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XZH2 (Selection Statement)

X714 (Condition)d]| [2fA| MEAMOZ T = 723 KIGH
o2 7]2H9| FlowE X&

2—\Way Selection
o N L= NI (<l g N

Multi-Way Selection
« 02 7tX| ME4X| S0 o 7IX|(=2 1 0| &)

» Z7E Qb0fl YOHEX| £ ZAZS 'E2 = UL (nested)




X741 Condition (TRUE / FALSE)

ZAZM HEE SOIM U HAFE & I AL

» CO{M= 0= FALSE, 00] OfL|™ TRUE

* ex. if(0.4)= TRUER Fg

false

true l true
- > ' <

|
0



2—-Way Selection - if ~ else

if (=)
{

[/ZZ10] & (True)

//2=2210] A% (False) [f

expression

BN

if (expression)

statementl
else
statement2 I statementi I
statement?2
(a) Logical Flow (b) Code



Nested /f Statements

expression
2

‘ statement 3 I

statement 2

statement 1

(a) Logic flow

1f

BN

(expression 1)

1t

(expression 2)

statement 1

el

se

statement 2

else

S

tatement 3

(b) Code



Multi-Way Selection

- 04 7HX| ME4X] SOl ofLt (22 11 0]

« ==
OoOTT
e else if 1=

* switch 1=



if ~ else If ~ else

o if-—-else- 29| 2HEH
if( XAZ)

—O

—O



switch &

« AAIOILIAL of= Ol G2 71X] MEHX|7} U= [}
switch (ZAICHAN
{
case 4f1:
statementl 1, | ——
statement1_2;
case %2 :
statement2_1;
statement2_2;
case %3 :
statement3_1;
statement3_2; " V {/
} e w2 U3 == ZAMY




break

* switch, while, for, do while Z2 X712 & HIE2EES H
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Loop (112])

- Loop £ UO| RIS HHESHA MG St X
ex.1~b0 7tX|Q] gt Fot7|, Ai=s U

Initialize
condition

do~while &

Action(s)

* Requirement
* |nitialization | Action(s) |
» Update
* Condition Check

Update .
'l condition {.

Update |
'| condition §!

exit

exit

(a) Pretest Loop (b) Post-test Loop



for &

* Pre—test Loop
for (initialization; condition test; update)

{ —»-(expr3d expr; false
expr
//statement; 31
//statement; ‘ tatement I
ﬁ statement I

} expr3

—

| _> S _> U _> C (T) _> S _> U _> C (T) (a) Flowchart (b) Expanded Flowchart
-»S =) U =) C (F)-) loop out o R P )




while &

* Pre—test Loop

o Z710| TrueQl =0t StatementsE
A= A

while (condition)

{

//statement;
//statement;;

J

C->S-)C-)S-)C -)loop out
T T F

expression )false

« | Action I
« | Action I

‘ Action I'

exit

(a) Flowchart

while ( expression )

{
Action
Action
Action
} // while

BN

(b) C Language



do~while &

* Post—-test Loop

« XF0| OiEgt Z0FS
o XX THZ2 HIEA| AaliE
do
{
//statement;
//statement;

} while(condition);

S-)C-=)S-)C-)S-)C -) loop out

expression

do

Action

Action

Action

} while |[(expression);




* Initialization Gi= 4%

HA
tE=s ?lot SEet Ha/t ER BlE I

» Condition 8i= 42
Y 2274 3. Fot 2O ex) while()

 Update Q= 4R
S..-Think--



for and

while as Perpetual Loops

1| // A bad loop style // A better loop style
2| for ( ; ;) for ( ; !condition ; )
3 { {

4 - -

5 if (condition) } // for

6 break;

7 Yy // for

1 | while (X) while (X && !condition)
2 { {

3 - .

J if (condition) if (!condition)

5 break; e}

6 else } // while

7 .

8 } // while




Set count
to0

exit

—

(a) Pretest Loop

Pretest Loop Post-test Loop

L\
Set count

to 0

Action(s) I

increment
count

true

exit

(b) Post-test Loop

Initialization: ] Initialization: ]
Number of tests: n+ 1 Number of tests: n
Action executed: n Action executed: n
Updating executed: n Updating executed: n
Minimum iterations: 0 Minimum iterations: 1




for=1} while= H|n!

initialize %\

for|(initialize;
while |(expression) O
| expression;
update)
VO | ST |
| | | |
: action | : action |
| |
| : |
| action : | action |
| / |
: update l : :
'} // while l '} // for |
S — L e e e e e e e o —




AN O E ALI2

* for: loop & £ =0[0f of= X
> **2||:||-EE:|O|:7-II[_|-

* While, do~while: 2t =00} ot= X| 2=2E= 42 TE AIE
= ‘XU == [ 7EX| S| A CHI”

« gt OX|H M 7L OOV 22 o o UV H=E0| AME Hot= 217t Lt
a

for < while < do ~ while



/=

* Break

« 7% T switchZ, loop & St JHE L7}

* Continue
* loop = Q0] A0{A{, HIZ Condition & 7L},



Break

* 71 7112 loop ¢t WS HEMLEZILY.

while (condition)
{

Eor (s i o) The break statement takes
Lo us out of the inner loop
(the for loop). The while
loop is still active.

g

if (otherCondition)
break;

} // for

// more while processing

} // while




Continue

* for 20|AM= Continue £ ZHLH update —) condtion= AHZILY.

 while, do~whileM|M= Continue & BHLH condition2 AXICH 1
ZdHH0]| G177 | of 4l -

while (expr) do for (exprl; expr2; expr3)

{ { {

continue; continue; 7 continue;

} // while } while (expr); } // for



The Comma Expression

* Complex expression made up of two expressions separated by a comma
* Most often used in for statements

for(sum=0,i=1;i¢{=20; i++) {
scanf(“%d”, &a);

sum += a,
}// for
while (testCount++, loopCount <= 10)
do
printf("%3d4d", loopCount++) ;

while (testCount++, loopCount <= 10);
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2 ohs

#include (stdio.h)
int main(void) {
int i=0, j=0, k=5;
while(i{b) {
while(j{=i) {
printf("O");
j++;
}
printf("\n");
I++;
1=0;
}

return O;

7] 1

1)

00
000
0000
00000




2y US7] 2

#include (stdio.h)

void main() { 2)
.5 5 00000
while(i{5) { 000
while (i) { 00
printf("0O"); O
=
}
printf("\n");
I++;
]=5;
}



HY US7] 3

#include (stdio.h)

void main() { 3)
int i=0, j=4, k=0; O
while(i(8) { 00
N 000
while(ji) { 0000
printf(" *); 00000
[t
}
while(k{=i) {
printf("0");
k++;
}
i++; j=4; k=0;
printf("\n");
}



@ oks

#include {(stdio.h)

void main() {

int i=0, j=5, k=5;

while(i{b) {
while(j<i) {
printf(" *);
J++;
}
while(ki){
printf("O");
k=3

7] 4

}
printf("\n");
i++, j=0, k=5;

4)
00000
0000
000
00




2 U=S715

#include {stdio.h) k++;
void main() { }
int i=0, j, k=0, temp=0, row; printf("\n");
scanf('%d",&row); i++, k=0, temp+=2;
while(i{row) { }
j=row; }
while(j=1i) {
printf(" ");
- 5)
a 3
}
while(k(=temp) { O
printf("O"); O%%%O




2 U=S716

#include (stdio.h) k++;

void main() { }
int i=0, j, k=0, temp=0, row; printf("\n");
scanf("%d", &row); i++, k=0,j=0, temp—-=2;
imsi = row*2-1; 1
j = row-1; }

while(i{row) {
while(@j) {

orintf("*); ®3%a
i+t
} 00000
while(k(temp){ Oé)O

printf("O");
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not

Zero or more data
values can be passed.
| I 11

bbb

Y Y Y oy

Side Effects

At most one data value
or structure can be returned.




_____________________

Functions called by main

2

Functions called by Function 1

Function J |Function
E a b

__________________________

Function called
by Function 2 |

Functon|
C o d

Function } |Function
e f

Functions called
by Function 3
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Calling a Function That Returns a Value

// Function Declaration
int sqr (int x);
int main (void)

DN

Returned
stored here

// Function Declaration
int multiply (int multiplier,

int main (void)

int multiplicand );

{
// Local Declarations
int a;
int b; a b
// Statements
scanf("3sd", &a);
b = sqgr (a);
printf("%d squared: %d\n", a, b);
return 0;
} // main
int sgr (int x)
{
// Statements X

return (x * x);

} // sqgr

{
int product;
product =|multiply (6, 7::’f—“__—__hhhﬁﬁﬁﬁ\\\\\
1
return 0; f
} // main 42
1’ N
int multiply [int x, int vy) ¥
{ x| 6
. L~
return (x * yf; y 7

} // multiply

Function Definition



MY SZ+= 2i=0iCt M=M=

{
//
}

int sgr (int x)

Statements
return (x * X);
// sqr

Two values received
from calling function

{

double average (int x,int vy) h

double sum;

sum = X + y;
return (sum / 2);

// averag%//§>\~————«\\\\\
One value returned

parameter variables
X

y

local variable
sum

to calling function




Call-by—Value

void downFun (int x, int y);

int main (void)

{

// Local Definitions
int a = 5;

// Statements
downFun (a, 15);
printf("%d\n", a);
return 0;

} // main

// Function Declaration D

void downFun (int x, int y) ll

{
// Statements

X =X +vy;
return;

} // downFun

15

5
| |
| I
| I

One-way
communication

x[#20] y[ 15

Only a copy



Call-by—Reference

// Function Declaration Il

void biFun (int* ax, int* ay);

int main (void)

{

// Local Definitions
int a = 2;
int b = 6;

// Statements
biFun (&a, &b);

return 0;
} // main

{
*ax = *ax + 2;
*ay = *ay / *ax;
return;

} // biFun

void biFun (int* ax, int* ay) Il

ax

ay




SWAP

// Function Declarations
void exchange (int* numl,

int main (void)

// Local Definitions

int a;
int b;

// Statements

exchange (&a,

return 0;
} // main

Address
operators

&b);

int* num2);

Note that the type
includes an asterisk.

void exchange (int* numl, int* num2)|l

{

// Local Definitions
int hold;

// Statements
hold = *numl;
*numl = *num2;
*num2 = hold;
return;

} // exchange

Note the indirection
operator is used for
dereferencing.

numi numa2

[

numi and num2
are addresses

L]

hold

<>



Scope

/* This is a sample to demonstrate scope. The technigques [ ] %J_-'E—I-ig M|-01 X:l %E iE %E_:Il

used in this program should never be used in practice.

=
#include <stdio.h> ql E HD-ISI?_I
int fun (int a, int b); Global area

int main (void) L @' Scope LI- O-”A‘I *I_-lol_-lEl_I E
e main's area ~1 Scope #7| AU M ZXHct

float y;

{ // Beginning of nested block

float a = y / 2; E FO O |:|=| —
Enoelt Nested block ) IIJIE [ 7 Scopes] B

area E. A OIXIEI|- Ol.OI SCOp o

} // End of nested block T % #—' g-IAEI-
= A O]

} // End of main P SCOpeI:EI:'E _I_E DI—I-E = MEI-.
o gy  H}Z Scope, X|= Scope 0| £
o o fun's area 8 O||:| | E_IA_jl_ OIOEI=| o:|I|-|

y 7/ fun SCOpe O‘” o|l_ |:|:|J\E l;lL—_I_

ﬁ
1

= S & © g
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Recursion



Factorial Recursively

Factorial (3) = 3 * Factorial (2)

Factorial (3) =3 *2=6

Y

=

Factorial (2) = 2 * Factorial (1)

Factorial (2) =2 * 1 =2

Y

t

Factorial (1) = 1 * Factorial (0)

Factorial (1) =

1*1=1
}

Y

Factorial (0) = 1




lterative vs Recursive

factorial () [ 1 if n=0
dAClOrla ) =
PHERVZ 1 1+ factorial (n — 1) if >0

factorial () | iftn=0
dC d =
HEV = s oD *m=2)..3%2%1 ifn>0



Limitations of Recursion

* Recursive solutions may involve extensive
overhead because of function calls

* Each recursive call uses up some of memory
allocation

* Possibly duplicate computation, but not always



Tower of Hanoi

|

source Auxiliary Destination
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AI=X Data Structure

* A particular way of storing and organizing data in a computer so that
It can be used efflc:|ently

oMo =2 M|, AE0t7| ol (ex. QUE{LI ZA)
ZAMEE A OIL}

y E'JE &2 I11I0|E1

0II

O
3

* Matrices
* Linked lists

* Priority queues
* stack, queue, etc.
* Hash tables

* Trees and graphs

= Atz E”O|E'|E

= A

[ Ry B —

Unstructured data

3

5 17

20

7

22

Structured data

20

Can be defined with array and
accessed with index




o MLIQ

T2 OO|EE Of A & KESHA]

LS L —

1 H2H JHL M1
CIOIE 7 B30IK|E K=k 26 £2IL

Example: finding a number from a set of numbers
* How many comparisons do we need to retrieve 77

In linear array

5| 7 |20

8 comparisons

In binary search tree

4 comparisons



Array



SCores,,
scores,
scores,
Scores,
scores,
SCOresg
SCOresy
scores,

scoresg

(| {R{R{R{R{R{R{N

scores,

Scores

(a) Subscript Format

Scores

(b) Index Format




ArrayS | MLIQ?

* Hcf7H 2l G|O|E S MZEoHOF !
+ BI4Z 20| RS TR
+ 1324 E20| USULLL Al
+ 7 Of27H0ll MIYEAS O1ZH 7S 217}

score0
Array!
score2
score3

score4

scoreb

scoreb

score”’

score8

score9




[
2

int scores

type of each
element

char name

float gpa

name of
the array

(9]
(0] [1] [2] [3] [4] [5] [6] [7] [8]
Scores
[10];
(O] [1] [2] [3] [4] [5] [6] [7] [8] [9]
name
[40] : L 11}

i [0] [1] [2]
number of gpa
elements

[37][38][39]



712}

(a) Basic Initialization (b) Initialization without Size
int numbers[5] = [?,"I,lf,zr,l!f}; int numbers|[ ] = {f,?i,l.\?,ET:A'E}:
‘ 3 ‘ 7 ‘12‘24‘45' ‘ 3 ‘ 7 ‘12‘24‘45'
(c) Partial Initialization (d) Initialization to All Zeros
int numbers[5] = {3,7}; int lotsOfNumbers lil;iil:’%lo};
317 ..|10

The rest are

filled with Os All filled with Os



M1
| — J -

namelindex]
HiE 2 02 E] A|&ot= A =2

for(i=0;i¢9; i++)

scanf (“%d”, &scoresli]);

scores[4] =
printf(“%f” gpal[11]);  //HHE gpall “12HRY M4y E

Element address = array address + (sizeof (element) * index)
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« Array 22 + Sorting & Searching
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