Binary!

1209, = 1103 + 2x10? + 0x10" + 9x10°
100101 ,, = 1x2° + 0x2% + 0x23 + 1x2% + 0x2' + 1x2°
(b.abo-bibg) iy = b 2™ + b ,x2M2 +

+ b,x22 + b;x21 + b x2°
=2x(b, x2"2 +b_,x2"3 + .+ b,x21+ b,x29%) + b,
= 2x(2x(b, (x2"3 + b_,x2"* +  + b,x2%) + b,) + b
= 2x(2x(2x(...(2xb, , + b )+ ...) + b,) + b;) + b,



Modular arithmetic

11 1 1
01101010 (106) 01101010 (106)
+ 10101010 (170) x 10101010 (170)

100010100 (270) 00000000
01101010
00000000
01101010
00000000
01101010
00000000
+ 01101010
100011001100100 (18020)




Modular arithmetic

11 1 1
01101010 (106) 01101010 (106)
+ 10101010 (170) x 10101010 (170)
100010100 (270) 00000000
01101010
00010100 (20) 00000000
01101010
00000000
01101010
00000000
+ 01101010

100011001100100 (18020)

01100100 (100)



1111

1110

1101

1100

1011

1010

1001

0000

1000

0001

0010

0011

0100

0101

0110

0111



0000  ~_

1111 0001
7 . . Ny
1110 0010
14 1
/ N
1101 13 30011
1100 12 UnSIgnEd 4 0100
\ ./
1011 0101
\ 10 6 /
1010 9 7 0110
. 8 L/
1001 0111
\ /



0000  ~_

1111 0001
7 . . Ny
1110 0010
14 1
/ O\
1101 13 30011
1100 12 UnSIgnEd 4 0100
\ ./
1011 0101
\ 10 6 /
1010 9 7 0110
. 8 /
1001 0111
\ /



0000

1111
//7 16
15 0
-1
14
-2
13
-3
11
-5
10
-6
1010 9
L -7 8
1001 -8
—

0001
17 0010
1 18...
2\
14
3 0011
-13 \\
4
4, 0100
5 \/
11 0101
6
-10
7 0110
_9/
0111



15

0001
17 0010
N
0011
-13 ‘\
4 0100
5 \/
0101
-10/
7 0110
0111



1111 0001
0
1110 1 0010
) 1
/ _2 2 \
1101 3 0011
[ 7 \
4
1100 0100
\ /
5
1011 0101
\\\ 10 6 K//
1010 9 7 0110
“~ 8 L/
1001 0111
\ /



0000  ~_

-3
. f Two’s \
\ “ Complement 5 /



Hexadecimal!

O 0000, Opyy * 85y 1000, 8y

1y 0001, 1 * e 1001, 9y
21161 0010, 249 * Apg 1010, 10y
3169 0011, 34 * By 1011, 11y
416y 0100, 4, * Cuq 1100, 12
Spgp 0101, Sy * Dpg 1101, 13
6 0110, 6y * By 1110, 14y



Additive inverse: -x 0000 ~_

1100 = > 0100

-x + x =0 1001 . Q 0111




0000  ~_

1111\/‘ 0001
Ny

Bitwise negation: ~x

1110 0010
1101 < éooll
1100 / 0100
1011 / —> 0101
1010 0110
_ 1001 0111
~x + x = -1 — —

~x | x




Additive inverse: -x - 0000 ~_
Bitwise negation: ~x

1111 0001
1
1110 «— 0010

e—
1100 (/ 0100
1011 / > O

~x + 1

f
\




