Chapter 5
Statements
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Outline

e Operators, operands, and expressions

e Statements
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Operators, operands, and Expressions

* EXpressions are composed of operators and operands.
— Statement (4xit)
— Expression (i& & ;%)
— Operator (:& & +):
- E.g., variable sum or constant 10
— Operand (:& & ~) :
- Eg., + -, * and/

EHT.

num = a + 10 ;
EET BEET EET BEET =l
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Assignment

* Value assignment

WEEE T =F == {7l an B8
= 5% TF a=5 i9IF a BIEFh 5

e = means “assignment” (3% z)

age = 14 ;

B =i 5 TETE
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Assignment (Cont.)

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

| 2 #include <stdio. h>
03 #include <stdlib.h>
04 int main(void)

05 {

506 int age=14;

07

08 printf ("age=3d\n", age) ;

09 age=age+1; /* & age I017% - BROG age T */

| 10 printf ("#F age )01 2{%, age=%d\n", age) ;

111

512 system (Tpause™)

513 return 0; /* OUTPUT---

L%%-"}"-"-""-"-"-"-"-"-"-""-"-""-"-""-"-""-"-"i age=14 L-"
f5 age 101214, age=15
D * /[
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Unary Operator

e Unary operators need only one operand
—+3; /[* positive 3, + is the operator */
—-a; [* negative a, - Is the operator */

—la; /* NOT operation. Ifais O, then !lais 1. If ais not O,
thenlais O */

—TEET | BF B3 G
+ =5 a=+5 [E a=5 » HERFRTFE a FHhE S
- 855 a=- 2 a Fha-3
NOT » & a=!b iIF b B{EHI NOT » F5%45 a EhY
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Unary Operator (Cont.)

02 #include <stdio.h>
|03 #include <stdlib.h>
04 int main(void)

05

' 06 int a=0;

07 int b=6;

08 printf ("a=%d, !a=%d\n",a,'!a): /* Bl aRlafglig */
09 printf ("b=%d, !b=%d\n",b, !b): /* B b Bl AE *#/

' 10

ili system("pause™) ; ' /* OUTPUT-- i
12 return 0;

13 1} a=0, la=1
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Arithmetic Operators

SEEE> | BF #0171 55,65
+ 0% 2+4 518 2+4
- Bl 3-6 578 3-6
* (S 759 518 7*9
/ b 6.4/3 ETE 6.4/3
3 i 21%9 518 21 [FLL 9 B9EF 2]

fmod() could calculate the remainder of
two floating-point values. When using
fmod(), we shuld #include <math.h>
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Remainder Operator

| 2 #include <stdio.hs>
03 #include <stdlib.h>

04 int main({void)

05 |

06 prdntE (P 1222 =8¢ n™ . 12347 ¢ /* 3RH 1274 B9EREN */

07 printf ("12%%5=%d\n", 12%5) ; /* SRH 12/5 BI85ET */

08 printf("12%%16=2d\n", 12%16); /* SR 12716 BUEREN */

09

510 system("pause™) ; % OUTPUT-ZZ T

' 11 return 0; 5

12} 12%4=0

""""""""""""""""""""""""""""""""" ' 12%5=2 D
' 12316=12
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Relational Operator and If Statement

e If statement

{ Format of if statement
iIT(Condition)
statement;
| mmEss | B2 #10) =69
R > R 2>k 2IR] & BEAR b
Relational | < IR a<k HIR] 2 2B b
~_Operator - KREZR | ab HIl 2 SEARZR b
< IRER | a<b HIB) 2 RTRZR b
— = amnb $IR] 2 SBZR b
- =R Sy YR 2 SERZR b
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01 ' /* OUTPUT---

02 #include <stdio.h>

03 #include <stdlib.h> 52 AT

' 04 int main(void) T —F ST :
05 | i —— A
' 06 iE(552) /% B 5-2 SBRIL */

07 printf ("5>2 ERIINR") ;

| 08

.09 if(1) /* 1R true BTN if BOHIBHERBRIIL */

10 printf ("HAT—EEHHAIT\n") ;

11

12 if (3==8) /* HEr 3 E2EBHFR L */

' 13 printf ("3==8 FEII\n") ;

| 14

515 system("pause™) ;

516 return 0;

17 3

________________________________________________________________________________________________________________________
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Descending and Ascending Operators

e a++: Execute the statement and then advance a by 1.

 ++a: Advance a by 1 and then execute the statement.

EIBELEREE S | BE &n 7l 57,68
o L o EEE D 1 at+ a0 1 2 FBREL a BN
R a-- 2§ 1 2 FBRELN a B
""""""" L Ascendin
Descending J
operator
operator = - T
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Descending and Ascending Operors

(Cont.)

_______________________________________________________________________________________________________________________

02
03
04
05
06
07
08
|09
10
11
12
13
14
15

#include <stdio.h>

#include <stdlib.h>
int main{volid)

int a=3, b=3:

printf ("a=3d",a);
prdmeE (P, sd-EE D) SIS s, @k 2
printf (", a=%din", a);

printft (Th=3d",b)

printf (", ++b (YEEEAEIA", ++b) ;

printf (7, b=%d\n",b):

system(Tpause™) ;
return 0;

lll.-‘-k

rl.-":'c

September 30, 2010

Zan e o

) [

58 a++  MEIHHEFOHE */

sT8E++b WEIHHELQE */

__________________________________________________

/* OUTPUT------- |
a=3, anEDER3, a=t4
 b=3, ++b (UEOER 4, b=4 |
_________________________ */
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Logical Operators
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HEPEIEE =5 (R A 50 B
G AND » B a&&b 5TE a AND b fUHER
| OR ' &Y al Ik 5tE a OR b AUHER

AND E OR Hig#*

AND T F
T T F
F F F

OR T F
T T T
F T F
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2 #include <=tdio.h>

03 #include <stdlib.h>
04 int main(void) :

Error score

September 30, 2010 15

Need make-up Error score |

05 { g — | |

506 int score; 49 60 100

07 printf ("FEE/\AAE: ) 7|

EOS scanf ("ed", Gscore) ;T '

09

10 if ((score<0) || (score>100)) J* ERGERBE 0 R 100 28 */

11 printf ("ALEEHIATETE! I \n") ;

v 12

513 if ((score<60) && (score>49)) J* EE”%EHTJ““BOa;IJBgZ?F'Eﬁ */

14 printf ("EEME! \n"); I*OUTPUT———

15 system({"pause™) ; | i

16 return 0; 5B /\puiE: 54

17 3 EETEEHE ||
e x/

_________________________________________
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Parenthesis Operators

* Use parentheses to raise the precedence of
expressions.

BEE T [SE:5
) ERER P ES N ESLIER

& 3+5*4*6-7, /* No parentheses */

® (3+5*4)*(6-7); /* With parentheses */
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Operator Precedence

September 30, 2010

BB EE S E=he]| feElE
1 () &SR EE BBEED
1 [] BigsREE S BrEED
2 L+ (LESR) - (B5R) | —omEEF BBEZET
2 ~ {LoTHeP-EEH = BBEEXT
2 o - WEIDER R E E T EaEwe
3 % S BILESD
4 + - HEEE T EBBEES
5 << N B LTS ~ OB EE T EBBEES
5 Far= DN <= FAREER S BBAEZES
7 ==~ l= BEFREE S EBBEES
8 & ({Io0EHELY AND) Lo REPREE 5 BBEES
5 ~ (IIoTERELY XOR ) Lo REPREE 5 BBEES
10 | (II7GEF LY OR) TIoTHREPEEE 5 FBBEES
11 & & i di=pl =R BAES
12 | | TEERIEE T BBEEDS
13 ?: R EE S BBEZEEL
14 = B E T EBBEZEALT

)y Chang
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Precedence ? ? ﬁ)

___________________

1. Calculate b<=5
e Calculate c==0
 Calculate &&

e Assign the result to “a”

___________

September 30, 2010

____________
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Simplified Operators

ES T | BEOIRE 37,88 T
+= a+=b at+b 1 EERF] a & a=a+b

= a-=b a-b PHEFHIF a o a=a-b

= a*=h a*b FHE=ERF a & a=a*h
/= a/=b a/b FHEEFE a o a=a/b
%= a%=h ath Pl EERE] a & a=a%b
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Simplified Operators (Cont.)

02 #include <stdio.h>
03 #include <stdlib.h>
04 int main(void)

05

07 printf ("5TERI: a=%d, b=%d\n",a,b):
/* 5tE2 at+=b, Bl a=atb */
09 printf ("FTE{E: a=%d, b=%d\n",a,b):

06 int a=3,b=5;

08 at=b;

' 10

11 system("pause™) ;
512 return 0;

13}

/* QUTPUT---
a=3, b=b ]
SHEfh: a=8, b=S
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Type Conversion of Expressions

* Type conversion occurs when the data types of
operands on both sides of the operator are
different.

e Automatic type conversion

— Types of small ranges are automatically converted to
types of larger ranges.

* Range order:
—double > float > long > int > short > char
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Type Conversion

Short double int

September 30, 2010

ch/s d/f 5+1

___________

» 01

02 #include <stdio.h> Short

03 #include <stdlib.h> double lnt ’

§ 04 int main({void) double double |

05 ¢ | :

| 06 char ch='a'; l

' 07 short s=-2; double

. 08 int i=3; | I

. 09 float f£=5.3f;

| double

10 double d=6.28;

11 printf (" (ch/s) - (d/E) - (s+1)=%F\n", (ch/s) - (d/E) - (5+1i)) ;

212 printf ("size=%d\n",gizeof {(ch/s)-(d/f)-({=s+1i)));

' 13 '}’i’ij[j'i-'ﬁl}'f'_'_"_'_'f_'_"_'_"_'_""""""""":I

14 system("pause”); | (ch/s) - (d/f) - (5+1)=-50.184906

15 return 0O; ' size=8§ ﬁ
*;ﬁ

________________________________________________

__________________________________________________________________________________________________________________________
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'''''''''''''''''''''''''''''''''''

ch/s d/f -{s+1)
short double int
Short double int
double double i
| |
doukle

char ch='a'";
short ==-2;
int i1i=3;

float f£=5L5.3f;

double d=6.28;

______________________________________________

' —48.000000 ‘

________________________________________________

1.184906 1
1.000000

!

|

~49.184906
I

!

—-50.184%206&
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r
Lab 05

« Write a program to convert the Celsius degree to the
Fahrenheit degree.

— Input a Celsius degree (C) from keyboard and output its
corresponding Fahrenheit degree (F) on screen.

— Equation: F = (9/5) * C + 32

* Write a program to calculate the area of a ball.
— Input: the radius (r) of the ball from keyboard.
— Equation: (4/3)p;r3, where p.= 3.14
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