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#include <stdio.h>

void main ()

{
int num,i,div,mod,arr[100],7;
printf ("Enter an integer Number\n") ;
scanf ("%d", &num) ;
div=num;
i=0;
while (div)
{
mod = div%2;
div = div/2;
arr[i] = mod;
i++;
}
printf ("The transformed Number is: ");
for (j=i-1;3>=0;7--)
{
printf ("%d",arr[j]) ;
}
}

while NN2I2 2Y IpYN N2V N1NIAN NIINNI 1N . 23 190NN KN WANYNHN ST DY ;1nn vopn X (/P91 8)
NI

TINNAY for N NNDWY NYSaAn MM A (’Pa5)

MO MINNN DY ATPIN N D (PP 6)
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while (div)

{
mod = div%8;
div = div/s8;
arr[i] = mod;
i++;

}
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1. float avg (int * arr , int size )
2. {
3. int j,sum=0;
4. for (j=0;j<size;j++)
5. {

6. sum+=arrl[jl;

7.}
8. return( ( float ) sum/size) ;
9. }

avg IMSPNN YTTOY YNIANND PONNN IN 10N LN (’pa s)

1775 MMYN 1Y { DNINDN IR DPON VIR NP PN AN A (P 5)

JPOR ITIONM avg NMXPNY DIV DIVNIAN MYOIYN IR 1PN ) (!9 5)
JPIDIN2 MV Y XA NXID 1270 XY CASTING Wi NNYPADN T (P91 S)

2ADYN MYNYN DX IPIDN . 8 NNMVN (float) MHVYIN DN HIPDN .0 (P 5)
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SEMICONDUCTOR ™™

DM74LS194A
4-Bit Bidirectional Universal Shift Register

General Description Features

This bidirectional shift register is designed to incorparate W Parallel inputs and outputs
virtually all of the features a system designer may wantina @ Four operating modes:
shift register; they feature parallel inputs, parallel outputs,

right-shift and left-shift serial inputs, operating-mode-con- SV LR Lo

trol inputs, and a direct overriding clear line. The register Right shift

has four distinct modes of operation, namely: Left shift
Parallel (broadside) load Do nothing
Shift right (in the direction Qa toward Qp) W Positive edge-triggered clocking
Shift left (in the direction Qp, toward Qp) M Direct overriding clear

Inhibit clock (do nothing)

Synchronous parallel loading is accomplished by applying
the four bits of data and taking both mode control inputs,
80 and $1, HIGH. The data is loaded into the associated
flip-flops and appear at the oufputs after the positive transi-
tion of the clock input. During loading, serial data flow is
inhibited.

Shift right is accomplished synchronously with the rising
edge of the clock pulse when S0 is HIGH and S$1 is LOW.
Serial data for this mode is entered at the shift-right data
input. When S0 is LOW and S1 is HIGH, data shifts left
synchronously and new data is entered at the shift-left
serial input.

Clocking of the flip-flop is inhibited when both mode control
inputs are LOW.

1oys1Bay PIYs [esidAlun [euondailpig HE-¥ VY6LSTPZING

Ordering Code:

Order Number | Package Number Package Description
DM74LS194AM M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
DM74LS194AN N16E 16-Lead Plastic Dual-In-Line Package {PDIP), JEDEC MS-001, 0.300 Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

© 2000 Fairchild Semiconductor Corporation DS006407 www.fairchildsemi.com
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Connection Diagram
OUTPUTS
Vee  Qa Op Qc  Qp cLock s S0
16 15 [14 13 12 11 10 9
l—g "‘J
% 2 3 a 5 6 7 |s
CLEAR SHIFT A B C D SHIFT GND
RIGHT . LEFT
SERIAL PARALLEL INPUTS SERIAL
INPUT INPUT
Function Table
Inputs Outputs
Mod [ Serial P
Clear | ode Clock | erla. axellel Qn Q@ QO
s1 SO Left Right | A B C D
L X X X X X X X X X[ L L L L
H X X L | x X X X X X | Qo Qg Qe Qno
H H H T X X a b ¢ d a b c d
H L H ) X H X X X X| H Qa Qs Qen
H L H ) X L X X X X| L Qu Qs Qen
H H L ) H X X X X X | Qs Qe Qpy H
H H L ) L X X X X X|Qm Qe Qo L
H L L X X X X X X X | Qo Qg Qe Qpo

H = HIGH Level (steady staf

te)

L =LOW Level (steady state)
X = Don't Care (any input, including transitions}
T = Transition from LOW-to-HIGH level
a, b, ¢, d = The level of steady state input at inputs A, B, C or D, respectively.

Qpo, Qgo. Qco. Qpp = The level of Qp, Qp, Qg, or Qp, respectively, before the indicated steady state input conditions were established.

Qan. Qgny Qcny Qppy = The level of Qa, Qp, Qg respectively, before the most-recent T transition of the clock.

www.fairchildsemi.com
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Gray TP
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5194 955
A+A=1 DYYWN
A-A=0
KA 9195 NHHv
A+A=A DPVIVIMNTN — MDD
A-A=A
A+1=1 naak
A-1=A
A+0=A DON
A-0=0
A+B=B+A NPDLLVLINP — TIN
A-B=B-A

A (B+C)=AB+AC
A+BC=(A+B)-(A+C)

NPDVIIVDIT — N9

A+(B+C)=(A+B)+C
A-(B-C)=(A-B)-C

IPDONIKIDN — NP

A-(A+B)=A 190N PN
A+(A-B)=A
A+A B=A+B DINDN
A+B=A'B PID T
A-B=A+ B
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102D DINIYY
M9 S¥ DD DY MNP NN — (Sum Of Products) SOP

.00 DV N9 S MNP MINN — (Products Of Sums) POS

0NT
A B C F
0 0 0 0 1
1 0 0 1 1
2 0 1 0 0
3 0 1 1 1
4 1 0 0 1
5 1 0 1 0
6 1 1 0 0
7 1 1 1 1
DMP MP9N 0190 — SOP
F(A,B,C)=X(0,1,3,4,7)=A-B-C+A-B'.C+A-B-.C+A-B-C+A B-C
MNP D20 NY99N — POS
F(A,B,C)=I1(2,5,6)=(A+B+C)(A+B+C)(A+B+C)
2P Man
AB AB
D 0 ol T 10 C 00 01 11 10
0 4 12 8 0 2 6 4
00 0
1 3 7 5
1 5 13 9 1
01
3 7 15 11
11
2 6 14 10
10
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(Full Adder) F.A — N9D DoOn

"

ci| A B s |co
B A olol ool o
<—{Co FA Cile—o L O 1 1 0
o | 1o 1]o
S 0 | 1 1| o | 1
i 1 ol o 1] o
1o 1] o |1
1 1| o] o] 1
1 1 1 1 1
i i (Half Adder) H.A — nxNN> DO0N
B A A| B | S | cCo
<—{Co HA 0 101010
0 | 1 1 ]| o
S 1 o] 1] o
l 1 1] o 1
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NN NHAL 8PN ono 259
Y
0 DO 2290
Dl Y=S D0+S DI MUX
2to1
S1 SO Y -
0 0 Do Y=E-SO-D0+
0 1 | DI S1-S0-D1+ MUX
S1-S0-D2 + 4t01
1 0 D2
S1-S0-D3
1 1 D3
Sml | » | S1150 ) ¥ Y=Sm—1---ST-50-D0+
B . s Sm—1---S1-S0-D1+
0 0 0 1 D1 2n=m + MUX
0 0 1 0 D2 ot 2Mto 1
2 2 29 2 (33 Sm—lSlSODn—l
1 1 1 1 Dn-1
Y0 | 1Y _
0 D 0 Y0=S-D
Y1=S-D bLaal
1 0 DMUX
1to2
S1 SO YO0 Y1 Y2 Y3
0 0 D 0 0 0 Y0=S1-S0-D
0 1 0 D 0 0 Y1=S1-S0-D DlMUf
1 o] 0o o0 | DI/ o0 Y2=51-S0-D ©
1 1 0 0 0 D Y3=S1-S0-D
Sm-1 v SO YO0 y Yn-1
0 0 D 0 YO0=Sm—1---S0-D
0 0 = —1---S0-
Y1=Sm~-1---SO-D DMUX
O O 0 0 0 99999999 ltozn
I I I ’ 0 Yn—1=Sm—1”'SOD
1 1 1 0 D
2"=m
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PNAN NYaL onvo No
G D Q DFF-LATCH
0 X | 2w mw —D Q—" LATCH »vn DFF
1 0 0 (oyn)
1 1 1 G
DFF
cdk | Q —b Q™
DFF
g D clk——>
TFF
clk T Q
E 0 | asn mw T TFF
1 280 790 clk——>
clk J K Q JKFF
0 0 280 W —]J —
0 1 0
_*_ oIk D JKFF
1 0 1
1 280 TN — K
cdk | S R Q SRFF
0 0 | asnmw —S >
0 1 0 SRFF
g4 clk——>
1 0 1
1 1 MOX 2380 —R
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NPY NYav
clk PS NS JKFF SRFF TFF DFF
Qn—>Qn+1 J K S R T D
0O — 0 0 X 0 X 0 0
f 0 — 1 1 X 1 0 1 1
1 — 0 X 1 0 1 1 0
1 — 1 X 0 X 0 0 1
don't care - X
D>V MINIAN OY I2IDTY NINT
.CLR DI®NXD M Ty OY ,(PYY1 DN ND) OPNIION D> PY> MNIN OY JKFF
CLR | SET clk J K Q 8)
0 X X X X 0 —— SET Ql——
1 0 X X X 1
0 0 23N MY clk——{>
0 1 0
1 1 » _
_f_ 1 0 1 K CLR
1 1 asn 799N 9
(Mywa »5N) 17210 CLR DN X120 DY DFF - e
clk CLR Q
1 0
g
0 D clk——>
CLR
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(D239M1 *©19°V) Data Types

Name Description MPNON Size* | Range*
char Character or small T792 9D I byte |-128 to 127
integer
unsigned char | Unsigned small N9 7792 90 | 1 byte |0 to 255
integer 2°0
short Short Integer 1Op DYY 1901 | 2 bytes | -32768 to 32767
unsigned Unsigned short integer | yop nYw 79010 | 2 bytes | 0 to 65535
short 2P0 89O
int Integer oYw 790 | 4 bytes | -2147483648 to 2147483647
unsigned int | Unsigned integer N9 DY 1901 | 4 bytes | 0 to 4294967295
ALY
float Floating point number | sy 990 | 4 bytes | +/- 3.4e +/- 38 (~7 digits)
double Double floating point wnon 790 | 8 bytes | +/- 1.7e +/- 308 (~15 digits)
number TN
long Long Integer oYw 990 | 8 bytes | -9223372036854775807 to
517 +9223372036854775807

char a;
float number;

int b, c;

unsigned short NewNumber;

2 Tyl Tunn
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(971993 -D71PY H1PNIN) Preprocessor directives

Description

Syntax

Example

macro definitions

#define identifier replacement

#define ArrSize 100

identifier - nmn

; replacement — 9°5nn

Description 990N | Operator

Assignment YN =

int d = 0;

d=75; // decimal number
d=0x4b; // hexadecimal number
Description 7NN | Operator

Addition NN +

subtraction MON -

multiplication 599 *

division PARAIR /

modulo PINY %

3 Tymya qunn

(D299V9918) Operators

(D239vNn HINNN) Initialization of variables

(D2992VN D*9IV92INR) Arithmetic operators
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(D2ON% ANNWNY D9I1V99IR) Relational and equality operators

(029022 P2 D5 D*VI9IN) Logical operators

Description 7NN | Operator

Equal to MY ==

Not equal to Y 1=

Greater than N 9T >

Less than N OP <

Greater than or equal to N ANY 9y >=

Less than or equal to “H ANV JOP <=

Description 7NN | Operator

NOT 719N !

AND on &&

OR IN Il

Description NN | ASM equivalent | Operator
AND oy | AND &
Inclusive OR 5919 3x | OR |
Exclusive OR NONIN IN | XOR A
Bit inversion 7910 | NOT ~
Shift Left n9xnw oo | SHL <<
Shift Right 1> o | SHR >>

4 Tmya Tuvnn
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(>©*0a VY9/VYP) Basic Input/Output

Description Syntax Example

Standard Output | int putchar ( int character ); int a='G’;

putchar (a) ;

Standard Input int getchar ( void ); int c;

c=getchar () ;

(92321 9% VY9) Formatted Input/Output

Description Syntax Example

Formatted output | printf(format[,argl,arg2,...]); | int num=10;

printf (“num=%d\n” ,num) ;

Formatted Input | scanf( format [,argl ,arg2,...]); int num;

scanf (“%$d”, &num) ;

Specifier Operator Vo9 | Example
Yoc Character 793190 | a

%d Signed decimal integer DOW vy | 133

%oe Scientific notation 10 Sw Npym NP 910 vy | 3.012e+4
9ot Decimal floating point NIVY NTIPY 9910 vy | 12345
%s String of characters D>1N NNy | Hello
Yox Unsigned hexadecimal integer 120 N9Y YHxTOpn | 3fe

5 Ty Jvnn
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(NI PVOWN — NP2 *339) Conditional Structures

Description Syntax Example
if if (condition) if (d == 100)
{ {
statements ; printf(“d is 1007);
} }
if .. else if (condition) if (d == 100)
statement]; printf(*d is 100”);
else else
statement?2 ; printf(*d is not 1007);
if .. else if .. else |if (condition) if (d > 0)
statementl ; printf(“d is positive”);
else if (condition) else if (d < 0)
statement?2 ; printf (*d is negative”) ;
else else
statement3 ; printf(“d is 0”);
condition - >Nan ; statement — N8N
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(MNSY - N9p3a 23an) Iteration Structures

Description | Syntax Example
while loop while (expression) while (n>0)
{ {
statements ; printf (“ %4 \n”,n);
n--;
} }
do-while do do
loop { {
statements ; printf (“Enter 0 to end: “);

scanf (“%d”, &n) ;

} while (condition); }while (n != 0);
for loop for (initialization; condition; increase) | for (i=0; 1i<10; i++)
{ {
statements ; printf (™ %4 \n”,1i);
} }

condition - NN ; statement — N8N

7 Tyl Jvnn
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(D259¥1) Arrays

Description Syntax Example
YTN=TN TIVN NYTHN | type name [elements]; int arr[5];
0 1 2 3 4
arr | I I I I |
int
701 D27y NAXM 9INNN | type name [elements] = | int arr([5] =
{valuel,..valueN}; {3,5,7,-1,14};
3 4
arr| 3 [ 5 1T 7 1T =1 T 14 ]
int
0 | > int arr[ 1 = {1,2,3};
L+ [ 2 [ 3 1]
0 1 3 4 int arr([5] = {1,2};
[T T 2 T o T o T 0o ]
0 1 2 3 4 int arr([5] = {0};
o T o T o T o T 0o ]
YTN"YT TIYN NITHN | type name [elements, int arr[3][5];
elements];
0 1 2 3 4
arr ?
2
y
arr [1] [3]
elements - oV ; value - 77y

8 Tyl Tunn
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(MM9N9) String

Description Syntax

Example

string copy (strcpy) strepy (char strl[], char str2[])

#include <stdio.h>
#include<string.h>
int main()
{
char s1[]=Hello";
char s2[][20];
strepy (s2, "User");
printf ("%s %s", s1,s2);

b

string Length (strlen) int strlen (char str[])

char s1[]="Hello World!";

printf ("%d , strlen(s1));

string Comparison (strcmp) | int strcmp (char str[], char str2[])

if (strcmp (s1,52) ==0)
printf ("they are same");
else

printf ("they are no same");

string Concatenation (strcat) | strcat (char str[], char str2[])

char s1[20]="Hello";
char s2[] = "world";
strcat (s1,s2);

printf ("%s ,sl);

9 Tyl TYNn
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Description

Syntax

Example

Functions with no

argument

void name (void)

statements ;

}

#include <stdio.h>
void PrintHello (void)

{

printf (“*Hello”) ;

}

void main (void)

{

PrintHello () ;

}

Functions with no

type

void name ( parameterl,
parameter2, ...)

{

statements ;

}

#include <stdio.h>

void multiplication(int a,int b)
{

int c;

c=a*b;

printf ("$d*%d=%d",a,b,c);
}
void main (void)

{

multiplication(2,8);

}

Functions with type

and argument

type name ( parameterl,
parameter2, ...)

{

statements ;

}

#include <stdio.h>

int multiplication(int a,int b)

{
int c¢;
c=a*b;
return c;
}
void main (void)
{
int r;
r = multiplication (2, 8) ;
printf (“%d”,r) ;
}

parameter — 1»3PNa> 1Y TW ;

10 Twmya Tunn
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Description MNND Operator
Reference operator (5% 1N21N2) N2ININ NOLINN &
Dereference operator VAN TV YASNT NOINN *
OOy
int a;
int *p a;
p_a = &a;
*p_a = 10;
Description Syntax Example
A3 NITHYN | struct structure_name struct point
{ {
member_typel c_namel; int x;
member_type2 member_name?2; int y;
}i
J&

1303 HINNN

structure_name object_name;

point MyPoint;

D>y NIXN
Mana

object_name . member_name = value;

MyPoint .x=5;
MyPoint.y=10;

member - 1N

11 Tywwnin
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value - 77y ; structure — 131N

(D2y2a8n) Pointers
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(D28ap Dy VH/VYP) file input/output

Description Syntax Example

Opening a file FILE * fopen( const char FILE *f;
* File_Name , const char * f=fopen(“MyFile.txt”,6"w") ;
Mode);

Closing a stream int fclose(FILE * file); fclose (£f) ;

Reading from a int fgetc(FILE *fp); char c;

stream c=fgetc (£f) ;

using fgetc

Writing to a stream

using fputc

int fputc(int ¢, FILE *fp);

fputc (A’ , ) ;

Reading from a
stream

using fscanf

fscanf(FILE *fp , format int num;

Larg] arg2....]);

fscanf (£, ”%d”, &num) ;

Writing to a stream

using fprintf

fprintf(FILE *fp , format int a=10;

Larg] arg?2....]);

fprintf (£, 7a=%d",a);

hardware address — NN N2INd ;

value - 77y

Mode* Description

r open for reading

w open for writing, creates file if it doesn’t exist

a open for appending, creates file if it doesn’t exist

* The character string "Mode" specifies the type of access requested for the file.
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