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System converting

① Binary to decimal (2→ 10 ):-

Way 1 :-

Way 2 :-

Decimal value = (d   x 2   ) + (d   x 2   ) +..... + (d   x 2   ) + (d   x 2   )
(n - 1) (n- 2) ↳ O

(n - 1) (n -2) & O

EXP 12

(100(c = (12) (c)(c)(2)
= 128 + 16 + 8 + n + 1

=> 157#Done

ByPutting the answers above of each bit

ExPasco on ,
:115/

128 + 16 + 8 + y + 1 = 157#Done
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 ② Decimal to Binary (10 → 2 ):-

We make a table then divide by 2

Exp : - Convert (157)10 to Binary

1572 Answer : (10011101).
=> 8 & *

39 O -

19 1 -51/ !g2 : /D

9 1 :% : 2& 2

H & +
20 ③
10 ·vin Q

-

O 1
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③ Anything to Decimal :-

How to convert any system to decimal ?

① find the radix

② Use this way to convert to decimal :

Decimal value = (d   x r   ) +  (d   x r   ) +..... +  (d   x  r ) +  (d   x  r  )

Since :  r is the "radix"
            n is the “bit number”
            d is the “number”

Exp: - 
← (11011)

(2107)

(B2)

Radix is the number of the system:
Decimal             Radix = 10
Binary              Radix = 2
Octal                Radix = 8
Hexadecimal     Radix = 16

-3

-

-

=

(n - 1) (n = 2) I O

(n - 1) (n -2) 1 O

*

2-

0

-

16 -
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④ Decimal to Anything:-

⑤ Representing Fractions :-

Decimal value = (d   x r   ) +..... + (d   x  r ) +  (d   x  r  ) +  (d   x  r  ) +.....+ (d   x  r  )

10958 Answer : 2107
1367 *

17 I -

2 O -51/!& r: J. D

02 Indira 2

+
③
·vin

*

(n - 1) 1 -m

(n - 1) 10 · - M

From Anything to DecimalFrom Decimal to Anything
Number

(1101 . 1001)2 = dismar
+ 22 + 1 + * + t = 13 . 5625

·ag
IF22

. 35)16 = 0. 5 X$ 4 . 0 H
&

16 x 163 + 24 16 + 2 + 3x 16 + 5 x 16 = 6088
.

1875 09,
i Answer = 0 . 64

-
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EXP =

EX D :-
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Complement Numbers
ةيقطنملا تايلمعلا ضعبو حرطلا تايلمع طيسبت :فدهلا

① N Complement :- “n-digits number”

10's complement:-

9's complement:-

8's complement:-

N's complement:-

The rule :-

Examples :-

① 10’s complement of 546700 = 1000000 - 546700 = 453300

② 10’s complement of 012398 = 1000000 - 012398 = 987602

③ 9’s complement of 546700 = 999999 - 546700 = 453299

④ 9’s complement of 012398 = 999999 - 012398 = 987601

⑤ 8’s complement of 546700 = 888888- 546700 = 342188

⑥ 8’s complement of 012398 = 888888 - 012398 = 876490

1000---n times

9. 999 - --- n times

8888---m times

NNNN---n times

e
Base - N Since Base : This

7.visi
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Examples :-

① Using 10’s comp do 72532 – 3250

② Using 10's comp do 3250 - 72532

First: Find the Comp of the negative number
         10000 -3250 = 96750

Second: Add it to the first number
             72532 + 96750 = 169282

Finally: if there is Overflow we discard it
           and the answer is positive.
           Final Answer = 69282

10000O - 72532 = 27468

3250 + 27468 =30,718

Answer = - ( 10's comp for 30718) 

= - (100000 - 30718)

= - 69282

No overflow => Negative

&

Since it's negative
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② 1's complement

• Convert 1 to O and 0 to 1
Example

 1 1  0 1 1 0 0 0 becomes
0 0 1 0 0 1 1 1

③ 2's complement

• 1's complement + 1

Example
1 1  0 1 1 0 0 0 becomes
0 0 1 0 0 1 1 1

1

00101000

Example
Find 13-6 by 2's comp

1Complement115614.

50

↑ [14Q

#

-.35,6,i0

1)&
.
(1) egie's comp Q

·.ej51it is,

①00001101 - 00000110 ③ ooo 1101
t

②Twos comp of 6 is 11111001

⑭Do
Carry =) Positive Answer
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Difference between carry and over flow

① carry:-
Happen when we add / subtract un signed numbers their sum 
was out of range (dealing with 4-bit and the answer was 5-bit)

② overflow :-
Happen when dealing with signed numbers

* When we add two positive integers the answer is negative

* When we add two negative integers the answer is positive

0000 1 1 1 1        15

0000 1 000        8
0000 1 1 1 1        15

1 1 1 1 1 000        -8

0 1 00 1 1 1 1     79

0 1 000000    64

1 1 0 1 1 0 1 0     -38

1 00 1 1 1 0 1      -99

They are alike) No overflow

1111I

① ②

000101/123 1 000001117

NoCarry ,
No overflow Yes Carry , No overflow

③ They are different= overflow
o 100 1 1 0 0 o

100011/1143 101/10/11-137

NO Carry , Yes Overflow yes Carry ,
Yes overflow
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• How to know if the number is negative on positive?

I have to check it its signed (2's complement) or unsigned

Signed :-

1000 = -8 not 8 , why ?

When it says to me signed I have to look at the mostleft bit 

if it's 1 → negative number
If it's 0 → positive number

Examples :-

Signed Unsigned
0011

1000

1001

1100

1111

%-= 1 + 3399..%A

·
.

-1= 0 - j51&

↑

3 3

- P &

- 7 9

- 4 12

- 1 15
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11

Carry Carry

00 11

Carry Carry, No overflow

o I 10
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Minimum number of bits required

Decimal codes 
① To simplify conversions, decimal codes can be used

② Define a binary code for each decimal digit 

③ Since 10 decimal digits exit, a 4-bit code is used

2"" <M/2") M : The wanted number

Example:

How many bits do you need to represent 10 decimal digits

Solution :-

Log'0 = Answer log = 1
2

=> to represent to we need ?"Bit = 16
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Binary coded decimal (BCD)

BCD is a weighted code like binary (8, 4, 2, 1)

There are six invalid codes (1010, 1011, 1100, 1101, 1110, 1111)

Coding:

Conversion:

BCD Arithmetic:-
① write the representation of each number

② add each digit with the digit below it

③ if the answer is more than “9” ( Num > 9)        
a    add "1" carry in the next set of numbers

④ after finishing, if the answer of the set is               
A.            more than "9", add 6 to it "0110"

13 = (0001 o ollic

307= 100110000 0111) BCD

130 = (1101) 2

307= /100110011/2
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Example 1:-

Example 2:-

Add 5789 to 3901 using BCD showing each step

5789
3901

0101    0111   1000   1001
0011   1001   0000  0001

Follow the colours
 to understand

4

E

-

Carry Because 79
1111111 I I

↑

&

1 ool 10000 1001 1010 Add 6 Because 79

0000 0110 , 0000 0110
-

lool 10110 100/10000 Delete Any Carry

Final Answer : 1001 011010010000 = 9690
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Gray Code
Used to detect if there is any error occurred during any process in the computer

From binary to Gray code:-
① put the most left bit

② compare each digit with the digit beside it

• Same (00 , 11) : put 0
• Different (01 , 10) : put 1

Example 1:-

Convent 0 1 1   to Gray code

Answer = O 1 0

Example 2:-

Convent 1 1 0 0 1 0   to Gray code

Answer = 1 0 1 0 1 1

From Gray code to binary:-
① put the most left bit
② compare each digit with the digit     

A.     next to its above

Example 1:- Example 2:-

Convent 0 1 0       to Binary Convent 1 0 1 0 1 1       to Binary

Answer = 0 1 1 Answer =1 1 0 0 1 0

&

AlwaysD
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Binary Logic

① AND
Z = X and Y
Z = X . Y
Z = XY

② OR
Z = X or Y
Z = X + Y

③ NOT
Z = X or Z = X

I

&
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Examples

Believe

YOURSELF
CO
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