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Summary of last lecture
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o Character string
o printf()

— format specifier, format modifier, return value
e scanf()

— format specifier, format modifier, return value
 Miscellaneous

— Other header files #include <string.h>

— Manifest constant (& &teh==)

O T

#define DENSITY 62.4
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e character string: a series of one or more characters, an array

— No special variable type — array of type char, use “”

— Stored in adjacent memory cells — one character (1 byte) per cell,

— Null character (£ = Al) to mark the end of a string

Sle|olull [\0fF€

Null character

/

— Number of cell = number of characters + 1

— Array: several memory cells in a row.

Number of elements in the array
char name[4
array



printf(): an output function (&2 &t %) R,
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* printi("Control-string”, tem1, tem2, ...}, o oo diier (3206 = 1y
— ex) printf(“The value of pi is %6.2f.\n", PI);

. Format specifier (&£ 84 X| & X}
 Format Specifier pectier )

— %d signed decimal integer

— %cC single character

— %f floating-point number, decimal notation
- %e floating-point number, e-notation

- Y%s character string

- %u unsigned decimal integer

- %% prints a percent sign



printf() A
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8/¢ floats.c —- some floating-point combinations
ginclude =stdio. h=
gint main{void)

{
const double RENT = 3852.99: // const-stvle constant

printf{ +if+n", RENTJ) EE CHWindowssystem 32w
printf({"+fe+fn", RENT):
printf{"+%4, 2f+4n", RENT) =352 270000 =

printf{"+%3 1f+4n", REMT) %7 _B5299Ae +AAT =
printfi"+210,3F+%n", RENT )
printf{"+X10. 3e+Hn", RENT )
Printfi +i+4 2Zf+Hn", RENT )

printf("+Z010,2f+%n", RENT ) 3852.990=
e x3.853e +003 *
y o 4385299 =
*0083852 . 99
* Default (%f): H| =

— field width (2! = L1 851): whatever it takes

—  Number of digits to the right of decimal(Z~ ==& OF 2 Xt 2| ==): 6
 Default (%e):

— one digit to the left of decimal,

— six digit to the right
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o printf() : the number of characters it printed (At &1 0] == &t
Z Atel =Z 2| etlh).

« scanf() : the number of items that it successfully reads
(/\—I 2 X OE Ca>j|9 St& O _JIK_)

D R i e — O /] —



scanf() %;
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o scanf() function convert string inputs into various forms:
Integers, floating-point numbers, characters, strings.

» Inverse of printf(): printf() 2+ B+ CH

« scanf(“Control-string” (&item1, &item2, ...);
IRy =
HLOIX}
HLOIXIo| =4,
printf() 2t X0 &

— ex) scanf(*%d", &pet);
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Mid-term exam
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o 22 April 13:00 - 15:00
 Venue will be announced later.
 Types of questions;

— Explanation

— Multiple choice
— Short answer

— Correction

— Short programming



Mid-term exam
examples (1)
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1. Assume the variable is of type int. Find the value of x.

X = (int) 3.8 + 3.3
2. What will the following program print?

#include <stdio.h>

int main(void)

{
char c1, c2; Int diff; float num;
¢l =S’ c2 ="0’ diff = ccl - c2;
num = diff;
printf(*%c%c%c:%d %3.2f\n”, c1, c2, c1, diff, num);
return 0;
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Mid-term exam L
example (2)
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3. Modify the following program so that it prints the letters a through g instead.

#include <stdio.h>
#define TEN 10
int main (void)
{
intn=0;
while (n++<TEN)
printf(“%5d”, n);
printf("\n”);
return 0;

}

4. Write a program that converts time in minutes to time in hours and minutes. Use #define to

create a symbolic constant for 60. Use a while loop to allow the user to enter values repeatedly
and terminate the loop if a value for the time of O or less is entered.



Mid-term exam N,
Strategy SEOQUL NATIO::L UNIVERSITY

* (o through the ‘Review questions’ and ‘Programming
exercises’ at the end of each chapter.

o C primer plus 5™ Edition (C J| = =21 A 58

* Final Exam



Today
o Operator (& &FAF):
= - * 05 ++ --

operator precedence (& =)

while loop

Automatic type conversion, Type cast (ClO|E & IHA E)

Functions that uses arguments — void pound(n)



while statement
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g /+ addemup?.c -- four kinds
Linclude =stdio.h=

Sint main{void)

{

int count, sum:

count = 0.

sum = 0

while {(count < 10}

{
sum = sum + count:
count = count + 1:

return 0:

printfl "sum = Zdiin",

of statements =/

f+ finds sum of first 9 integers +/

f+ declaration statement xF
f+ assignment statement +f
f+ ditto +f
F+ while xF
A statement *F

sum ) A+ function statement

EN C-wWindowswsystern32#cmd.exe
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B+ summing.c -- sums integers entered interactively =/
L#include =stdio.h=
gint main{void)

{
[ong num.
l[ong sum = 0OL: A+ initialize sum to zero xF
int status:
printf{"Please enter an integer to be summed " ):
printf{ (g to quity "
status = scanf{“Zld", &num);
while {status == 1) S+ == means "is equal to” *f
{
SUM = SUm + nUm;
printf{"Flease enter next integer {g to quiti "N
status = scanf{“%Id", &num);
'
printfl "Those integers sum to Z0d.#n", sumd
return 0:
'

enter an integer to he summed ¢g to guit>: 5@
enter next integer (g to guit>: 3@
enter next integer <g to guit>: 15

enter next integer <qg to guit>: g
Those integers sum to 95.

B EIEE




while statement
general form and structure
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o General form

while (expression)

statement

false

Printf(“Those integers sum... <

One statement without {} or
a block with {}

lwhile

Status%

l true

sum = sum + num
Printf (“Please enter... B
status =scanff(...




while statement Jay
relatlonal Operator SEOUL NATlO:‘:LUNIVERSITY

o Equality operator ==
— status == test whether status is equal to 1.

— status =1 assign 1 to status.

o |f status is 1, loop Is iterated for while statement.

< s less than

<= Is less than or equal to
== s equal to

>= s greater than or equal to
> s greater than

1= Is not equal to
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Assignment operator (CH & & &HXH
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 InC, =doesn’t mean ‘equals’, but it Is a value assigning
operator.

football = 2002;
T+ gt (Ivalue)

L H gt (Rvalue)

— Assign the value 2002 to the variable named football
— Direction of operation: <

— 2002 =football: //lvalue cannot be a constant
IR i

g
22 s 23
— Doesn’'t make sense in math, but it does in C. /

data object



Operator (& &K} ol
Assignment operator (CH & & &FX} = -
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B+ golf.c -- gqolf tournament scorecard +/
Leinclude =stdio.h=

2int main{void)

{
int jane, tarzan, cheeta.
cheeta = tarzan = jane = B8
P iTEEL 4 tarzan janetfn” )
printf{"First round score ¥4d Z8d E8d¥n”,cheeta,tarzan, jane):
return 0;

i

BN C:wWindowswsystem32wemd.exe

cheeta tarzan Jjane
First round score 68 68 68

H=54T OFR Lt FEHAD . .

* Triple assignment is allowed in C.
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Addition operator: +

Subtraction operator: -

« multiplication/division operator: * /
e A=B+ C; Operand (1| A &FA}

Income = salary@taxes;

Operator (& &HXH

Binary operator (O] &f A AEA): + - * ]
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o Signoperator (= A LA+ -

rock = -12;

dozen =+ 12;
 Unary operator (St A A AN + - 1 ++ - sizeof

- (12 - 20);

T N

binary operator
unary operator



Ab R
Operator (&H &HA} ).
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« Division works differently for integer types.

alpha= 12/7, -
« Any fraction resulting from integer division is discarded: truncation
2|
(I:H D) EN C-#Windows#system3 2% cmd.exe
integer diviszion: L4 iz
B/+ divide.c -- divisions we have known +*/ integer division: 6.3 iz

L#include =stdio.h=

. : : integer division: 7?74
2int main{void)

floating divisdion: Y.-4.

=)
[
i N e
o B L]

{ . d div is
intF("integer division: 5/4 iz 20 07, 5/4); | jee L S
rintE(* inteser division: /3 s zd oo, 6/3): | I R IR
printf{"integer division: 7/4 is Zd #n", 774
printfi"floating division: 7.74. is ¥1.2f #n", 7./4. 0
printf{ "mized division: A4 i E1.2F #nt, 7.4
1 return 0.
« Mixed type: 7./4 —> compiler converts the integer to floating point
before division.
How about -3.8? -3 2> 0= ol A HH et
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Increment/Decrement Operator

* Increment Operator(Z Jt X &FA}): increases the value of its
operand by 1.

at+; -2 a=atl;
» TWO types;
— Prefix (M2 2 5): ++a

— Postfix (2 25): at++



Operator (& &HXH ),
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8 /+ choes?.c -- calculates foot lengths for several sizes +/

Zinclude =stdio.h=
gdefine ADJUST 7.64 e (men’s2 foot length

-#define =SCALE 0,325 8.62 inches
Bint main{void) 8.94 inches

d 2.27 inches
2.592 inches
?2.71 inches

double shoe, foot:
printfl "Shoe size (men's) Font len:

shoe = 3.0, ) ]
while {shoe = 18.5) f+ starting | 18.24 ?ncheg
{ f+ start of | - 18.57 inches

1A4.8? inches
11.22 inches
11.54 inches
11.87 inches
12.1? inches
return 0 12.52 inches

1 12.84 inches
L 13.16 inches

foot = SCALE+shoe + ADJUST.
printfl "E10.1f E15.2f inchestin”,

< shoe = shoe + 1.0
¥ f+ end of bl

printfi"If the shoe fits, wear it.#n"

13.49 inches

++ If the shoe fits. wear it.
shoe A=5H2A8 0F ALt 2



Operator (H &AFXH
++ - (example)
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« Same results with the following codes.

shoe = 3.0:
while (shoe < 18.5) F+ starting the while loop =/
{ /+ start of block */

foot = SCALE+shoe + ADJUST:

printf("Z10.1F Z215.2f inches¥n", shoe, foot )
shoe = shoe + 1,0:

I /+ end of block */
shoe = 3.0
while (shoe = 18.5) f+ ctarting the while loop +/
{ f+ start of block x/f

foot = SCALE+shoe + ADJUST:
printf{"Z10.1f £15.2f inches#in”, shoe, foot )

++shne;
I /+ end of block +/
Cshoe = 2.0
while [ ++shoe < 18.5) F+ starting the while loop +/
{ /+ start of block *7

foot = ZCALE+xshoe + ADJUST.
printf{"Z10.1f E15.2f inchestn”, shoe, foot)
' f+ end of block *7

- The value of shoe is increased by
1 and then compared with 18.5
-Initial was changed from 3 to 2.
why?

- Two processes controlling the
loop in one place!!!



Operator (H &KL )
++ -
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o advantage:

— Compact form

— Very useful for loop

— Similar to actual machine language instructions
 Disadvantage

— Easier to make errors
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HE HE)
B¢+ post_pre.c -- postfix vs prefixg +/
Lginclude =stdio. h=
2int main{void)
{
int a =1, b=1. o Al2SE S =
int aplus, plush; asl= A EE =0 St
aplus = a++; f+ postfiy *f’///éy
plusbh = ++h: F+ prefix =+
printfi"a aplus b plush #n° 3 bat2 AL LD &0 SIt
printf{"i1d £Z5d #5d4 Z5d¥%n", a, aplus, b, plusb):
return 0.
I

BN CwWWindows#system32%cmd.exe

a aplus b
2 1

HZ=Fd o}

 When a++ or ++a Is used alone, it does not matter



Operator (H &AFXH

Decrement operator(2F 2~ & &FXH
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» Decrement operator

B/ /+ bottles.c -- counting down
ginclude =stdio.h=
_gdefine MAX 100
2int main{void)
{
int count = M&X + 1.
while {--count = 0) {
printf{"fd bottles of
"¥d bottles of
printf{"Take one down
printf{"fd bottlez of
1
return 0:
!

1 hottles of spring watenrt

1 hottles of spring water on the wall, 1 bottlez of spring watep!?

use -- instead of ++

spring water on the wall, ”

spring water!#¥n”, count, count )

and pass it around,#in”);
spring water!#n#in®, count - 13

Take one down and pass it around.

B hottles of =spring watep!?




Rl
Operator (&H &AL Rl
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ans = num/2 +5* (1 + num++); 2?7777
n=3;

y =n++ +n++; 6 or 7 depending on compiler. No standard.

« Don't use ++ or -- on a variable that;
— Is part of more than one argument of a function.

— Appears more than once in an expression
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¢ Sizeof . returns the size of its operand (in bytes)

« Operand can be a specific data object

— EX)
char name[40];
sizeof name;

« Operand can be a type (such as float). Use () in this case

— EX) sizeof (int)
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* Gives the remainder that results when the integer in the left is
divided by the integer in the right.

e 13%5 Is 3

« Can be very useful.

* Negative numbers? - follows the sign of first operand

. o
11/51s 2 11%51s 1 a%b=a-(a/b)*b
11/-51s -2 11%-5is 1

-11/-5is 2 -11%-51is -1

-11/51is -2 -11%5 s -1
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8¢ minosec.c -- converts seconds to minutes and seconds
#include =stdio.h=
- fdefine SEC_PER_MIN G0 A7 gseconds inoa minute
Egﬂt maingwoid)

int sec, min, left:

printfi "Convert seconds to minutes and seconds!#n” ).
printf{"Enter the number of seconds (==0 to quit):#n")

scanfl "zd", ksec). A4 read number of seconds
while (sec = 03
{

min = sec / SEC_PER_MIN: // truncated number of minutes
left = sec & SEC_PER_MIM: // number of seconds left over
printf({"id seconds is Zd minutes, #d seconds.#n”, sec,

min, lefty R
printf{"Enter next value (<=0 to guity:#n" M S A AT X
scanfi "¥d", &sech Convert seconds to minutes and seconds!?
} _ Enter the number of seconds (<=8 to gquitl:
printf{"0Done!#n” 1 P8

1880 seconds i= 1 minutes, 40 seconds.

return 0.
1 Enter next value <<{=0 to guith:
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 Each operator is assigned a precedence level.

Operator Associativity B/+ rules.c -- precedence test +/
L#include =stdio.h=
gint main{void)
() 2 {

int top, score:

+ - (unary), ++ - <
top = score = —(2 + B) + B + (4 + 3 « (2 + 33N
L > printfi“top = Zd #n", topu
+ . (binary) 9 \ return 0.
- ¢
— ex) X¥y++ (X*y)++ or (X) * (y+1)

 Don't confuse precedence with the order of evaluation (a++ or
++a)

+ y=2; N=3; nextnum = (y + n++)*6 (2 +3)6 =30, n=4
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Expression (==41) and Statement(BE &) (LA
Expression

o Expression (==%1): consists of a combination of operators
and operands.

— EX)
4
-6
a*(b+c/d)/20

a>3
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Expression (s=41) and Statement(Z & &) {3y
Expression

 Every expression has a value
 With = sign, the same value in the left

« Relational expression (g>3):

— True: 1
— False: 0
-4+6 2
c=3+38 11
< 5>3 1>
Looks strange butlegalinC  ———— ¢, (c=3+8) 17

q=5%2 10
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Expression (2=41) and Statement(Z & 2) (i}

Statement SEOUL NATIONAL UNIVERSITY

o Statements are;
— Complete instructions to the computer,
— Primary building blocks of a program, and

— Indicated by semicolon ().

* C considers any expression to be a statement if you append a
semicolon.

Rll

)

— Expression statements (=41 H &
8,
3+4,



Expression (==21) and Statement(& &

Types of statement
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8 S+ addemup?.c -- four kinds of statements +/
Leinclude =stdio.h=

gint main{void) F+ finds sum o

count = count + 1:

1
printfl "sum = Zdiin",

return 0:

}

sum ) A+ function statement

f first 9 integers +/

{
int count, sum: F+ declaration statement xf
count = 0; A+ ascignment statement *f
sum = 0: Fx ditto xF
while (count < 10) f+ while */
{
SUm = Sum + count. Fx statement *f

+ Declaration statement (8HBE=2)

» Assignment statement (CH 2 H & =)

o Structured statement (2 X3t HH )
* Function statement (&S & HE &)



Expression (s=4!) and Statement(Z & =2) (Y
compound statements (blocks)
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« A compound statement is two or more statements grouped
together by enclosing them in braces {} -also called a block.

Zinclude ==stdio.h=>
1int main{woid)
{

int index,sam:

A+ code 1 +/
index = 0.
while {index++<10)
sam = 10 * index +2.
printfi “sam = Zd¥n", sam)

printf{"End of code 1. .%n¥ntin” 3.
A+ code 2 0%/
index =

while ¢ index++<10)
]

sam = 10 += indey +2.
printf{“=sam = Zdfin", sam):

M
oo
02
0
i

¥

return 0.
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« Statements and expressions should use variables and
constants of just one type.

* You mix types, C uses a set of rules to make type
conversions autumatically.

— Char & short = int (promotions, = & H &)

— Any two types  -> higher rankings
| (High to low) Double - float — unsigned long — long — unsigned int - int

— Final result of the calculations = type of the variables

— When passed as function arguments,
char and short = int float = double
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Type Conversion (& 81 & i

Example

B/ /+ convert.c -- automatic type conversions =/ — e
L#include =stdio.h=

R e T

=67, £f1 = 67.88

Egnt maingvoid) _ . - 289, £1 = 339.08
char ch) C -
int i H=cteddEH OFF 2L =28 A
float 1.
fl =i =ch="C" Fx line 9 =/
printfl"ch = #c, i = #d, fl = &2 2f#in", ch, i. fll 7+ line 10 #/
ch = rh + 1 S line 11 +F
i =fl + 2 + ch: Fx line 12 =/
tl =20+ ch + i; fx line 13 +/
printfl"ch = ¥c, i = &d, fl = Z2.2f%n", ch, i, f1) 7+ line 14 +/
ch = RITZ205TT: F+x line 165 +/

printf{ “Mow ch = Zctn”, chi:

return 0.




Cast operator (FIHAE H ALK %“”
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You can demand the precise type of data conversion - cast.

Precede the quantity with the name of the desired type in ().

mice=1.6+ 1.7,
mice = (int) 1.6 + (int) 1.7



Function with argument R
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No return value

cl
defines a function with an argument +/ argument (& a"?_'I})

et > , n: formal argument
aun I f E3 £ —
P I FE ool PMTOLOLYPE 7 (QM&%@I})

8/+ pound,

Bint main{void)

{
int times = &
char ch = " 1", F= ASCI] code is 33 +/
float £ = 6.0. .
Times—->5: actual
A Fr e Fr— o > argument (& 2 M 01X}
f+ char automatically -= int x/
f+ cast forces f -= int */
> Used type cast
return 0.
'
Svoid poundlint n) F+ AMS|-stwle function header =+/
{ f+ savs takes one int argument =/
while {n-- = 0)
CPrintfirEn ER C:wWindowswsystem32#cmd.exe
printfe “#n" .
| HiHH

LIBIBI2I3 IR BRI IR IRIEIEIBIBIZIE B BB IR IRIIE B IBIZIS S AN

HinHi
HEFHAT 0L F|Lt FEHAD .
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Summary g}_‘g
 While loop
o Operator (& &FAF):
= - * 0 ++ --

operator precedence (& =%

)

Automatic type conversion, Ty

ne cast (IOl Bl IHAE)

Functions that uses arguments — void pound(n)



Next Lecture Gy
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C control statements: Looping

for
While

Do while

Using return value
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