Chuong 2. Biéu thirc

2.1.

Bang 2.1

Chuong nay gidi thiéu cic toan tir xy dung sin cho viéc soan thio cic bicu
thirc. Mot bicu thirc 1a bat ky su tinh todn nao ma cho ra mot gia tri.

Khi thao luan vé cac biéu thirc, chung ta thudong st dung thuat ngit wée
lwong. Vi duy, chiing ta néi rang mot biéu thirc udc luong mot gia tri nao do.
Thudng thi gia tri sau cung chi 1a 1y do cho viéc wéc luong biéu thic. Tuy
nhién, trong mot vai truong hop, biéu thirc ciing ¢6 thé cho cac két qua phu.
Cac két qua nay 1a su thay ddi lau dai trong trang thai ctia chuong trinh.
Trong truong hop nay, cac biéu thirc C++ thi khac véi cac biéu thire toan hoc.

C++ cung cép céc toan tir cho viéc soan thdo céc biéu thic toan hoc,
quan h¢, luan ly, trén bit, va diéu kién. No cling cung cép cac toan tir cho ra
cac két qua phu hitu dung nhur 13 gan, ting, va giam. Ching ta s& xem xét lan
luot ting loai toan tir. Chung ta cling s€ thdo luan vé céc ludt vu tién ma anh
huong dén thir tw udc lugng cua cac toan tir trong mot biéu thirc co nhidu
toan tur.

Toan tir toan hoc

C++ cung cép 5 toan tir toan hoc co ban. Ching dugc tong két trong Bang
2.1.

Cac toan tir toan hoc.

Toan tir Tén Vidu
+ Cong 12+49 //cho 169
- Tru 398-4 //cho-0.02
* Nhén 2*34 //cho6.8
/ Chia 9/20 //cho4d5
% Lay phan du 13%3 //cho 1

Ngoai trir toan tir 1ay phan du (%) thi tat ca cac toan tir toan hoc ¢o thé
chip nhan _pha tron cac toan hang s6 nguyén va toan hang sO thuec. Thong
thuong, néu ca hai toan hang 13 sb nguyén sau do két qua s& la mot sb
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nguyén. Tuy nhién, mot hodc ca hai toan hang 1a s thuc thi sau d6 két qua s&
la mot so thuc (real hay double).

Khi ca hai toan hang ctia toan tir chia 1 s nguyén thi sau d6 phép chia
duoc thyuc hién nhu 13 mot phép chia sé nguyén va khong phai 1a phép chia
thong thuong ma chung ta sir dung. Phép chia s6 nguyén ludn cho két qua
nguyén (c6 nghia 1a luén duoc lam tron). Vi du:

9/2 // duge 4, khong phéi 12 4.5!
9/2 // duge -5, khong phai la 4!

Cac phép chia s6 nguyén khong xac dinh thuong 1a cac 16i lap trinh
chung. Bé thu dugc mot phép chia so thuc khi cé hai toan hang la s6 nguyén,
ban can ép mot trong hai s0 nguyén vé so thuc:

nt cost=100;
nt volume = 80;
double  unitPrice = cost/ (double) volume; // duge 1.25

_ Toan tur 1y phan du (%) yéu cau cé hai toan hang 13 s6 nguyén. No tra Vé}
phan du con lai cta phep chia. Vi du 13%3 dugc tinh toan bang cach chia s6
nguyén 13 di 3 d€ dugc 4 vaphan du la 1; vi the két qua la 1.

C6 thé c6 truong hop mot két qua ciia mot phép toan toan hoc qua 16n dé
Iuru trit trong mot bién nao dé. Truong hop nay duoc goi 1a tran. Hau qua cia
tran 1a phy thudc vao may vi thé no khong dugc dinh nghia. Vi du:
unsigned char k=10 *92; //tran: 920> 255

Chia mot s cho 0 1a hoan toan khong ding luat. Két qua cua phép chia
nay la mdt 161 run-time goi la 101 division-by-zero thuong lam cho chuong
trinh két thuc.

2.2. Toan tir quan hé

Bang 2.2

C++ cung cip 6 toan tir quan hé dé so sanh cac sb. Cac toan tir nay dugc tong
ket trong Bang 2.2. Céc toan tir quan hé wdc luong veé 1 (thay cho két qua
dang) hoac 0 (thay cho két qua sai).

Cac toan tir quan hé.

Toan tir i Tén Vidu
= So sanh bang 5= //cho 1
1= So sanh khong bing 51=5 // cho 0
< So sanh ho hon 5<55 //chol
<= So sanh ho hon hoic bang 5<=5 //chol
> So sanh 16n hon 5>55 //choO
>= So sanh 16n hon hogc bang | 63>=5 //cho 1
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Chu ¥ ring cac toan tir <= va >= chi duoc hd tro trong hinh thirc hién thi.
Noi riéng ca hai =< va => déu khong hop 1¢ va khong mang y nghia gi ca.

Céc toan hang ctia mot toan tir quan hé phai wéc luong vé mot sd. Cac ky
tu 1a cac toan hang hop 1€ vi chung dugc dai dién boi cac gia tri s0. Vi du (gia
st ma ASCII):

'A'<F // duoe 1 (gibng nhur 14 65 < 70)

Céc toan tir quan h¢ khong nén dugc dung dé so sanh chuoi boi vi dicu
nay s€ dan dén cac dia chi cua chudi dugc so sanh chir khong phai 1a ndi dung
chuoi. Vi du, biéu thic

' II_IELLOYV < HBYE"

lam cho dia chi cua chudi "HELLO" duoc so sanh véi dia chi ctia chudi "BYE".
Vi cac dia chi nay dugc xac dinh bdi trinh bién dich, két qua co6 thé 1a 0 hodc
c6 the 1a 1, cho nén chiing ta c6 thé no6i két qua 1a khong duogce dinh nghia.

C++ cung cép cac thu vién ham (vi du, strcmp) dé thuc hién so sanh
chuoi.

2.3. Toan tir luan ly

Bang 2.3

C++ cung cap ba toan tir luan 1y cho viéc két ndi cac biéu thirc luan Iy. Cac
toan tir nay dugc tong két trong Bang 2.3. Giong nhu cac todn tir quan hé, cac
toan tu luan 1y udc lugng t6i 0 hodc 1.

Céc toan tir luin ly.

Toan tir Tén Vi du
! Phu dinh luén ly 1(6==9) // dugc 0
&& Va luén ly 5<6&&6<6 //dugcO
| Hoac luan ly 5<6]6<5 // dugce 1

Phu dinh ludn l)ﬁr l1a mot toan tur don hang chi phu dinh gi tri luéq 1y todn
hang don ctia nd. Néu toan hang ctia n6 khong 1a 0 thi dugc 0, va néu no6 la
khong thi duoc 1.

Va luan 1y cho két qua 0 néu mot hay ca hai toan hang ctia né wéc luong
to1 0. Nguoc lai, nd cho két qua 1. Hodc ludn 1y cho két qua 0 né€u ca hai toan
hang cia n6 ude lugng td1 0. Nguoc lai, nd cho két qua 1.

Chu y rang & day chiing ta néi cac toan hang 1 0 va khac 0. Noi chung,
bat ky gia tri khong 1a 0 nao c6 thé dugc dung dé dai dién cho dang (true),
trong khi chi c6 gia tri 0 1a dai dién cho sai (false). Tuy nhién, tit ca cic hang
sau day 1a cac biéu thirc luan 1y hop 1é:
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120 // duge 0

10 && 5 // duoc 1
10 5.5 // duge 1
10 && 0 // duoc 0

C++ khong c6 kiéu boolean xdy dung san. Vi 18 d6 ma ta co thé sir dung
ki€u int cho muc dich nay. Vi du:

int sorted=0; // false
mt balanced=1; //true

2.4. Toan tir trén bit

Bang 2.4

C++ cung cap 6 toan tir trén bit dé didu khién cac bit riéng 1é trong mot sd
luong s6 nguyén. Chung dugc tong két trong Bang 2.4.

Cac toan tw trén bit.

Toan tir Tén Vidu
~ Phu dinh bit ~N\011' // dugc "\366'
& Va bit \011' & "\027' // duge \001'
| Hodc bit \OL1'[\O27' // duge \037'
N Hodc exclusive bit \011'~N\027' // dugc \036'
<< Dich trai bit \11'<<2 /] durge \044'
>> Dich phai bit \O11'>>2 // duoe \002'

Céc toan tir trén bit mong doi cac toan hang ctia chiing 1a cac sb nguyén
va xem ching nhu 1a mot chudi cac bit. Phui dinh bit 1a mot toan tir don hang
thuc hién dao cac bit trong toan hang cuia nd. Va bit so sanh cac bit tuong ung
cua céc toan hang cua no6 va cho két qua 1a 1 khi ca hai bit 1a 1, nguoc lai 1a 0.
Hodc bit so sanh céc bit tuong ng ctia cac toan hang ctia né va cho két qua la
0 khi c4 hai bit 1a 0, nguoc lai 1a 1. XOR bit so sanh cac bit twong ing cua
cac toan hang cia no6 va cho két qua 0 khi ca hai bit 1a 1 hodc ca hai bit 1a 0,
nguoc lai la 1.

Ca hai toan tir dich trdi bit va dich phai bit léy mot chudi bit 1am toan
hang trai cua ching va mot s6 nguyén duong » 1am toan hang phai. Toan tir
dich trai cho két qua la mot chudi bit sau khi thuc hién dich # bit trong chudi
bit ctia toan hang trai vé phia trai. Toan tir dich phai cho két qua 1a mot chudi
bit sau khi thyc hién dich » bit trong chudi bit cta toan hang trai vé phia phai.
Céc bit trong sau khi dich duoc dit t6i 0.

Bang 2.5 minh hoa ,chuc:)i‘céc bit cho cac toan hang vi du va két qua trong
Béng 2.4. B¢ tranh lo lang ve bit dau (di€u nay phu thudc vao may) thuong
thi khai bao chuoi bit nhu 1a mdt s6 khong dau:

unsigned charx ="011";
unsigned char y ="027";
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Bang 2.5

Cic bit dwoc tinh toan nhw thé nao.

Vi du Gi tri co s 8 Chubi bit
X 011 0 [0 0o |0 |1 ]0 |0 |1
y 027 0 {0 [0 |1 |0 |1 |1 |1
~X 366 1|1 |11 ]0o |1 ]1]o0
x&y 001 0 [0 |0 |0 [0 O[O |1
x|y 037 0 [0 o |1 [1 |1 |1 |1
Xy 036 0 [0 o |1 [1 1 ]1]o0
x<<2 044 0 [0 |1 |0 |0 |1 |0 O
xX>>2 002 0 [0 0o |0 OO |1 ]O

2.5. Toan tur tang/giam

Bang 2.6

Cac toan tw tang mot (++) va giam mot (--) cung clp cac tién loi tuong mg
cho viéc cong thém 1 vao mot bién s6 hay trir di 1 tir mot bién s6. Céc toan tir
nay duoc tong két trong Bang 2.6. Céc vi du gia sir da dinh nghia bién sau:

mt k=5;

Cac toan tir tang va giam.

Toan tir Tén Vidu
++ Tang mot (tién td) ++k+10 // duoc 16
++ Tang mot (hdu td) k+H+10 // duge 15
_ Giam mot (tién to) —k+10 // duge 14
_ Giam mot (hau td) k—+10 // duge 15

Ca hai toan tir c6 thé dugc st dung theo hinh thirc tién t6 hay hau t6 1a
hoan toan khac nhau. Khi dugc st dung theo hinh thuic tién t6 thi toan tur
duoc 4p dung trude va két qua sau d6 duoc str dung trong biéu thirc. Khi
duogc str dung theo hinh thirc hau td thi biéu thire duge udc luong trude va sau
do6 toédn tur dugc ap dung.

Ca hai toan tir c6 thé dugc 4p dung cho bién nguyén ciing nhu 14 bién
thuc mac du trong thuc t€ thi cac bién thuc hiém khi dugc dung theo hinh
thirc nay.

2.6. Toan twr khéi tao

Toén tir khoi tao duge stir dung dé luu trir mot bién. Toan hang trai nén 1a mot
gia tri trai va toan hang phai co6 theé 1a mdt biéu thuc bat ky. Biéu thuc dugc
udc luong va két qua dugc luu trir trong vi tri dugce chi dinh boi gia tri trai.

Gia tri trai la bat ky thur gi chi dinh 10 vi tri bd nhd luu trit mot gia tri.
Chi mot loai cua gid tri trdi ma ching ta dugc biét cho dén thoi diém nay la
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Bang 2.7

bién. Cac loai khac ctia gia tri trai (dua trén con tré va tham chiéu) sé duoc
thao luan sau.

Toan tir khéi tao ¢6 mot sb bién thé thu duoge béng cach két ndi nod vai
cac toan tur toan hoc va céc toan tir trén bit. Chung duogc tong két trong Bang

2.7. Céc vi du gia sir rang n la mot bién s6 nguyén.

Cac toan tir khdéi tao.

Toan tir Vi du Twong dwong voi

= n=25

+= n+=25 n=n-+25

-= n-—=25 n=n-—25

*= n*=25 n=n*25

/= n/=25 n=n/25

%= n%=25 n=n% 25

&= n &=0xF2F2 n=n & OxF2F2
= n|=0xF2F2 n=n]|0xF2F2
N= n”"=0xF2F2 n=n"0xF2F2
<<= n<<=4 n=n<<4
>>= n>>=4 n=n>>4

Phép toan khéi tao chinh no 1a mot biéu thirc ma gia tri cia né 1a gia tri
duge luu trong toan hang trai cta no. Vi thé mot phép toan khoi tao co thé
duge sir dung nhu la toan hang phai cua mot phép toan khoi tao khac. Bat ky
s6 lugng khai tao nao c6 thé duoc két ndi theo cach nay dé hinh thanh mot
biéu thire. Vi du:

intm,n, p;
m=n=p=100; //nghia la: n=(m= (p=100));
m=(n=p=100)+2; /nghiala: m=m=(p=100))+2;

Viéc nay co thé ung dung tuong tu cho cac hinh thue khéi tao khac. Vi du:

m=100;

m+=n=p=10; //nghiala: m=m+n=p=10);

2.7. Toan tir diéu kién

Toan tir diéu kién yéu cdu 3 toan hang. Hinh thirc chung ctia né la:
toan hang 1 ?toan hang 2 :toan hang 3

Toan hang dau tién dugc wéc luong va duge xem nhu 1a mot diéu kién. Néu
két qua khong 1a 0 thi toan hang 2 dugc udc lugng va gia tri cta n6 1a két qua
sau cung. Nguoc lai, toan hang 3 duoc udc luong va gia tri cia nod 13 két qua
sau cung. Vi du:
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mtm=1,n=2;
ntmin=(m<n?m:n), //minnhén giatri 1

Chu y rang trong cac toan hang thir 2 va toan hang thir 3 ctia toan tir diéu
kién thi chi c6 mot todn hang duoc thuc hién. Piéu nay la quan trong khi mot
hodc ca hai chtra hiéu Ung phu (nghia 1a, viéc udc lugng cia ching lam
chuyén d6i gia tri ctia bién). Vi du, véi m=1 va n=2 thi trong

ntmin=(m<n ? m++: nt+);

m dugc tang lén bdi vi m++ duoc udc lugng nhung n khong ting vi nt++
khong dugc ude lugng.

Boi vi chinh phép toan diéu kién ciing 1 mot biéu thirc nén né co thé
duogc st dung nhu mdt toan hang ctia phép toan diéu ki¢n khéc, co6 nghia la
cac biéu thuc dicu kién cé thé dugc 10ng nhau. Vi du:

ntm=1,n=2,p=3;
mtmin=m<n ?(m<p?m:p)
:(m<p?n:p));

2.8. Toan tir phay

Nhiéu biéu thuc c6 thé dugce két ndi vao cung mot biéu thuc st dung toan tu
phay. Toan tir phiy yéu cau 2 toan hang. Dau tién né wéc lugng toan hang trai
sau do 1a toan hang phai, va tra vé gia tri cta toan hang phai nhu 1a két qua
sau cung. Vi du:

mtm=1, =2, min;

mt mCount= 0, nCount=0;

/...

min = (m <n ? mCount++, m : nCount++, n);

O day khi m nho hon n, mCount++ dugc udc luong va gia tri cia m dugc luu
trong min. Ngugc lai, nCount++ dugc udc lugng va gia tri cua n dugce luu
trong min.

2.9. Toan tir lay kich thwéc

C++ cung cdp toan tir hitu dung, sizeof, dé tinh toan kich thudc cuia bat ky
hang muc dit liéu hay kiéu dit liéu ndo. N6 yéu cau mot toan hang duy nhét co
thé 1a tén kiéu (vi du, int) hay mot biéu thirc (vi du, 100) va tra vé kich thudc
ctia nhitng thyc thé di chi dinh theo byte. Két qua hoan toan phu thudc vao
may. Danh sich 2.1 minh hoa vi¢c st dung toan tur sizeof cho cac kiéu c6 sin
ma ching ta d3 gip cho dén thoi diém nay.
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Danh sach 2.1

1 | #include <iostream.h>

int main (void)

cout<<'"char size="<<sizeof{char) <<" bytes\n";
cout <<"char* size="<<sizeof{char*) <<" bytes\n";
cout <<"short size=""<<sizeof{short) <<" bytes\n";
cout<<"int size="<<sizeof{int) <<" bytes\n";
cout<<"long size="<<sizeof{long) <<" bytes\n";
cout <<"float size="<<sizeof(float) <<" bytes\n";
cout << "double size =" << sizeof{double) << " bytes\n";

cout<<"1.55 size="<<sizeof(1.55)<<" bytes\n";

cout <<"1.55L size =" <<sizeof{1.55L) <<" bytes\n";
cout <<"HELLO size="<<sizeof("HELLO") << " bytes\n";

Khi chay, chuong trinh sé& cho két qua sau (trén may tinh c4 nhan):

char size=1bytes
char* size =2 bytes
short size=2 bytes

int size=2 bytes
long size =4 bytes
float size =4 bytes
double size = 8 bytes
1.55 size=8bytes
1.55L size =10 bytes
HELLO size =6 bytes

2.10.D0 wu tién cua cac toan tir

Thir ty ma cac toan tir dugc udc lugng trong mot biéu thuc 1a rat quan trong
va dugc xac dinh theo cac luat uu ti€n. Cac luat nay chia cac toan tir C++ ra
thanh mot s& muc d6 vu tién (xem Bang 2.8). Céc toan tir & mirc cao hon s&
c6 do wu tién cao hon céc toan tir c6 do uu tién thap hon.

Bang 2.8 Do wu tién cta cac toan ti.
Mirc Toan tir Loai Thuw tw
Cao nhat : Pon hang | Ca hai
0 [] > . Nhij hang | Trai téi phai
= -
A R I R i S’Z(‘)’Of Pon hang | Phai i trai
->* E Nhi hang | Trai téi phai
* / % | Nhi hang | Trai t6i phai
+ - Nhi hang Tréi toi phai
<< >> Nhi hang Tréi toi phai
< <= > | >= Nhj hang | Trai toi phai
= I= Nhj hang | Trai téi phai
& Nhi hang | Trai téi phai
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A Nhj hang | Trai téi phai
| Nhi hang | Tréi t&i phéi

&& Nhj hang | Trai téi phai

I Nhi hang | Tréi t&i phéi

?: Tam hang | Trdi tGi phai
— +: k= N= = <<= . 0. L re &
— /= 0= = S Nhi hang Phai to1 trai

Thap nhat , Nhi hang Tréi t6i phai

Vi du, trong biéu thirc
a=b+c*d

c*d dugc udc lugng trude boi vi todn tir * ¢6 do uu tién cao hon toan tir +va
=. Sau do két qua dugc cong téi b bdi vi toan tir +c6 dd uu tién cao hon toan
tr ==, va sau d6 == dugc uéc lugng. Cac lut uwu tién ¢ thé duoc cho quyén
cao hon thong qua viéc st dung céc dau ngoac. Vi dy, viét lai biéu thirc trén
nhu sau

a=—(b+c)*d

s€ lam cho toan tir + dugc udc lugng trudce toan tr *.

Céc toan tir véi cung muc do wu tién dugc wdc lugng theo thir tu dugc
ude lugng trong cot cudi cung trong Bang 2.8. Vi du, trong biéu thuc

a=b+=c

thtr tu udc lugng 1a tr phai sang trai, vi thé b+=c dugc udc lugng trude va ké
dolaa=b.

2.11.Chuyén ki¢u don gian

Mot gi tri thudc vé nhiing kiéu xay dung sdn ma chung ta biét dén thoi diém
nay déu c6 thé dugc chuyén veé bat ky mot ki€u nao khac. Vi du:

(int)3.14 // chuyén 3.14 sang int dé dugc 3

(long) 3.14 // chuyén 3.14 sang long dé dugc 3L
(double) 2 // chuyén 2 sang double d¢ duoc 2.0
(char) 122 // chuyén 122 sang char co ma 1a 122
(unsigned short) 3.14  // dugc 3 nhu la mot unsigned short

Nhu da dugc trinh bay trong cac vi dy, cac dinh danh kiéu xdy dung san
c6 thé dugc sir dung nhu cdc toan tir kiéu. Céc toan tir kicu 1a don hang
(nghia la chi co mét toan hang) va xuat hién bén trong cac ddu ngodc vé bén
trai toan hang cua ching. Diéu nay dugc goi la chuyén kiéu twong minh.
Khi tén kiéu chi 1a mot tir thi c6 thé dit dau ngodc xung quanh toan hang:

int(3.14) //nhurla: (inf) 3.14
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Trong mot vai truong hop, C++ ciing thuc hién chuyén kiéu khong
twong minh. Di€u nay xay ra khi cac gia tri cua cac kiéu khac nhau dugc tron
lan trong mot bicu thtrc. Vi du:

double  d=1; //dnhan 1.0
int i=105; //inhan 10
i=i+d; // nghia la: 1= int(double(i) + d)

Trong vi du cudi , i +d bao ham cac kiéu khong hop nhau, vi thé trudc tién i
dugc chuyén thanh double (thdng cdp) va sau d6 duoc cong vao d. Két qua la
double khong hop kiéu véi i trén phia trai ciia phép gan, vi thé né dugc chuyén
thanh int (g cdp) trude khi duge gan cho .

Luat trén dai dién cho mdt vai truong hop chung don gian dé chuyén
kiéu. Céc truong hop phuc tap hon s& dugc trinh bay ¢ phan sau cia gido
trinh sau khi chiing ta thao luan céc kiéu dir liéu khac.

Bai tip cudi chwong 2

2.1

2.2

Viét cac biéu thirc sau day:
« Kiém tra mot s6 n 1a chin hay khong.
o Kiém tra mot ky tu ¢ 1a mot ) hay khong.
o Kiém tra mot ky tu ¢ 1a mot mau tu hay khong.
e Thuc hién kiém tra: n 13 1& va duong hodc n chin va am.
o Dit lai k bit ctia mot s6 nguyén n to1 0.
« Dit k bit ctia mot sd nguyén n t6i 1.
e Cho gia tri tuyét ddi cua mot sb n.

e Cho s ky tu trong mot chudi s duoc két thuc boi ky ty null.

Thém cac dau ngoac phu vao céc biéu thuc sau dé hién thi rd rang thu tu cac
toan tu dugc udc luong:

(n<=p+tq&&n>=p-qfn==0)

23

24

(tin*q-/+p-q)
(n[p&q”p<<2+q)
(P<q?n<p?q*n-2:q/n+1:q-n)

Cho biét gia tri cua moi bieén sau day sau khi khoi tao no:

double  d=2*int(3.14);
long k=3.14-3;
char c="a'"+2;

Char C:VpV_I_IA’_Va’;

Viét mot chuong trinh cho phép nhap vao mot s6 nguyén duong » va xuat ra
gia tri cua n mli 2 va 2 mil n.
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2.5 Viét mot chuong trinh cho phép nhap ba sé va xuit ra thong diép Sorted néu
cac so la tang dan va xuat ra Not sorted trong truong hop nguoc lai.
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