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Input Devices
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Auxiliary Storage Devices

> Monitor

Output Devices



N #include <stdio. h>
Programmer _ int  main (void )
Text Editor {
/. mai
b /7 main Source
00110 100
. 10101 010
—» | Compiler
01001 011
10110100 Object
00110 1001 01010 10
001100110 10010 01
01001 01110110100 / Executable

Library

Results




Az el

‘ C Types I
‘ Void I Integral I FIoating-pointI ‘ Derived I
| |

‘ Boolean I Character I‘ Integer ” Real I Imaginary I‘ Complex I
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XZH2 (Selection Statement)

« X1 (Condition)d| 2t MEHMO = D= 7243 XIGH
« I=T1H9 Flows &3

2—\Way Selection

e if~else

Multi-Way Selection
 if~else if~else, switch

« X M| HOEX| £ ZAHEZ 22 4 UL (nested)




Loop (Z2])

* pre—-test loop: AA}SILT &85}
while &, for &

* post—-test loop: &alot1l Aol |
do~while &

* Requirement
* |nitialization
* Update
* Condition Check

. OfF| BOIS MLIQ - *Z2”
fore gt 3125 2 I, while, do~while2 2 & [}



not

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

b dbwmd b

YV YV ¥

Side Effects

At most one data value
or structure can be returned.




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) D

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

int main (void)

{

int a = 5;
// Statements

printf("%d\n",
return O0;
} // main

// Local Definitions

downFun (a, 15 )

// Function Declaration h
void downFun (int x,

int y);

15

{
// Statements

X =X t+tYy;
return;
} // downFun

void downFun (int x, int vy) Il

5
| I
| I
| I

One-way
communication

Z 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; Z 4 £ 2

// 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

// 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

<>



Recursion

ILI A
4 % 71

* Base Case (n=1)
*n=k 2 n=k+17

Qff MLEQ?
B BHIE s
RN 22| ARt Y
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* Array + Search(Sequential)
* File 1/0



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)



int ary[10];

fun (aryl[3]1);

void fun (int x)
{

process x
} // fun

int a;

fun

(&a) ;

int ary[10];

fun (&aryI([3]1);

.

///’

void fun (int* x)
{

Process x
} // fun




=LA
%I'-r

O| OIXI= HHE H7|7]| #2

iR HME EZ2M

I_

int ary[10];

fun (ary);

Y

void fun (int fArvyI[ 1)
{

process x
} // fun

Fixed-size Array



Search



a[0]

a1]

Searching on Array

Location wanted

al2]

(4)

a[3]

a[4]

a[5]

a[6]

al7]

a[8]

a[9] a[10] a[11]

4

21

36

14

62

91

8

22

-

81

77

10

Target given

(62)




Sequential Search Design

index

Location wanted

g;@

( SeqSearch '

looker =0 |

looker < last

&& target !=
list[looker]

looker++

al0] a[] a[E] a[3] a[4] a[5] al6] a[7] a[8] a[9] a[10]a[11]
4:21 14 EEE?B‘I 77110
Thr et wen
|ndex
al0] a[1] al2] al3] a[4] aﬁ]aﬁ]aﬁ]am]am]aﬁmaﬁﬂ
4 21 36 | 14 | 62 | A1 8 22 7 81 77| 10
e
index 1
af0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]
4 |21 |3 |14 |62 (91 ) 8B |22 | 7 | 81| 77| 10
index T
af0] a[l] a[ET‘a[S 1 a[4] a[5] a[6] a[7] al8] a[9] a[10]a[11]
4 | 21 | 36 62 |91 | 8 |22 | 7 |81 | 77| 10
(féf'—14
|ndex
af0] a[t] a[E] 3[3‘3[4 1 a[5] al6] a[7] al8] a[9] a[10]a[11]
4 |21 |36 |14 |62 |91 ) 8B |22 | 7 |8 |77| 10

|
*|locn = looker

set found

( Return '




Sequential Search E%

* Unsorted HIE0| CiollM= XMSEE & EiOfol”| [ =0i| H|2=%0|LC}.
* Worst Case: O(n)

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

al0] 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

12 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

W 3 O bW N

R i
N Oyl W N RO WO

=
o

DN N NN DNDDND NN
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




File I/O



2 Hj2Lt

e Stream?

» Standard Input, Output functions

- = B & 2H7[/IU0 ==Hol7|
* FILE*, fopen, fclose, fscanf, fprintf

* FLUSH?

* Character 1/0
« getChar, putChar, fgetc, fputc, ungetc

* Practice) 1. Copy Text 2. Yo MAUQ| £t & 44 M|7|



CtA|H= Steam CHO|0{ 124

Data Source Program

- |nput Text Stream G—> Data

________________________________________________________________________

Data Destination



STanDard I/0O (stdio.h)

» Standard Input Stream : stdin
« Scanf =7} At ol= AEHE
+ Z&(console) 3IHNIM 7|HEES SoF S S
» Standard Output Stream : stdout
. Printf St7t AfZol= AEHE
|.EI=|()1| =<E_=|o|-

OII

oI=Z<0| =3
o Q=0 H

>

StHI AESH| et &L (Stream)!



FILE I/O

« 22 (console) HHIIQ| AE0| O I ( txt .c etc) I} AESH| &5t

Steam

FILE *infile;
infile = fopen(“anyfile.txt”, “w");

NN

fclose(infile);

{

spData = fopen

} // main

#include <stdio.h>

_Internal
int main (void) ile Variable
FILE* spData;

("MYDATA .DAT", "w");

External
File Name

MYDATA .DAT
Physical File

=

FILE

11

BN

—— I spData

4—. Stream

e D




File A} options

1 947| BE (MAE @)
- SICH 2 2|8, JCH NMNSFE 7|
ew : MJ| OE (BHIAE E)
- 7120 28 M=z TS7], ALH O X[R4 M= 4T
ca:HEO|7| RE (EﬂAE |;||:)
7120 BB M= B57], qALEH M Fo| Hot7|
b HPOI4Z| RE

FILE* infile = fopen(“indata.txt”, “r” /184712 &7
FILE* outfile = fopen(“outdata. txt’ ‘W [IMI|= BT



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 I/O

//OIUES QE5I7| MO HIEA| I IO

FILE *fp:

//BEEA| text.txt THYO| ZC{LHOY| AU0{OF SITF. (TEQ

fp = fopen(“test.txt”, “r");

//oL0| XM=

JE=X| HIEA| H|=2

if (fp == NULL) { return -1, }

//AE0] ELHH
fclose(fp);

TOIE|Z EHO}ZL}



HEX FILE I/O B3 845

int fprintf(FILE * out, const char * format, --*)
Filestream, out O 2 £H formatl| YEE =St}

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

int fscanf(FILE * in, const char * format, )
File stream, in 22 2H format2| YE Z Q=Ht=L},

H| W) int scanf(const char * format, --*)



19| 1/0 &d& =

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

« AEE HIHE H|R= 9= ot}
« Scanf & 8dt= ot M% Al %‘—9-
- HIt--

o ™St scanf SH AO|O]

HF

Test)

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

fflush();
#define FLUSH while(getchar 1= "\n’)



0| X

e input.txtof]

==

+ 20| HAi

T —

* [nput.txt

* Qutput.txt

94 55 78
66 54 70
100 96 95
/7 63 88

234 77.534
210 65.431
294 97.236
223 74.549

"

|'|II

Of output.txtOl| AL =




#include (stdio.h)

int main(void) {
FILE *inFile;
FILE *outFile;
int a, b, ¢;
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) {
avg);

}

return O;
}

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






