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XE (Selection Statement)

21 (Condition)0j| Cf2tA MEHAM O 2 T2 7 242 ZISH
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2-Way Selection
o« 5 71A| EHZ] S0]| of 7HA]

Multi-Way Selection
« Of2] 71| AEHZ| S0l o 7HR| (22 1 0| 4)

« 2742 OI0| UOPER| & ZH2S '$2 4 UCH (nested)
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2-Way Selection - if ~ else

if (£21)

! N N

[/Z210]| 2 (True) & My

. if (expression)
expression

statementl

else
else

{ statement?2 statementi
statement?2
[/Z10] A (False) & | |

Al

} (a) Logical Flow (b) Code




Nested /fStatements

‘ 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
0121 712 MEAZ| Z0|IA] B (B2 10|42
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e switch &
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switch &

» GAfot 1A} of= THaQ| aX (Hr, ef2f 2[E 40) 0l (2] 7HA| HEYR| 7t U= W

switch (ZAILH&)
{
case of1:
statementl_ 1, | ——
statement1_2;

case %2 :
statement2_1;
statement2_2;

case %3 :
statement3_1;
statement3_2; V \7 {/
} 241 X2 x3 == ZAICHAS




break:;

* switch, while, for, do while 22 R4 & B2 22 HEALIZ = 2O

° |f _E_% (o] 1|

* 7t& 7P ot HEALEE 4= QUL

* A8 8
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Loop (112])

0O Ol

e Loop = EE._:|9: A== Hh=ol
ex.1~50 77tz|e] & +5

while =, for &

e post-test loop: 4
do~while &

* Requirement
e Initialization
» Update
e Condition Check

Initia_li_:«:e
condition

_____________

% Action(s)

Update .
‘| condition §.

exit

Initialize
condition

Action(s)

i Update |
| condition §:

exit

(a) Pretest Loop

(b) Post-test Loop




for &

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

{ —»(expr3 X1 Naise
//Statement; expr2
//statement; ‘ — |
cee statement

- -

} expr3

i
| _> C (T) _> S —> U —> C (T) —> S —> U (a) Flowchart (b) Expanded Flowchart

-> C(T)=->S->U-) C(F)-) loop out for (exprl; expr2; expr3)

statement




while &

* Pre-test Loop N
¢ _%.7_'|O| True?_l %?_l' Statements% while ( expression )
Al A3 {
while (condition) Action
{ Action
/[statement; : . :
/[statement;; | Action | Action
e ' } // while
—
} exit
(a) Flowchart (b) C Language

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



do~while &

* Post-test Loop
« X2F0| Bt=eh Z2F StatementsE Al
o 2|2 1H2EIEA| 2=

do

{

/[statement;
/[statement;

} while(condition);

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

expression

do

Action

Action

Action

} while |[(expression)|;




Requirement7 EL2 = 3%
L

* Requirement=0| B0 2} G

e |nitialization €= 4<

HIE RS ¢lot EEot Ho

e Condition $l= 42
O BZRAZ Bst 20 ex) while()



forand while as Perpetual Loops

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

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




for21} while2 H| 11

initialize —V\\

for|(initialize;
while |(expression) T
| exXpression;
update)
VO | ST |
| | | |
: action | : action |
I I
I . I
| action : | action I
| / |
: update | : I
'} // while l '} // for |
L e e e e e e e e — L e e e e e e e —




A oz ALe

- for: loop & 2 SO0 o= A| ZAUU= B FEAME
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* While, do~while: 2 S0t0fot= A RE= ER FEALE
- ‘RUZZUY NA| =2| 2 AlcH 1
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for < while < do ~ while
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e Break
« 7} 7P112 switch, loop & ot 7HE LY.

e Continue
* loop = 2H0j| 204 A{, HIE Condition S £ ZIC}.



Break

» 714 717712 loop ot 7HE WFA{LFZICL.

{

}

while

for ( wj; wjp o) .
us out of the inner loop
e (the for loop). The while
{ loop is still active.

(condition) M

The break statement takes

if (otherCondition)
break;

} // for

// more while processing

7/ while




Continue

e for 20j|A= Continue £ 2HLIH update -) condtion= 7 2IC}.

e while, do~while0|A= Continue & BH{H condition2F HZICtH 11
Jd8r0]| 27| = Sfat -

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

continue: continue: continue: l

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

while (testCount++, loopCount <= 10);
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By TS0

##tinclude <stdio.h>

int main(void) { 1)
int i=0, j=0, k=5; 80
while(i<5) { 000

while(j<=i) { 0000
printf("0"); 00000
J++;
}
printf("\n");
i++;
j=0;
}
return 0;



By I=S7]2

##tinclude <stdio.h>

void main() { 2)
. . . 00000
int i=0, j=5, k=5; 0000
while(i<5) { 000
while(j>i) { 00
printf("0"); 0
J--3
}
printf("\n");
i++;
J=5;



B US713

void main() {
int i=0, j=4, k=0;
while(i<5) {
while(j > i) {
printf(" "); J--;
}
while(k <= i) {
printf("0"); k++;
}
i++; j=4; k=0; printf("\n");
}

3)

00
000
0000
00000




Dy¥ar=714

void main() {

: . . . 4)
int i=0, j=5, k=5; 00000
while(i<5) { 0000
. . . 000
while(j<i) { 00
printf(" "); j++; 0
}
while(k>1i){
printf("0"); k--;
}
printf("\n"); i++, j=0, k=5;
}



@QFOHEY| 5

void main() {
int i=0, j, k=0, temp=0, row;
scanf("%d",&row) ;
while(i<row) {
j=row;
while(j-1 > i) {
printf(" "); j--;
}
while(k <= temp) {
printf("0"); k++;

printf("\n"); i++, k=0, temp+=2;

5)

000
00000




BoFOHE7| 6

void main() {
int i=0, j, k=0, temp=0, row;
scanf("%d",&row) ;
temp = row*2-1;
j = row-1;
while(i<row) {
while(i>j) {
printf(

)5 J++;
}
while(k<temp){
printf("0"); k++;

printf("\n");
i++, k=0,j=0, temp-=2;

6)

00000
000
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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.
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Functions called by main

2

Function
a

Functions called by Function 1

Function
b

Function |
C o d

Function called
by Function 2 |

Function § [Function
E f

Functions called
by Function 3



Main
Module

I I
Module 1 I Module 2 I ‘ Module 3 I
I

I
Module 1b I‘ Module 1c I Module 2a| ‘ Module 3a I‘ Module 3b I



Calling a Function That Returns a Value

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

Returned
stored here

// Function Declaration
int multiply (int multiplier,

int main (void)

int multiplicand );

product =|multiply (6, 7::”#-—__—“‘hﬁhﬂﬁ“\\\\
1

{
int product;
return 0; f
} // main 42

|

|

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

return (x * x);

Y // sqr

int multiply
{

int x, int y)

return [x * y;

} // multiply

Function Definition



H2e| SZ=2 240t R E

}

int sgr (int Xx)

// Statements
return (X * X);
// sqr

Two values received
from calling function

{

double average (int x,int y) Il

double sum;

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

// averagi//kfmuﬂ__ﬁﬁﬁﬁh\\
One value returned

parameter variables
X

y

local variable
sum

to calling function




Call-by-Value

// Function Declaration

void downFun (int x, int y);

int main (void)

{

// Local Definitions
int a = 5;

// Statements
downFun (a, 15);
printf("%d\n",
return O0O;

} // main

)

{
// Statements

X =X +Y;
return;
} // downFun

void downFun (int x, int y) |l

a 5 15
| I
| |
| I
One-way
communication
: )
| I
2 1
X |2 20 y 15

Only a copy



Call-by-Reference

// Function Declaration ll
void biFun (int* ax, int* ay);
int main (void)

{

// Local Definitions

int a = 2; Z 4 £ 2

int b = 6;
// Statements
biFun (&a, &b);

return 0;
} // main

Dereferences

void biFun (int* ax, int* ay) Il \ |
{ ax ay
*ax = *ax + 2;
*ay = *ay / *ax;
return;
} // biFun




SWAP

void exchange (int* numl, int* num2); Note that the type

// Function Declarations
includes an asterisk.

int main (void)

// Local Definitions
int a;
int b;

// Statements

exchange (&a, &b);

return 0;
} // main

Address
operators

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

{ numi  num2
// Local Definitions

int hold; num1 and num2

are addresses

// Statements

hold = ‘*numl; Note the indirection I:I

*numl = *num2; operator is used for hold

- dereferencing.
*num2 hold;

return;
} // exchange




Scope

*/

#include <stdio.h>

/* This is a sample to demonstrate scope. The technigques
used in this program should never be used in practice.

int fun (int a, int b); Global area
int main (void)
{
e a main's area
int b;
float y;

{ // Beginning of nested block
float a =y / 2;

} // fun

float y;
float z; Nested block
area
z=a*b
} // End of nested block
} // End of main
int fun (int i, int j)
{
int a; fun's area
int y;

SEEMHH U= ZE=H,IE

%
)

ScopeE = H4F IS = QUL
Scope LHo|A] 4=l = ol Scope

OFOJ| ATt Z2{{SIC},

A7 | 2Lt A2 Scopel| HeE = 5+
0F 51| Scopel| Hy= 'é' T QLY.
P2t Scope, A& Scope 0f| Z2 0|29
BH71 QO™ Al Scope 0| Q= H
= =L}

>4

T
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o 2134 (recursive)

» Array + Search
* File 1/O



Recursion



Iterative vs Recursive

factorial (n) =

[1 ifn=0
| n * factonial (n — 1) ifn>0

factorial () 1 ifn=0
dC d =
V= s =D *n=2)..3%2%1 ifn>0



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




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



Duplicate computation on Fibonacci

Fibp,

Fibn_‘] -

Fib n-3 [ Fib p-4

Fibn_2

Flbn_ / Fibn-s Fibn-S + Fibn-4

Fib(4)

Fib(3)

\+

Fib(2) A4/ Fib(1) Fib(1)
1 1

Fib(1) Fib(0)

Fib(2)

Fib(0)

(a) Fib(n)

(b) Fib(4)




Fibonacci Run Time

No. Calls
] ] 11 287
2 3 12 465
3 5 13 753
4 Q 14 1,219
5 15 15 1,973
6 25 20 21,891
7 4] 25 242,785
8 &7 30 2,692,573
Q 109 35 29,860,703
10 177 40 331,160,281




Tower of Hanoi

|

sSource Auxiliary Destination



Tower of Hanoi

A B C

Stant Step 1

> .
o
O

*
A B C
Step 2 Step 3



Recursion Z7|

o
=EES

e Base Case (n=1)
e n=k 2 n=k+17?

O ALEQ?
« 2 BH| & CHEGH| = 5 QL)

o CHA: M| R 2| A7} BT}




Tower of Hanoi

void tower (int n, char source, char auxiliary, char dest);
source= A|2HA, auxiliary= S, deste= 2214

e Base case: if(n==1) source = destination

e e|se:
tower(n-1, source, dest, auxiliary); (1)
source = destination; (2)

tower(n-1, auxiliary, source, dest); (3)




Array SfH 7|



A2 =X Data Structure

» A particular way of storing and organizing data in a computer so
that it can be used efficiently.

» B2 YO HI0|HE 2A 2 = |, AREo5H7| flofl (ex. 2UEU HA)
= AR+ 2= H|0|E S WEAH A 4 UL

OPN
=||l

* Matrices
e Linked lists

* Priority queues

» stack, queue, etc.
 Hash tables

 Trees and graphs

o121

Unstructured data

3

5 17

20

7

22

Structured data

20

Can be defined with array and
accessed with index




o AL

04 [|0[E{S Of| | 2 ZABHA
217 W2 7L 2843
HI0|E{7} BOFR|™ b= Q2 Z2ICt

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,

SGOI‘BS1

score 82

Score 83

scores,
scores,
scores,
scores,

scoresg

B|N{NINININR{RIN(N

scoresy

scores

(a) Subscript Format

scores

(b) Index Format




Array= 2l 2AL127?

» (42171 2| Li[O]E S A{ &ol{OF 2!

- HaE 20| U717

« J1FH ¥20| LU= A!

« 1 70 AZEAHS OEA 7= A0t

Array!

score0

score1l

scorez2

score3

scored

scoreb

score6

score7

score8

score9




rx
o

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]



(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 li%};
317 ..|10

The rest are

filled with Os All filled with Os



p G |
=L
name[index]: HiE 2 05E] A|2l5t= 74 F9

for (i = 0; i < 9; i++)
scanf (“%d”, &scores[i]);

scores[4] = 23;
printf(“%f”,gpal[11]); //HiE gpall "12BH] r ==

Element address = array address + (sizeof (element) * index)



int ary[10];

fun (aryI[3]);

Y

void fun (int x) . h
‘ int a; int ary[10];
process x
v // fun fun (&a); fun (&aryl[3]1);
N |

/

void fun (int* x)

{

process x
Y // fun




volid fun (int fAry|
{

process x
} // fun

1)

Fixed-size Array
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Searching on Array

Location wanted

(4)

a[0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10] a[11]

4 (21 | 36| 14|62 (91| 8 |22 ]| 7 (81| 77|10

Target given
(62)



Sequential Search Design

index

index

N S

index

Location wanted

SeqgSearch

‘ looker =0 |

looker < last

&& target !=
list[looker]

looker++

4
al0) a[1] a[2] a[3] a[4] a[5] al6] a[7] a[8] a[9] a[10]a[11]
4:2135145591822?81??10
) C—
u Target given
62 !=4 tEED
al0)] a[1] al2] al3] a[4] al5] al6] al7] a[8] al[9] a[10]a[11]
4 2] /|14 |62 |91 | 8 |22 7 |81 |77]10
) (o
index Ty
af0] a[1] al2] a[3] a[4] a[5] al6] a[7] a[8] a[9] a[10]a[11]
4 |21 136 | 14|62 |91 | 8 |22 7 [81 | 77|10
=}
index E‘“m___%
af0] afl] a[ET‘a[S] al4] a[5] a[6] a[7] alB] a[9] a[10]a[11]
4 | 21|36 1? 62 |91 | 8 |22 | 7 |8 | 77|10
(féf!=14
—— .
am]aH]aEfEBTaM]aﬁ]aW]aW]am]aw]m1maHﬂ
4 |21 |36 |14 |62 |91 | 8 | 22| 7 |81 | 77|10

*|locn = looker

set found

(Bewn )

Return



Sequential Search £4

« Unsorted H{E0|| CHsHAl= A 25 E| % Bf0Fot7| I =0 H| 2 =24 0|C},
e Worst Case: O(n)
d:L:gt

a[0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10] a[11]
4‘2136146291 8 |22 | 7 |81 |77 | 10

index
al0]~a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10] a[11]

4 |21 |36 |14 (62 | 91| 8 |22 | 7 |81 |77 |10

a[0] a[1] a[2] a[3] a[4T a[5] a[6] a[7] a[8] a[9] a[10] a[11]
42136146293 8 |22 | 7 | 81|77 | 10

i2 72 1= 91

index

al0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10] a[1
4 [ 21|36 | 14 | 62 | 91 8 |22 | 7 |81 |77 | 10

Index off
Note: Not all test points are shown. end of list




Code
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e
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_=
o
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OB W N RO

*/

==================== gegSearch ====================
Locate target in an unordered list of size elements.
Pre list must contain at least one item
last is index to last element in list
target contains the data to be located
locn is address for located target index
Post Found: matching index stored in locn
return true (found)
Not Found: last stored in locn
return false (not found)

bool segSearch (int 1list[], int last,

{
//

//

int target, int* locn)

Local Declarations
int looker;
bool found;

Statements

looker = 0;

while (looker < last && target != list[looker])
looker++;

*locn = looker;

found (target == list[looker]);
return found;

// segSearch




Binary Search

first mid last
11

al0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]

4 17|18 ([10|14]|21(22|36|62|77 (81|91

first mid last
6 Il 8 I[11

al0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]

4|17 |8 |10|14(21|22|36|62|77|81|91

first mid last
sl 67

al0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]

417 (8 ([10|14(21|22|36|62|77|81]|91

Function terminates

Unsuccessful Binary Search Example

first mid last targef
0 5 11 _ 11
I ————,

al[0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]
4 |78 (10142122 (36|62 |77 |81 |91

first mid last
o] 2|4

al0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]
4|7 [8]|10|14]21]22|86|62|77|81|91|

first mid last
S E K

al0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]
4 |78 |10|14|21]22|36|62|77 |81 |91

first mid last
3 3 4

bes

al0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]
4 (7|8 (10[14]21|22|36(|62|77|81 |91

first mid last
all 4]l s

Function terminates

11> 10




Binary Search Design
o

first=0
last = end

mid =
(first + last) / 2

target >
list [mid]

target <
list [mid]

first <= last

e first = last + 1

‘ first = mid + 1 |

last = mid — 1

*locn = mid
set found

—O)
)




Binary Search &4

« M L& HIS 2 sorted Q1 &fE{O{OF SHCE.

» Off iterationOl| A 281(1/2)= MAl =L20|A] H[2IAIZICH (M| 2l2 A=

H IO QO AHO
= =-11 HACO

* O(logn)



O(n) vs O(log,n)
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/* =================== bhinarySearch ===================

Search an ordered list using Binary Search
Pre list must contain at least one element
end is index to the largest element in list
target is the value of element being sought
locn is address for located target index
Found: locn = index to target element
return 1 (found)
Not Found: locn = element below or above target
return 0 (not found)

Post

*/
bool binarySearch (int list[], int end,
int target, int* locn)
{
// Local Declarations
int first;
int mid;
int last:

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

// Statements
first = 0;
last = end;
while (first <= last)
{
mid = (first + last) / 2;
if (target > list[mid])
// look in upper half
first = mid + 1;
else if (target < list[mid])
// look in lower half
last = mid - 1;
else
// found equal: force exit
first = last + 1;
} // end while
*locn = mid;
return target == list [mid];
} // binarySearch
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 Stream?
« Standard Input, Output functions
- OfU = HE| ™ 27| /ool == ot7|
* FILE*, fopen, fclose, fscanf, fprintf
« FLUSH?

 Character I/O
e getChar, putChar, fgetc, fputc, ungetc
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STanDard 1/0O (stdio.h)

» Standard Input Stream : stdin
e Scanf ol-Ajl-Al-_Q_El-E éEE‘_l
« Z&(console) 3tHOA 7| EEE Sot Y™ S 2=

» Standard Output Stream : stdout
e Printf 3I27} AFRSH= AEZ
- 2& 30| 22

o UZO| E& ofHI AESH | @fot WLH (Stream) !



FILEI/O

» &% (console) otHMO[ A~-F0] O IfH (Ltxt .c etc) 2 &
of Steam

Sol7| #

#include <stdio.h> |
FILE *infile; ( A
. e “ . » o« M int main (void)\Elle Variablg
infile = fopen (“anyfile.txt”, "w”):

FILE* spData;

o "o

spData = fopen ("MYDATA.DAT", "w");

. . } 7/ main xterna
fclose (infile); ®—

FILE

— |-—— IspData
MYDATA .DAT —
Physical File

.: 4—‘ Stream Gq—@




File AFE options

er:Q7| 2C (HHAE 1)

« QIO 2 2|, UOH XHFFE §7]
cw:iMA7| BE (MAE @C)

« 7|E0]| (O™ ME 2HE7(, JOH L} A1 MZE AT
+a: Q07| BE (MAE L)

« 7|E0] PCH MZ 2HS7(, U H AL F 0| Hot7|

e b:HO|H2| R E

FILE* infile = fopen(“indata.txt”, “r”); [[H7|12 B
FILE* outfile = fopen(“outdata.txt”, "w”);  //2A7|=2 E7|




File-Opening Modes

Mode Mode
r W
N, N

Open existing file

Open new file
for reading

for writing

EQOF EOF

'\

Open
existing file for writing
or create new file

File marker
positioned at
beginning of file

File marker
positioned at
beginning of file

(a) Read Mode (b) Write Mode

File marker
positioned at
end of file

(c) Append Mode



FILE *fp;

[[REEA] text.txt THEO| SCLHO| U0C{OF ST}, (ALt 2 2

fp = fopen(“test.txt”, “r”);

[/EEO0| ML= SRA=A| HIEA| A2
if (fp == NULL) { return -1; }

[IAEO| ELtH EQIE S HOMELL.
fclose(fp);
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int fprintf(FILE * out, const char * format,

Filestream, out © & FE{ format2| Ej = S=d5IC},

H|1) int printf(const char * format, =)

int fscanf(FILE * in, const char * format,
File stream, in S 2 £2E{ formate| YEj = ==L}

H| 1) int scanf(const char * format, )

)

)



12| 1/0 &A=

int getchar(void)

int putchar(int out_char)

int fgetc(FILE* in)

int fputc (int oneChar, FILE* out)

int ungetc (int oneChar, FILE* Data)

Int fgets (char *str, int num, FILE * in)
Int fputs(const char *str, FILE * out)



fprintf

FILE * out;
out = fopen(“test.txt”, “w”);
fprintf(out, “%c %d\n”, ‘a’, 22);

fclose(out);

test.txt




fscanf

int a;
char b;
FILE * in;

in = fopen(“text.txt”, “r”);
fscanf(in, “%c %d”, &b, &a);
printf(“%c %d\n”, b, a);

fclose(in);



FLUSH

« AER HIHE HIQ= HBHS BiCt
* scanf & ?:IEE'.E'ZE i MG Al Foll =
» 2%t scant & &H ALO|0f| = &7t HE2 &

ex)

int a; char b;
scanf(“%d”, &a);
scanf(“%c”,&b);
printf(“%d %c\n”, a, b);

fflush();
#define FLUSH while(getchar

| = r\n:)



|'|II

» input.txtl]| U= 389 A5 &= Ot output. txtOl| 2HALF Hit
=

: 94 55 78
* INput.txt 66 54 70
100 96 95
77 63 88

234 77.534

210 65.431
* output.txt 294 97.236

223 74.549




##tinclude <stdio.h>

int main(void) {
FILE *inFile;
FILE *outFile;
int a, b, c;
int sum;

float avg;

inFile = fopen("input.txt", "r");

outFile = fopen("output.txt", "w");

if(inFile == NULL) {

printf(“Input file open
error\n");

return 0;

while(fscanf(inFile, "%d %d %d", &a,
&b, &c) != EOF) {

sum = a + b + c;
avg = (float)(sum)/3.0;
fprintf(outFile, "%d %.3f\n"

sum, avg);

}

return 0;
}

J



CrEAIZH

o] ZF HA[Q |
« ZAF UOMH FIEOC Z or AU A]

¢ ZZFIALBLED
Multi-dimentional Array + Sorting, Searching & String
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