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Lecture feedback (2)
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Two weeks ago i
Chapter 6. C primer Plus

SEOUL NATIONAL UNIVERSITY

C control statements: Looping
— for y
Entry-condition loop
— while

— do while — Exit-condition loop

What Is true?

Nested loop

Introduction to array

Using a function return value



while statement
general form and structure

SEOUL NATIONAL UNIVERSITY

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 loop
what is truth? — All non-zero values

SEOUL NATIONAL UNIVERSITY

 Recall that an expression in C always has a value.

§E| f{r t_and_f.c - true and false values in C #/
iL#include =stdio.h=

‘2 int mainivoid) -4+6 2
{ int true_val, false_val: c=3+8 11
true_wal = (10 = 2} f+ value of & true relationship +/ 5>3 1
foloesiel 210 22 Snlie ot fele e Gusgey 1
\ return 0. q=5%2 10

e An infinite while loop
While (1)
{ ..}



for loop (B
Form Of for Ioop SEOUL NATlO::LUNIVERSlTY

for (initializing; test; upgrade)

One statement with : or
statement > ablock with {)

* The first line of for loop tells us immediately all the information
about the loop parameters.

for
count =1; done at the
end of loop
\
false 1
Return 0; count<= number; count ++;

l frue

printf (“Mid-term Exam one
week Away'\n”)
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Which loop? LY
Wh I Ie Ve rSUS for SEOUL NATIONAL UNIVERSITY
for (; test;) PEIN while (test)
initialize;
while(test)
{ PEIN for (initialize; test; update)
body: body;
update;
}

Initializing & updating - for
Other than this - while
Ex) while (scanf(“%ld”, &num)==1)

For(count = 1; count<=100;count++)



do while
An exit-condition loop

» while loop & for loop : entry-condition loop (&

— Test Is checked before each iteration

— The statement in the loop may not execute

» do while loop: exit-condition loop (& & A& 2

—

i

— The statements are executed at least once



do while
Form of do while loop

SEOUL NATIONAL UNIVERSITY

do

statement

while (expression);

I

Note a semicolon!

. false
Congratulations! You got

One statement with : or
a block with {}

<
N

admission to SNU

Code != secret:

frue




do while %:@
An eXIt-CondItIOn Ioop SEOUL NATIONAL UNIVERSITY

'8+ do_while.c -- exit condition loop +/

2Lginclude =stdio.h= EX C:#WindowsWsystem32Wcmd.exe

JdEint main{woid) To enter SHU.

4i please enter the secret code numbher: 11
al const int secret_code = 13: To enter SHU.

i] int code_entered: please enter the szecret code numbher: 13
T Congratulations?! You got admissiont?

g ? Ao o 2L F=EHA2 - .- .

0 printf{“To enter SHU, #n0" 3

1 printf{"please enter the secret code number: ")

2 scanf( "#d”, &code_entered):

a ! while (code_entered != secret_codel:

4 printf{"Congratulations! You got admission!#in”™ )

4] . .

2| retun o while loop - alittle longer

Printfi"To enter SNU,#n" 3
printf{“please enter the secret code number: “ )
scanfl"fd", &code_entered;):
while (code_entered != secret_code)
{
printfl"To enter SHU, #n0" )
printf{"please enter the secret code number: ")
scanf{"fZd", &code_entered):




Nested loop (S & F L)
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* Nested loop: one loop inside another loop

o Useful for many cases; e.g.) data in rows and columns

1

2!
o
4
5
]
K
a

9
10
1
12
13
14
15
16
17
18

=+ rowsl.c -- uses nested loops +/
ginclude =stdio.h=
fdefine ROWS &
‘Lgdefine CHAR: 10
=int main{void)
{
E int row.
char ch: outer loop
For Crow = 0; row < ROWS) row++) A+ line 10 =/
{
for {(ch = "A&"; ch < ('A" + CHARS ) ch++) J+ line 12 +/
printf{"&c", chh .
print( "N % Inner loop
} \
return 0. \/
¥

Run 10 times for each iteration of outer loop

H =52 O



More assignment operators *«;,;;

t= = = = %= oo s
scores += 20 > scores = score + 20

dimes -=2 > dimes = dimes +2

bunnies *= 2 > bunnies = bunnies *2

time /= 2.73 > time =time / 2.73

reduce %= 3 > reduce =reduce % 3
X*=3*y+12 <> X=X*(3*y+12)

These assignment operators has low priorities as =



Introducing arrays Gy
- Very brlef IntrOdUCtlon SEOUL NATIONAL UNIVERSITY

o Arrays (BHE):  important! & Useful!

« Array: a series of values of the same type stored sequentially.
The whole arrays bears a single name.

 HHE: =28 HOIe &= JHe K &t =0l
m*x*oi MEE N U O'gj* BRE & HIJF oFLEE

— /) T/ —

Ol S

v int score[lﬂ]/

e score Is an array with 10 elements. Each of element can hold
a type int value

Index, subscript(& X}) or offset



. e
Introducing arrays i@ig@'_
B Very brlef IntrOdUCtlon SEOQUL NATIO::L UNIVERSITY

Int score[10]

score[0] score[l] score[2] score[3] score[4] score[5] Score[6] score[7] score[8] score[9]

Numbering starts from 0 (not 1!!).

Each element can be assigned a int value.

score[4] = 120; score[9]=23;

« BHIEFAE Z2 HIOIEHES EBtH=E AtE0t= A1t
Lot HAOZ ALEIS

scanf(“%d”", &score[4]);

An array can be of any data type



Loop using a function return value
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L Ry L

B/ power.c - HE 2| &+ HSHSS 7L
L#include =stdio.h=
[[double power{double n, int pJ 7/ ANS| = = EEf2] ]
2 int main{void)
{
double ¥, =pow.
int exp;
printf("HE 2, A5tz HeH&FE 22 252" 0
printfi" LEILAZ Hn ELHE1E ==
printf(" LWESEA 2 Hn"
while (scanf{ " ZIfid", &, &exp) == 2)
{
wpoWw = powerix, expl; SS T T = ]
printf{"%.202 22 @ 6o L|CH. 0", », exp, =pow);
printf{"S + & YEIAZ., EHHE o YETIA L . Hn ]',
¥
printf("H&®dH & 57 7F O] S0 L=y -- 28 Min"
return 0:
I
w double poweridouble n, ipt p) S EHss Ao ]
{
double pow = 1.
int i:
For [0 =1; i1 == pi: i++]
pow += .
return pow: Adopowz| ZYE B FRCE
I




Lectures (15t half)
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« Ch 1. Getting Ready

— Installing compiler, hello world!

« Ch 2. Introducing C

— Main(), printf(), comments, Ji &8 & K}, syntax/semantic errors

» Ch3.Dataand C (HIOIEH &)
— scanf(), Integer, char, float, overflow, matching data type

 Ch 4. Character Strings (= At &) and Formatted Input/Output
- = A&, format specifier/modifier

« Ch 5. Operators, Expressions and Statements

. = - * U ++ -- type cast,

« Ch 6. C Control Statements: Looping
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Lectures (2"9 half)
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« Ch 7. C control statements: Branching and Jumps

— If, continue, break, switch, goto

* Ch 9. Functions (&} %)

— Defining, prototyping, calling a function, return

« Ch 10. Arrays and Pointers

— Initializing, assigning arrays values, pointer operation...
« Ch 11. character strings and string functions
« Ch 12. File Input/Output



Today

Chapter 7. C control statements: Branching and Jumps
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» C control statements: Branching (& 1)

— If, else . important! & Easy!

— Switch ~ case

* C control statements: Jumps

— Continue, break, goto

* Logical operators (=c| A &HX

e

). && ||

)

» Character /O functions (= At

[°

F

=4

pol

— getchar() and putchar()
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if statement b,
general form (1) SEOUL NATI:::‘LUNIVERSITY
19 Rinclude =stdio.h=

EEl int mainiwoid)

S

47 1nt value:

51 printf("H e 2] E2+E WESHD Entertin” )
G printfl"z= = 0 ",

7 scanfl Ed , Bvalued;

0

Qif| if {walue=0)

10: printf{ "2 LICH. ")

11

123 return 0;
133}




If statement aé’
general fo rm (1) SEOUL NATIO::L UNIVERSITY
If (expression)
Statement

> a single statement or a single block with { }

value >0

true

printf (*2F ==& L Cin”)

false

* Branching statement (= 7| &)

 Test/execution Is done only once ‘

« while???

~



if statement A
general form (1) SEOUL NATIONAL UNIVERSITY

If (score > big)
printf(*<> 2l It Ol ZLCH\n");  [*single statement*/

If (Joe > ron)

{

joecash++; [*compound statement*/

printf(“Ron, AHUIJF & M .\n");  #compound statement*/



If statement
general form (2)

SEOUL NATIONAL UNIVERSITY

1
2
3
4
o]
i
-
3

9
10
11}
12!
13
14
15!

d

int value:

printfi " ole M-

Ty,

e

printf( "= 4

. #include =<stdin.h=
= int main{void)

-

scanfl "Zd", &value).

if (wvalue=0)

- i

printfi "2+ LI CH . #n" )
else

printfi "+ &L CFH.%n")
return 0.



if statement i,
ﬁ)}.{&b
general form (2) SEOUL NATIONAL UNIVERSITY
If (expression)
statementl

else (expression)

statement2

else

pd
~



: Ry

If statement LY
ﬁ)}.{&b

general form (3) SEOQUL NATIONAL UNIVERSITY

14 #include =stdio.h=

g int main(vaoid,)

EHIN

470 int value.

5 printfi ool H485 WESID Entertin” )

G printf( &5 0 "L

7 scanf{"id", Evalue)

=}

Qi if (walue=0)

10; printf( or Tl 0y #Wn” 1

118 | else if (walue=0)

25 printfi{ S+ & WLH. 40" n

133 | else

14; printfi 0% LI CEH.#n" )

15

165 return 0
173~}




_ LY
if statement a3y
general form (3)
If (expressionl)
statementl )
I
else\ If (expression2) olse if
lue >0
statement? \Vaue
else
value <0
statement3 Ir dse T~ true
tfrue
printf (‘0 LICk\n")  [| printf (“S ==& LIC\n") printf (*2F ==& LI Cn")
A\ 4




If statement

RS
general form (3) SEOUL NATIONAL UNIVERSITY
If (score < 1000)
bonus = 0;

else if (score < 1500)
bonus = 1;
else if (score < 2000)
bonus = 2;
else if (score < 2500)
bonus = 3;
else

bonus = 4:

Multiple levels up to 127



if statement Y
ﬁ‘-&\x&f-
three general forms
If (expression)
statement
If (expressionl)
statementl
If (expression . .
I (expression) else if (expression2)
statementl
statement?2
else (expression2
se (expression2) olse
statement2
statement3




if statement %ﬂg
palrlng else Wlth If SEQOUL NATlO::L UNIVERSITY

if (number > 6)
If (number <12)
printf(*You are close!\n”);
else

printf(*Sorry, you lose a turni\n”);

* \When number is 57??



if statement Gy
palrlng else Wlth If SEOQUL NATIONAL UNIVERSITY

if (number > 6)
If (number <12)
printf(*You are close!\n”);
else

printf(*Sorry, you lose a turni\n”);

« When number is 5???

« Very important to have proper indentations (| O A J|)!



Character I/O functions (S X Q£ 8 =) (i)
getChar() & pUtChar() - lC} ‘O=! nD_ I+ SEOUL NATIONAL UNIVERSITY

* getchar()

— returns the next character from input (2 2 2L 22 H U2
= AE 2l E)

— No argument

— ch = getchar(); <->  scanf(*%c, &ch);
e putchar()

— prints its argument.

— putchar(ch); <> printf(*%c”, ch);



. = — \"%‘2 al
Character /0 functions (& At & & & &F ) %ﬂ;
getchar() & putchar() - &&= A

 Getchar() and putchar()
— faster than printf() and scanf()
— more compact

— no need for format specifiers

o Buffer (JAII[ M E )0 AUA—CHI EnterE =2 [

012t A| &




. o = _— RGP
Character I/O functions (2 X S & =) (7
ctol 2 T} —
getChar() &- pUtChar() T oL = O SEOUL NATIONAL UNIVERSITY
lim /+ cypherl.c -- alters input, preserving spaces */
2 #include =stdio.h=
Jibfdefine SPACE {+ that's guote-space-quote +/
48 int main{void)
Bl
Gi char chi
7
a: ch = getchar( ) f+ read a character +f
Q: while {ch = "#n") f+ while not end of line */
10: d
111 if {ch == SPACE) f+ leave the space +f
12} putchar{ch) f+ character unchanged +/
131 else
14 putcharich + 1), /+ change other characters =/
15i ch = getchar( ). f+ get next character */
16 h
17: putchar(ch f+ print the newline *+/
18! o e e g s
19: return 0;
20: ]}




R
Logical operator G
.
g p I %‘“‘-‘)x&g

&& | | . SEOQUL NATIONAL UNIVERSITY
18 /¢ checount.c -- use the logical AMD operator

2 #include =stdin.h= - .

3:L#define PERIOD ©.° student” .

4 int maintvoid) There are ¥V non—qguote characters.
I H=atdd OfF ZIL FEHA 2 - - -
G: int ch.

T int charcount = 0.

8:

q; while ({ch = getchar{ ) != PERIOD)
10 d :
1 if (ch '= """ G&ch != 4y logical AND operator &&
12 charcount++;
13 )
14: printf{"There are ¥d non-quote characters.#in”, charcount )
15
16 return 0:
I

10




. 2558
Logical operator i,
I 7*‘-!».(4!-
&& | | " SEOUL NATIONAL UNIVERSITY
&& And
! or
| Not

T
T
F
F

m d4 T -
m m T -
m 4 4 -
- =4 M T



: TR
Logical operator N,
Precedence ($_ /d i_ -?-l ) SEOUL NATlo::L UNIVERSITY

A>b&&b>c|lb>d <> (@>h)&& (b>c)) || (b>d)

In the order of
> && ||

Use Parentheses () € clear meaning



Logical operator ),
Order Of evaluatlon SEOUL NATIONAL UNIVERSITY

* C does not guarantee which part of the following expressions
are evaluated first.

— Apples=(5+3) *(9 + 6);

* Logical operators are exceptions. Logical expressions
evaluated from left to right.

¢ && || | :seguence points
EX) if (num ! 0 && 12/num == 2)
printf(*_1 === 60| Ct.\n")

— If num has the zero value, the expression is false, and remaining
part is not evaluated any further.



FABU AL ZQIE e,

SEOUL NATIONAL UNIVERSITY

+ Side effect (5 & &) : the modification of data object or file
— States = 50;

— For C, the main intent is to evaluating expressions and assignment
IS ‘side effect’ — doesn’t make sense to us.

 Seguence point : a point at which all side effects are
evaluated before going to the next step.

« while ( x++ <10 && (x +Y) < 20)

— Xis incremented first before the expression on the right is
evaluated.



Logical operator

order of evaluation and range

SEOUL NATIONAL UNIVERSITY

If (range >= 90 && range <= 100 )

printf(*A\n”);

printf(*A\n”);

If (90<=range <=100)

Don’t do this!

Semantic error!
(90<=range) <= 100

Oorl

< always true



Conditional operator (Z= 21 &4 &k X} o,
7- W,
¢ 7 the only tertiary operator (&5 2 & AFKT
If (y<0)
X=-y;
X=(y<0)?2-y:y; <> else
X=Y,

o General form

Expressionl ? Expression2 : Expression 3

true false
ex) max=(a>bh)?a:b;



Loop Aids: Continue and break ),

e M2|o =ALSE&2 X805t HH=2
e continue; oHE =22 LIHAIE AU SF L, oY
Z L0 =2 AIOIZ2 = Al &,

break: ™ X2l2 =ML =5= stotld, LS

==,

s WFAEE Jets &2 s,



Continue and break

SEOUL NATIONAL UNIVERSITY

v
while (( ch = getchar() ) ! EOF)

{
blabla(ch);
if (ch=="n)

continue
yakyak(ch);
}

blunder(n,m);

while (( ch = getchar() ) ! EOF)
{

blabla(ch);

if (ch=="n")

break:

yakyak(ch);
}

blunder(n,m); .




=)

1B #+ animals.c -- uses a switch statement +/

2 L#include =gtdio.h=

dil#include =ctvpe.h=

4dgint mainivoid)

GHR

G char ch;

7

3 printf{"Give me a letter of the alphabet, and | will give "
q printf{"an animal namefnbeginning with that letter.#n")

mn printf{"Please tvpe in a letter) tvpe # to end my act.#n" L
[ while ({ch = getchar{ ) != "#°)

12 {

13 if{#n" == ch)

14 cont inue;

15 if Cislowerich)) S+ lowercase only x/

16 switch (chi

17 {

18 case ‘a’

19 printfi argali, a wild sheep of Asiafin™
20 brealk:
21 case ‘b’
22 printf{ "babirusa, a wild pig of Malawn"
23 break:
24 case '
25 printfi "coati, racoonlike mammalin™ ).
26 break:
27 case 'd’
28 printf{ "desman, aquatic, molelike critterdn”
29 break:
an case ‘e’
a1 printf{"echidna, the spiny anteaterin” ).
a3z breal:
33 case "f°
a4 printf{"fisher, brownish martentn™)
a5 break:
el default
aT printf{"That's a stumper!n”
a8 i J+ end of switch x/
39 elze
40 printf(" 1 recoganize only lowercase letters. in” X
41 while (getchar{} != '#in')
42 cont inue; J+ skip rest of input line =/
43 printf{"Please type another letter or a #.%n")
44 J+ while loop end +/
45 printf{ "Bye!lin" )
46
47 return 0;
48

Multiple choices: switch ~ case

mals.c | Al E H 0| X

SEOUL NATIONAL UNIVERSITY

EEE LAWY INOQOWSRSYSTEM I 2 RCma.exe

Give me a letter of the alphabet. and I will give an animal name

heginning with that letter.

Pleaze type in a letter: type # to end my act.
a

argali, a wild sheep of Asia
Please type another letter or
b

habirusza, a wild pig of Malay
Please type another letter or
C

coati, racoonlike mammal
Please type another letter or
d
desman .

a H.

aguatic, molelike critter
Please type another letter or a H.




Multiple choices: switch ~ case £,

SEOUL NATIONAL UNIVERSITY

switch (integer expression) o expression & case label :
{ Integer (including char)

case constantl:
* No case label matches

statementl; .
expression: default

case constant2:

Statement2;

default:

statements;



S/,

Eh

!@f
4

Multiple choices: switch ~ case Ak,

SEOUL NATIONAL UNIVERSITY

{E

Switch~case with break

—— SWitch(number)
{

case: statement 1;

break;

—>» case: statement 2;
break;
case: statement 3;

—— swWwitch(number)
{
case: statement 1;

break;
default: statement 4;
bs
“—> statement 5;

—» case: statement 2;
case: statement 3;

—— default: statement 4;
}

—> statement 5;

Switch~case without break



Multiple choices: switch ~ case

SEOUL NATIONAL UNIVERSITY

¢ EX)

Switch (choice)

{
case 1.
case 2: printf(“ Lk O] & "\n"); break
case 3: printf(“& 3} CH\n")
case 4. printf(“Sd X[ CH\n"); break
default: printf(“&f Al LH 2t.\n");

choice=1, 2, 3, 4,57



SEOUL NATIONAL UNIVERSITY

while (funct > 0)

(iabeDstatement

{
for (I =1; 1 <=100; i++)
{
for (j =1;j <=50; j++)
{
If(XxX)
goto help;
}
}
}..

help: xxx
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Chapter 7. C control statements: Branching and Jumps
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» C control statements: Branching (& 1)

— If, else . important! & Easy!

— Switch~case

* C control statements: Jumps

— Continue, break, goto

* Logical operators (=c| A &HX

e

). && ||

)

» Character /O functions (= At

[°

F

=4

pol

— getchar() and putchar()
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Next week ) %ﬂg
Chapter 9' FunCtlonS (BDI-jA_) SEQUL NATIONAL UNIVERSITY

» Functions and how to define them

Arguments and return values (& & 21 At 2t 2| & g))
Function types (&) ==2| UIO0IH &)

ANSI C prototype

Recursion (AH )

Pointer variables as arguments
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