai bao int a[ ], int n;
int i, j, min, temp;
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a=b; for (i=0;i<n-1; i++)
b = temp; {
H/------- the end of Swap()--------- min = i;
for (j =i+1;j<n; j++)
void SelectionSort(int a[], int n) if (a[j] <a[min]) min =j;
{ if(i '=min)// néu min # i thi d6i chd
int i, j, min, temp; { temp =a[i];
for (i=0;i<n-1; i++) a[i]= a[min];
{ a[min]=temp;
min =1i; }
for (j =i+1;j<n; j++) }
if (a[j] <a[min]) min =j; /[The end of SelectionSort
Swap(a[i], a[min]);
}
}
Vidu:
STEP 2. |7|5|4|zl_| = [2 ]| [s]a]7 |
ﬁmln element Sorted Array Unsorted Array
STEP 2. |_||AI;L_|7_| —r— |2| | |5|7|
STEP 3. [2]a | [s5] 7| |=:“_‘_::=-|2|4|5||7|
stepa. [2Ja]s ]| [7] == |2]a[5]7]

min element Sorted Array

C) Scp xép néi bot (Bubble Sort)

Y tudng: Bubble Sort, nhu cai tén cia no, la thuét toan déy phén tu 1on nhat xubng cubi
day, dong thoi nhiing phan tir c6 gia tri nho hon s€ dich chuyén dan vé dau day. Tya nhu su
noi bot vay, nhirng phan tir nhe hon s& n6i 1én trén va nguogc lai, nhitng phan tir 16n hon s&
chim xuong dudi.

Thuat toan: Duyét mang tir phan tir dau tién. Ta s& so sanh mdi phan tir voi phan tir lién
trudc nd, néu chiing dung sai vi tri, ta s& d6i chd chung cho nhau.

Thuat todn dung ham con Thuat todn khong dung ham con
void BubbleSort(int a[], int n) //Begin BubbleSort
{ //Pa khai bao int a[ ], int n;
inti, j; inti, j;
for (i=(n-1); 1>=0; i--) for (i = (n-1); 1>=0;i--)
{ {
for(j=1;j<=1;j++) for(j=1;j<=1;]j++)
{ {
if (a[j-1] > a[j]) if (a[j-1] > a[j])
Swap(a[j-1].a[j]); {temp = a[j-1];
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} afj-1]=a[j];
} a[j]=temp;
} }
}
}
/[The end of BubbleSort
Vidu:
P -
17 [4 1 |9 (2 | 4 |1 |7 2 |9 | [1 |4 |2 [7 [9 |
P P
(4 [7 J1 [9 [2 | [1 [a |7 [2 |9 | [1 [4 [2 [7 [9 |
P
(4 J1 [7 9 2 ] [1 Ja J7 T2 9 | [1 [2 [a [7 [9 |
-
(4 1 [7 [9 [2 ] 1[4 [2 [7 |9 |
4 1 [7 |2 |9 |
r
i=4 i=3 i=2

d) Ddi ché truc tiép (Interchange Sort)

Khai niém nghich thé: Xét mot mang céac s6 a[0], a[1], ... a[n-1]. Néu co i<j va a[i] >
a[j], thi ta goi do la mot nghich thé.

Mang chua sap xép s& co nghich thé. Nguoc lai, mang co6 thir tu s& khong chira nghich
thé.

a[0] <= a[l] <=... <=[n -1]

Nhan xét:

Dé sip xép mot ddy sd, ta co thé xét cac nghich thé c6 trong diy va lam triét tiéu dan
chung di.

Thuat toan: Xuét phat tur dau ddy, tim tat ca nghich thé chira phan tir nay, triét tiéu chung
bang cach doi chd phan tr nay v6i phan tir twong Gng trong cip nghich thé. Lap lai xt 1y
trén voi cic phan tir tiép theo trong diy.

Thuat toan dung ham con Thuat todn khong dung ham con
void InterchangeSort(int a[], int n) //Bat dau InterchangeSort
{ //v6i int a[], int n ; da khai bao va co dir ligu.
for (inti=0;i<n-1;i++) int temp ;
for(intj=i+1;j<n;j++) for (inti=0;i<n-1;i++)
if(afi] > a[j]) //néu dting thi doi chd for (intj=i+1;j<n;j++)
Swap(a[i], a[j]); if(a[i] > a[j]) //néu dung thi d6i chd
b { temp =a[i];
a[i]= a[j];
a[j]=temp;
¥
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| //Két thic InterchangeSort

Vi du:

Step 1

Step 2

Step 3
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24 45 23 13 43 -1
24 | 45 | 23 | 13 | a3 | -1
24 | a5 [ 723 | 13 | 43 | -1
23 | 45 | 24 |13 | a3 | -1
13 | 45 | 24 | 23 | 43 | 1
13 | a5 | 24 | 23 | a3 |1
1 | 45 | 24 | 23 | 43 | 13
\"Z R\
1 | a5 | 24 | 23 | 43 | 13
1 | 24 | a5 | 723 | 43 | 13
1 | 23 | 45 | 24 | 43 | 13
1 | 23 | 45 | 24 | 43 | 13
1 | 13 | 45 | 24 | 43 | 23
1 | 13 | 45 | 24 | a3 | 23
1 | 13 | 24 | 45 | 43 | 23
1 | 13 | 24 | 45 | a3 |23
1 | 13 | 23 | 45 | 43 | 24




Step 4| -1 13 23 45 43 24
-1 13 23 43 45 24
-1 13 23 24 45 43

Step 5| -1 13 23 24 45 43
=1 13 23 24 43 45

5.6.2. Thugt todn sinh ké tiép
Ap dung thuat toan nay dé liét ké cac tap con ctia mot tdp gdm n phan ti.
« M3 hoa tap bién: Tap bién gém n bién ky tu theo thir tu cac phan tir > mang n ky tu.
«  Mién tri cia mdi bién {0, ‘1’}. ‘0’ md ta cho tinh hubng phan tir nay khong co
trong tap con, ‘1°: mo ta cho tinh hudng phan tir ndy c6 mat trong tap con.
« V&itap cha la 4 (n=4) phan tit X={ a, b, ¢, d }, c6 thé dung mang “0111” mb ta cho
tap con {b,c,d}.
=> MGdi tap con dugc biéu dién 1a mot chudi (xau) nhi phan.
« Trang thai khoi tao: “0000” mang ¥ nghia tap trong.
* Trang thai két thuc: “1111” mang ¥ nghia 1 tip cha.
Véi tap cha gdbm 4 phan ttr, c6 24 tip con véi cac biéu dién:

vars _p(b) vars _ p(b)
0000 O 1000 8
0001 1 1001 9
0010 2 1010 10
0011 3 1011 11
0100 4 1100 12
0101 5 1101 13
0110 6 1110 14
0111 7 1111 15

Vi thi tu tir dién, tap con sau 16n hon tap con trude 1 don vi theo cach tinh chudi nhi
phan.

0000 0001 Goi i : vi tri bit 0 dau tién tir bén phai.
Cho cac bit 1 bén phai vi tri i thanh 0
0001 0010 Cho bit i mang tri 1
0011 0100 i=n-1; . .
while (i>=0 && vars[i]=="1") vars[i--] = ‘0’
0111 1000 varsf] =1+
Ma Iénh:

#include <stdio.h>
#include <conio.h>
#include <string.h>
#define TRUE 1
#define FALSE 0

<+ C:\TCARunC\TAPCON.EXE

<
CHUONG TRINH LIET KE CAC TAP CON
hap so phan tu cua tap =4

ap hop cha {a,b,c,.d>




#define lim 20
void Output(char vars[], int n,int count) //Xuit KQ
{ int d=0,sum=0;
printf("\nChuoi thu %3d: ",count);
for(int i=0; i<n; i++) putchar(vars[i]);
printf("\  => Tap con thu %3d: {",count);
for(i=0; i<n; i++) if(vars[i]=="1") sum++;
for(i=0; i<n; i++)
{ if(vars[i]=="1")
{ printf("%c",97+i); //97 1a a trong ma ASCII
d++;
if (d>0 && d<sum) printf(",");
}

}
printf("}");
}

T T
void main()
{intn;
printf("\n\t\tCHUONG TRINH LIET KE CAC TAP CON");
printf("\n\nNhap so phan tu cua tap :");
scanf("%d",&n);
printf("\nTap hop cha {");
for(int i=0; i<n; i++) //In tap hgp cha
{ printf("%c",97+i); /97 1a a trong ma ASCII
if (i<(n-1)) printf(",");

}
printf("}\n\n");
1
char vars[lim];
/[---Generate(vars,n);---------
int Stop=FALSE;
for(int i=0; i<n; i++) vars[i]="0"; //InitConfigure(vars,n);
int count=1;
Output(vars,n,count);// Xut két qua
while(IStop)

i=n-1; //Begin of NextConfigure(vars,n);
while(i>=0 && vars[i]=="1") vars[i--]='0"; //Cho cac bit 1 ben phai ve 0.
vars[i]="1"; //IThe end of NextConfigure(vars,n)
count++;
Output(vars,n,count); // Xuit két qua
for(i=0; i<n; i++) /Kiém tra xem d4 1a cAu hinh cudi chwa
{ if(vars[i]=='0") Stop= FALSE;
else Stop= TRUE;
}

/[----The end of Generate(vars,n)-------
getch();
YT T T T T

5.5. Bai tap
Bai 5.1. Viét chuong trinh tinh cac bai toan sau:
a) Tinh n!
b) Tinh a" v6i moi s6 thuc a va sb ty nhién n.
¢) Tinh tong n s ty nhién.
d) Nhap 2 s6 va nhap 1 phép tinh tir ban phim. Tinh két qua? (Goi y: dung switch — case)
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Bai 5.2. Nhap sb liéu cong sudt cia 1 nha may phat dién trong 24 gid (mdi gio mot sb
lidu tong cong suat da phat). Sau d6 tim gio co cong suat phat thap nhat, xuat kém gia tri
cong suat? Tim gid co cong sut phat 16n nhat, xuat kém gia tri cong suat?

Bai 5.3. Viét chuong trinh giai hé phuong trinh sd thuc n an.

a, X, +a,X, +...+a,, X, =b,
Ay Xy +8pX, +...+8,,X, =D,

a, X, +a,,X, +..+a,X,=b,

Biét cac hé s6 duoc nhép tir ban phim.

Bai 5.4. Viét chuong trinh giai mach dién sau:

Biét: R, Ei (v6i i=1,6), J nhap tir ban phim.

Yéu cau: 1. Tim Ii (v6i i=1,7)?
2. Chi cho phép nhap R > 0?
3. Tinh cbng suét cac ngudn dién?
4. Sap xép thtr ty cac ngudn theo mirc do ting dan cong suat?

Bai 5.5. Viét chuong trinh giai giai mach dién sau:

R1

E1

Biét: R, Ei (v6i i=1,7), J nhap tir ban phim.
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Yéu cau: 1. Tim Ii (v6i i=1,7)?
2. C6 thé giai nhiéu 1an cho cac thong sb khac nhau, chi thoat théng qua 1énh
“thoat”?

Bai 5.6. Viét chuwong trinh giai hé phuong trinh sb phirc n an.

(@ +J05)-(X, + Y1) + @y, +Jby,).(X; +Jy,) +.+ (@, + by, )-(X, +]Y,) =¢, +]d,
(azl + jbzl)-(xl + Jyl) +(a22 + jbzz)-(xz + jy2)+---+ (a2n + jbzn)'(xn + Jyn) =C, + ]dz

(anl + jbnl)'(xl + jy1)+(an2 + jbnz)-(xz + JyZ) +"'+(ann + jbnn)'(xn + Jyn) = Cn + Jdn

Cac thong s6 [ajj +j bij ], [Ci +j di] (i, j € N\{0}) nhap tir ban phim.

Bai 5.7. Viét chuong trinh giai cac mach dién sau. Biét cac thong s6 ctia duoc nhap tir
ban phim.

Zl ZZ Z3

toe 1Tk (V) B

a) .

Ei= ERZfﬁi’Zi:KRAH-jXB? i =
! oy L g

(1)e L3E b Rjy| Cor

Bai 5.8. Viét chuong trinh giai cac mach dién sau dé tinh cong suét ciia cac ngudn ap.
Cac thong so Ei, Ri nhép tir ban phim.
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b)

c)

Bai 5.9. Viét chuong trinh liét ké cac truong hop c6 thé xay ra hong hoc cac thiét bi trong
mot tram dién. Biét sb luong thiét bi va tén tung thiét bi dugc nhap tir ban phim.
Yéu cau:
1. Liét ké dugc cac trudng hop kém theo danh sach tén thiét bi;
2. Trinh bay rd rang, dé giao tiép.
Bai 5.10. Viét chuong trinh xép lich tryc cia nha may dién gdm n nhom nhan vién vao 3 ca

van hanh. Biét n duoc nhap ttr ban phim?
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PHAN 2. CAC BAI THU'C HANH
(Xem quyén tai lidu thue hanh Tin hoc co s6)

Bai 1. Lap trinh co ban

+ Van dung kién thtrc da hoc dé viét mot chuong trinh co ban;

+ Hoan thién k¥ ning to chirc mdt chuong trinh C++, k¥ ning khai bao bién, k¥ ning to
chtrc dir li€u va k¥ nang thao tac véi dir licu.

Bai 2. Lap trinh ing dung cic 1¢nh nhap xuat

+ Ap dung thanh thao céu tric chuong trinh.

+ Ap dung tbt viéc khai bao bién, hang.

+ Hoan thién k¥ ning sir dung cac 1énh nhap xuat dé ap dung cho cac bai toan k¥ thuét trong
linh vyc nganh hoc.

Bai 3. Lap trinh &ng dung ciu tric if - else

+ Ap dung thanh thao cAu trac chuong trinh, khai bao bién, hﬁng va cac 1énh nhap XUAt.

+ Hoan thién k¥ nang sir dung cau tric if — else dé ap dung cho cac bai toan k¥ thuat trong
linh vuc nganh hoc.

Bai 4. Lap trinh trng dung céu tric switch — case

+ Ap dung thanh thao cdu triic chuong trinh, khai bao bién, hiang va cac 1énh nhap xuat.

+ Hoan thién k¥ ning st dung ciu tric switch — case dé ap dung cho cac bai toan k¥ thuat
trong linh vyc nganh hoc.

Bai 5. Lap trinh &ng dung ciu tric for

+ Ap dung thanh thao cAu trac chuong trinh, khai bao bién, hing va cac 1énh nhap XUuAt.

+ Hoan thién k¥ ning st dung ciu tric for dé ap dung cho cac bai toan k¥ thuat trong linh
vuc nganh hoc.

Bai 6. Lap trinh &ng dung ciu tric while

+ Ap dung thanh thao cAu trac chuong trinh, khai bao bién, hing va cac 1énh nhap XUAt.

+ Hoan thién k¥ ning str dung cu tric while dé 4p dung cho cac bai toan k¥ thuat trong linh
vuc nganh hoc.

Bai 7. Lap trinh tng dung cau triic do - while

+ Ap dung thanh thao cdu triic chuong trinh, khai bao bién, hiang va cac 1énh nhap xuat.

+ Hoan thién k¥ ning st dung ciu trac do - while dé ap dung cho cac bai toan k¥ thuat trong
linh vyc nganh hoc.

Bai 8. Lap trinh &rng dung cac 1énh ré nhanh va Iénh nhay
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+ Ap dung thanh thao cu triic chuong trinh, khai bao bién, hing va cac 1énh nhap xuat.

+ Hoan thién k¥ ning sir dung cac 1énh r& nhanh va 1énh nhay dé ap dung cho cic bai toan
ky thuat trong linh vuc nganh hoc.

Bai 9. Lap trinh &rng dung co ban

+ Ap dung thanh thao cAu trac chuong trinh, khai bao bién, héng va cac 1énh nhap XUAt.

+ Hoan thién k¥ nang chon lwa va sir dung phu hop cac cdu trac 1énh if — else, switch — case,
for, while, do — while, cac 1énh r& nhanh va 1énh nhay dé ap dung cho céac bai toan k¥ thuét
trong linh vuc nganh hoc.

Bai 10. Lap trinh @&ng dung tong hop

+ Ap dung thanh thao cu triic chuong trinh, khai bao bién, hing va cac 1énh nhap xuat.

+ Ap dung thanh thao cac cdu truc 1énh if — else, switch — case, for, while, do — while, céac
1énh r& nhanh va I¢nh nhay.

+ Hoan thién cac k¥ nang lap trinh co ban dé giai quyét duoc cac bai toan k¥ thuat trong linh

vuc nganh hoc.
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Phu luc 1. Ma ASCI|

Ki tw ASCII in duogc | 1000101 || 69 | E |
He 2 ] D5 hoa | 1000110 || 70 I F |
Nniphan) | € e | e [tooott T 71 6 ]
= ——— | 1001000 || 72 | H |
Khoang trong

010 0000 32 () | 1001001 || 73 I [ |
[ omooo01 || 33 | ! | | ot | 74 | J |
0100020 | 2 || | | 1001011 || 75 | K |
o000 | 3 ” Z | | 1001100 || 76 | L |
0100100 || T || s | | 1001101 || 77 | M |
ot00101 || T, || m | | 1001110 || 78 I N |
ot00110 || M || 2 | | 1001111 || 79 | 0 |
o011 | 39 || : | [ 1010000 || 80 | P |
[ow01000 || 40 | ( | | to10001 || & | Q |
ow01001 | 1 || ) | | 1010010 || 82 | R |
[ow01010 || 42 | * | [ loio011 || 88 | S |
[ o101 || 43 | n | [lotowo I 84 | T |
[ o000 || 4 | | [ lot001 | 8 | u |
001101 | 7 || | | 1010110 || 86 | Vv |
0101120 || S || . | | 1010111 || 87 | W |
o111t || 2 || ; | | 1011000 || 88 | X |
010000 | 28 || 5 | [ 1011001 || 89 | Y |
o1zo001 || 29 || N | | 1011010 || 90 | z |
[o1toot0 || 50 | 2 [ IECTETTT A T [ |
oizoos || o1 || 3 | | 1011100 || 92 | \ |
[omiowo || 5 | 2 | [ to11101 || 93 | ] |
[ oizoto1 | 53 [ 5 | | 1011110 | 4 | " |
o e T T

| 0110111 | 55 | 7 |
o1z 1000 || o5 || S | | 1100001 || 97 | a |
o1z 1001 | = || 5 | | 1100010 || 98 | b |
o1z 1010 || . || : | | 1100011 || 99 | c |
oz to11 || o || ; | | 1100100 || 100 || d |
0111100 | 50 || ~ | [ 1100101 | 101 || e |
[otL 101 | oL || = | | 1100110 || 102 || f |
(om0 || 62 | > | [ oo || 108 | g |
o 1iis || 3 || > | | 1101000 || 104 | h |
[ 1000000 | o || o | | 1101001 || 105 || i |
[ 1000001 | 65 | A | | 1101010 || 106 || j |
1000010 | o || = | | 1101011 || 107 || k |
1000011 | v || < | | 1101100 || 108 | | |
1000100 | o3 || 5 | | 1101101 || 109 || m |
[ 1101110 || 110 | n |
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Phu luc 2. TIEN XU LY VA THU
VIEN TRONG C/C++

. Preprocessor

#
#define
#elif
#else
#endif
#error
#if
#ifdef
#ifndef
#include
#line
#pragma
#undef

Pound sign (#)

The # (pound sign) indicates a preprocessor directive when it occurs
as the first non-whitespace character on a line.

It signifies a compiler action, not necessarily associated with code
generation.

# and ## (double pound signs) are also used as operators to perform
token replacement and merging during the preprocessor scanning phase.

#include (directive)

Treats text in the file specified by filename as if it appeared in the
current file.

Syntax:
#include “filename"
#include <filename>
#include "filename" searches the source path first, then the include
path.
#include <filename> does not search the source directory.
Examples:
#include <stdio.h>
#include "main.h"

#define (directive)

Defines a macro
Syntax: #define <id1>[ (<id2>, ... )] <token string>
The #define directive defines a macro.

Macros provide a mechanism for token replacement with or without
a set of formal, function-line parameters.

All subsequent instances of the identifier <id1> in the source text
will be replaced by the text defined by <token string>.

If <id1> is followed IMMEDIATELY by a "(", the identifiers
following the "(" (<id2>, etc.) are treated like parameters to a function
instead of as part of <token string>.

All instances of <id2> in <token string> will be replaced with the
actual text defined for <id2> when <id1> is referenced in the source.

| 1101111 || 111 I 0 | | 1111000 || 120 | X |
| 1110000 || 112 | p | | 1111001 || 121 | y |
| 1110001 | 113 I q | | 1111010 || 122 I z |
| 1110010 || 114 | r | | 1111011 || 123 | { |
| 1110011 | 115 I s | | 1111100 || 124 I | |
| 1110100 | 116 | t | | 1111101 || 125 | } |
| 1110101 || 117 | u | | 1111110 || 126 | ~ |
| 1110110 | 118 | v |

| 1110111 || 119 | w |

To continue the definitions on another line, end the current line with

Example:
#define MAXINT 32767
#define ctrl(x) ((x) \ - 64)
/* continued from preceding line */
It is legal but ill-advised to use Turbo C++ keywords as macro
identifiers.
For example,
#define int long
is legal, but possibly catastrophic.
You can't use any of these global identifiers immediately after a
#define or
#undef directive:

DATE_ _ FILE__

] __LINE__
_STDC__ _TIME__

#undef (directive)

Undefines a symbol
Syntax: #undef <identifier>
Undefines a symbol specified by <identifier> which was previously
defined with a #define directive.
Example:
#undef DEBUG

#if, #ifdef, #ifndef, #else,
#elif, #endif (directives)

Conditional compilation directives
Syntax:
#if <constant-expression>
#else
#endif
#if <constant-expression>
#elif <constant-expression>
#endif
The compiler only compiles the lines that follow the #if directive
when <constant expression> evaluates to non-zero.
Otherwise, the compiler skips the lines that follow until it encounters
the matching #else or #endif.
If the expression evaluates to false and there is a matching #else, the
lines between the #else and the #endif are compiled.
#if directives can be nested, but matching #else and #endif directives
must be in the same file as the #if.
#if ... #elif ... #endif

#elif is like #else except the else block is only compiled if the
expression after #elif is non-zero.
Alternate forms (#ifdef and #ifndef)

The alternate form
#ifdef <identifier>
evaluates to 1 if the symbol specified by <identifier> has been
previously defined with a #define directive.
The alternate form
#ifndef <identifier>
evaluates to 1 if the symbol specified by <identifier> has not been
defined.
Example 1:
#if defined(NEARPOINTERS)
space = farcoreleft();

88



#elif defined(FARPOINTERS)
space = coreleft();
#else
#error Unsupported memory model
#endif
Example 2:
#ifdef DEBUG
printf("Total space %d\n", space);
#endif
Example 3:
#ifndef Quiet
PrintDiagnostics();
#endif

#error (directive)

Issues error message
Syntax: #error <message>

Functions
assert

BCD.H
Declares the C++ class bcd, plus the overloaded operators for class
bed and for bed math functions.

If this line of code is compiled by the compiler, a fatal error message 4.3. BIOS.H

will be issued for this line and include the text defined by <message>.
Example:
#if !defined(MODEL)
#error Building model not defined
#endif

#line (directive)

Causes the compiler to think that the line number of the next source

Functions

abs acos asin atan cos cosh exp log logl0
pow powlO real sin sinh sgrt tan tanh
Overloaded operators

1= += +

= - *=

* == <

<= > >=

=
Functions
_bios_disk _bios_equip  _bios_keybrd  _bios_memsize
_bios_printer _bios_serialcom _bios_timeofday bioscom
biosdisk biosequip bioskey biosmemory
biosprint biostime

4.4, COMPLEX.H
Declares the C++ complex math functions.
All function names, member names, and operators have been

line is given by <constant>, and the current input file is given by borrowed from AT&T

<identifier>.
Syntax: #line <constant> [ <identifier> ]
If <identifier> is missing, the current file name remains unchanged.
Example:
#line 55 main.cpp

#pragma (directive)

Implementation-specific directives
Syntax: #pragma <directive name>
With #pragma, Turbo C++ can define whatever directives it desires
without interfering with other compilers that support #pragma.

If the compiler doesn't recognize <directive name>, it ignores the
#pragma directive without an error or warning message.

Turbo C++ supports the following #pragma directives:
#pragma argsused #pragmaexit  #pragma hdrfile
#pragma hdrstop  #pragma inline  #pragma option

#pragma saveregs #pragma startup #pragma warn

2. Header Files

ALLOC.H ASSERT.H BCD.H BIOS.H
COMPLEX.H CONIO.H CTYPE.H DIR.H
DIRENT.H DOS.H ERRNO.H FCNTL.H
FLOAT.H FSTREAM.H GENERIC.H GRAPHICS.H
10.H IOMANIP.H IOSTREAM.H LIMITS.H
LOCALE.H MALLOC.H MATH.H MEM.H
PROCESS.H SETJMP.H SHARE.H SIGNAL.H
STDARG.H STDDEF.H STDIO.H STDIOSTR.H
STDLIB.H STREAM.H STRING.H STRSTREA.H
SYS\STAT.H SYS\TIMEB.H SYS\TYPES.H TIME.H
VALUES.H

4.1. ALLOC.H
Functions
brk calloc coreleft farcalloc
farcoreleft farfree farheapcheck  farheapcheckfree
farheapchecknode farheapfillfree farheapwalk farmalloc
farrealloc free heapcheck heapcheckfree
heapchecknode  heapfillfree  heapwalk malloc
realloc sbrk

4.2. ASSERT.H

Includes STDIO.H STDLIB.H

C++, except for the addition of acos, asin, atan, log10, tan, and tanh.

Includes IOSTREAM.H MATH.H
Functions
abs acos arg asin atan conj cos cosh exp
imag log logl0 norm polar pow powl0O real sin
sinh sgrt tan tanh
Overloaded operators
+ += - -=
* *—= / /:
== 1= << >>

4.5. CONIO.H
Functions
cgets clreol clrscr cprintf
cputs cscanf delline getch
getche getpass gettext gettextinfo
gotoxy highvideo insline inp
inport inportb inpw kbhit
lowvideo movetext normvideo outp
outport outportb outpw putch
puttext _setcursortype textattr textbackground
textcolor textmode ungetch wherex
wherey window

4.6. CTYPE.H
Functions
_ftolower _ftoupper isalnum isalpha isascii iscntrl
isdigit isgraph islower isprint ispunct isspace
isupper isxdigit toascii tolower toupper

4.7. DIR.H
Functions
chdir findfirst findnext fnmerge  fnsplit
getcurdir getcwd  getdisk  mkdir mktemp
rmdir searchpath setdisk

4.8. DIRENT.H
Functions
closedir opendir readdir rewinddir

4.9. DOS.H
Functions
absread abswrite allocmem bdos
bdosptr _chain_intr country ctrlbrk
delay disable _dos_allocmem  _dos_close
_dos_creat _dos_creatnew  dosexterr _dos_findfirst

_dos_findnext
_dos_getdiskfree
_dos_getdrive

_dos_freemem _dos_getdate

_dos_getfileattr _dos_getftime _dos_gettime
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_dos_getvect  _dos_keep _dos_open _dos_read

_dos_setblock _dos_setdate ~ _dos_setdrive  _dos_setfileattr

_dos_setftime  _dos_settime  _dos_setvect  dostounix

_dos_write _emit_ enable FP_OFF

FP_SEG freemem geninterrupt  getcbrk

getdate getdfree _getdrive getdta

getfat getfatd getftime getpsp

gettime getvect getverify _harderr

harderr _hardresume hardresume _hardretn

hardretn inp inport inportb

int86 int86x intdos intdosx

intr keep MK_FP nosound

outp outport outportb _OvrinitEms

_OvrlnitExt parsfnm peek peekb

poke pokeb randbrd randbwr

segread setblock setcbrk setdate

setdta settime setvect setverify

sleep sound unixtodos unlink
4.10. ERRNO.H

No function

FCNTL.H

Defines "open flags" for open and similar library functions.
_fmode O_APPEND  O_BINARY O_CHANGED
O_CREAT O_DENYALL O_DENYNONE O_DENYREAD
O_DENYWRITE O_DEVICE  O_EXCL O_NOINHERIT
O_RDONLY O_RDWR O_TEXT O_TRUNC
O_WRONLY
4.11. FLOAT.H

Functions

_clear87 _fpreset _control87 _status87

FSTREAM.H

Declares the C++ stream classes that support file input and output.
Replaces the older, now outdated STDIOSTR.H.

setlinestyle setpalette setrgbpalette
settextjustify settextstyle setusercharsize
setviewport setvisualpage setwritemode
textheight textwidth

4.13.10.H
Includes STDARG.H
Functions
access  chmod _chmod  chsize  close
_close  creat _creat  creatnew creattemp
dup dup2 eof filelength getftime
ioctl isatty  lock locking  Iseek
mktemp  open _open read _read
remove  rename  setftime setmode  sopen
tell umask unlink  unlock  write
_write

4.14. IOMANIP.H

Declares the C++ streams 1/0O manipulators and contains macros for
creating paramaterized manipulators.

Includes GENERIC.H IOSTREAM.H
Classes

I1APP I0APP OAPP SAPP
IMANIP  IOMANIP OMANIP SMANIP

Overloaded operators
<< >>

4.15. IOSTREAM.H
Declares the C++ version 2.0 basic streams.
Replaces the older STREAM.H header file, which supports C++
version 1.2 streams.
Classes
To get more Help on the classes in the IOSTREAM.H header file
(and their attendant member functions and data members), choose one of
these Help links:
ios iostream iostream_withassign
istream istream_withassign  ostream
ostream_withassign  streambuf

4.16. LIMITS.H
No function

Declares functions that provide information specific to languages

Functions

localeconv  setlocale

4.18. MALLOC.H
Includes ALLOC.H

Includes IOSTREAM.H
Classes
To get more Help on the classes in the FSTREAM.H header file (and 4.17. LOCALE.H
their
attendant member functions and data members), choose one of these and countries.
Help
links:
filebuf fstream fstreambase ifstream  ofstream
4.12. GENERIC.H
Contains macros for generic class declarations.
GRAPHICS.H
Functions
arc bar bar3d
circle cleardevice clearviewport
closegraph detectgraph drawpoly
ellipse fillellipse fillpoly
floodfill getarccoords getaspectratio
getbkcolor getcolor getdefaultpalette
getdrivername getfillpattern getfillsettings
getgraphmode getimage getlinesettings
getmaxcolor getmaxmode getmaxx
getmaxy getmodename getmoderange
getpalette getpalettesize getpixel
gettextsettings getviewsettings getx
gety graphdefaults grapherrormsg
_graphfreemem _graphgetmem graphresult
imagesize initgraph installuserdriver
installuserfont line linerel
lineto moverel moveto
outtext outtextxy pieslice
putimage putpixel rectangle
registerbgidriver  registerfarbgidriver registerbgifont
registerfarbgifont  restorecrtmode sector
setactivepage setallpalette setaspectratio
setbkcolor setcolor setfillpattern
setfillstyle setgraphbufsize setgraphmode

Functions
stackavail

4.19. MATH.H
Functions
abs acos, acosl asin, asinl
atan, atanl atan2, atan2l atof, _atold
cabs, cabsl ceil, ceill cos, cosl
cosh, coshl exp, expl fabs, fabsl
floor, floorl fmod, fmodl frexp, frexpl
hypot, hypotl labs Idexp, Idexpl
log, logl log10, log101 matherr, _matherrl
modf, modfl poly, polyl pow, powl
powl10, powl0l sin,  sinl sinh,  sinhl
sgrt, sqrtl tan, tanl tanh, tanhl

4.20. MEM.H
Functions
_fmemccpy _fmemchr _fmemcmp _fmemcpy _fmemicmp
_fmemmove _fmemset _fmovmem _fsetmem memccpy
memchr  memcmp memcpy  memicmp memmove
memset  movedata movmem setmem

4.21. PROCESS.H
Functions
abort  _cexit _c_exit execl execle execlp
execlpe execv  execve  execvp  execvpe  exit
_exit  getpid spawnl  spawnle spawnlp spawnlpe
spawnv ~ spawnve spawnvp  spawnvpe system
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4.22. SETIMP.H
Functions
longjmp setjmp

4.23. SHARE.H
No function

4.24. SIGNAL.H
Functions
raise  signal

4.25. STDARG.H
Macros
va_arg

va_end va_start

4.26. STDDEF.H

No function

4.27. STDIO.H
Functions
clearerr fclose fcloseall fdopen  feof ferror
fflush  fgetc  fgetchar fgetpos fgets  fileno
flushall fopen  fprintf  fputc  fputchar fputs
fread  freopen fscanf fseek  fsetpos ftell
fwrite  getc getchar  gets getw perror
printf  putc putchar  puts putw remove
rename rewind rmtmp  scanf  setbuf  setvbuf
sprintf  sscanf  strerror _strerror tempnam tmpfile
tmpnam  ungetc  unlink  vfprintf vfscanf  vprintf
vscanf  vsprintf vsscanf

4.28. STDIOSTR.H

Declares the C++ (version 2.0) stream classes for use with stdio
FILE structures. This file has been included for upward compatibility; use
the standard classes and functions in FSTREAM.H instead.

4.29. STDLIB.H
Functions
abort abs atexit atof atoi
atol bsearch calloc div ecvt
exit _exit fovt free _fullpath
gevt getenv itoa labs Idiv
Ifind _lIrotl _lIrotr Isearch Itoa
_makepath  malloc max mblen mbtowc
mbstowcs  min putenv gsort rand
random randomize  realloc _rotl _rotr
_searchenv  _splitpath  srand strtod strtol
_strtold  strtoul swab system time
ultoa wctomb westombs

4.30. STREAM.H

Declares the C++ (version 1.2) stream classes for use with stdio
FILE structures. Provided for compatibility with C++ version 1.2.

If you plan to convert to C++ version 2.0, use IOSTREAM.H and
read the "Using C++ Streams" chapter in the Programmer's Guide.

Includes STDIO.H

4.31. STRING.H

Functions

_fmemccpy _fmemchr _fmemcmp _fmemcpy _fmemicmp
_fmemset _fstrcat _fstrchr _fstrcmp _fstrcpy
_fstrespn  _fstrdup _fstricmp _fstrlen _fstriwr
_fstrncat _fstrncmp  _fstrnicmp  _fstrncpy  _fstrnset
_fstrpbrk  _fstrrchr _fstrrev  _fstrset _fstrspn

_fstrstr _fstrtok _fstrupr  memccpy  memchr
memcmp  memcpy ~ memicmp  memmove  memset
movedata movmem  setmem  stpcpy  strcat
strchr ~ strcmp  strcmpi  strcpy  strcspn

strdup  _strerror strerror stricmp  strlen

strlwr  strncat  strncmp  strncmpi  strncpy
strnicmp  strnset  strpbrk  strrchr  strrev

strset  strspn  strstr  strtok  strxfrm

strupr

4.32. STRSTREA.H
Declares the C++ (version 2.0) stream classes for use with byte
arrays in memory.

Includes I0STREAM.H
Classes
To get more Help on the classes in the STRSTREA.H header file
(and their attendant member functions and data members), choose one of
these Help links:
istrstream

strstreambuf

ostrstream strstream strstreambase

4.33. SYS\STAT.H
Functions
fstat stat

4.34. SYS\TIMEB.H
Functions
ftime

4.35. SYS\TYPES.H
No function

4.36. TIME.H
Functions
asctime
mktime
tzset

ctime
stritime

clock
stime

localtime
_strtime  time

difftime gmtime
_strdate

4.37. VALUES.H
Defines UNIX compatible constants for limits to float and double
values.

BITSPERBYTE DMAXEXP DMAXPOWTWO DMINEXP
DSIGNIF FMAXEXP FMAXPOWTWO FMINEXP
FSIGNIF _FEXPLEN HIBITI HIBITL

HIBITS _LENBASE MAXDOUBLE = MAXFLOAT
MAXINT MAXLONG  MAXSHORT MINDOUBLE
MINFLOAT
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