





Sae! povan o e S o bod
(87818 2.-8385818g. 8.18.5...Fap);
an*rn +an_1*rn-l +an_2*rn-2 +."a3*r3+ az*r2+ al*r1+ ao. A_l*r1-+ a_z*r-2+ ."+a_m*r_m
Ap,Qyg A Gy Ag,dp Al

G L N O AU N e L I TSRS AR




((Decimal) slasl 28 00w

i gabinel b pups due S Gl U

173 =1x10 2 + 7x10 ' + 3 x10 °
=100 + 70 + 3
= 173
. 10* 10°® 10% 10* 10°
1 7 3

1,2,3,4,5,6,7,8,9,0 .cur,s

10: isa p5ls e

@'54.35 = 9*104 + 7*103+6*102+5*101 * 4*100 + 3*101 * 5*10-2
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(110.10), = 1x22* 1x21 * 0x20 + 1x21 * Ox22
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Jlos 1550 0025 Giule O
(BA9F), = 3x163 + 10x162 * 9x161 * 15x16°

(2D3.5), = 2x162* 13x16! + 3x16° + 5x16L

0,1,2,3,4,5,6,7,89,A,B,C,D,E, F s =

16: ise o5ls e
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(325);py (101000101)2
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122242582162 32->64-> 128 > 256 - 512 > 1024 - ...

11001
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Example for (0.625),,.

0.625x 2 = 1 + 025 a;=1
0.250x 2 = 0 + 0.0 a,=0
0.500 x 2 = 1 + 0 a;=1

Answer (0.625),,= (0.a;a,a3),=(0.101),
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25.43 - 11001.01101 ... 0.43*2=0.86
0.86*2=1.72

0.72*2=1.44
0.44 *2 =0.88
0.88*2=1.76

Integer N
Quot?ent Remainder Coefficient

13/2 = 0 1/, 8, =
6/2 = 3 0 a, = 0
3/2 = 1 1/, a,=
1/2 = 0 1/, 8, =
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(1011), = 1%23 + 0*22+ 1*21+ 1%20 = (11),,
(110.10), = 1%22+1%21+0*20 + 1*21+0*22 = (6.5),,

(11001001.011) ,
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(3A9F)16 = 3*163 + 10*162 + 9*161 + 15*160 = 1499910

(2D3.5)16 = 2*162 + 13*161 + 3*160 + 5*16-1 = 723.312510

R
(2FD3.5A)16
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Octal(base 8)

Decimal(base 10) Binary(base 2)

Hexadecimal

(base16)
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3A9F,; = 0011 1010 1001 1111
3 A 9 F

(10 1100 0110 1011 - 1111 0010), = (2C6B.F2)4
2 C 6 B F 2

(306.D) = (0011 0000 0110 - 1101);
3 0 b D

(10 110 001 101 O11 - 111 100 000 110); = (26153.74006)5
2 o 1 5 3 7 4 0 6
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Decimal Binary Octal Hexadecimal BCD

0 0000

0001
0010
0011
0100
0101
(0110
0111
1000
1001
0001 0000
0001 0001
0001 0010
0001 0011
0001 0100
0001 0101
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1:-

00001100, = 12,, /1.0QQ11{D2= -1244
Sign bit ~ Magnitude Sign bit  Magnitude
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Y 9 ) (posko) Joso 3l eolaciuwl O

raxsl, alS oS b ) oS O
(2n-1) =N

The 9's complement of 546700 is 999999 — 546700 = 453299,
The 9's complement of 012398 is 999999 — 012398 = 987601.

The 1's complement of 101100015 0100111.

The 1's complement of 0101101 1s 1010010.
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Y 9 ) (posko) Joso 3l eolaciuwl O
0¥ Joso Q
(2"-1) — N+1

the 10's complement of 012398 is 987602

the 10's complement of 246700 is 753300

the 2's complement of 1101100 is 0010100

the 2's complement of 0110111 1s 1001001
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0100 4 (0100 8 1000
+0101 +1000 +9 1001
12 17 10001
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d 3250-72532= 12532-3250=

72532
Add

1’s complement

1’s complement

Final Result
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(1100), +(0001),. Jie O
(12)10 + (1)10.
(12),, = +(1100), = 01100, in 1’scomp.
(1),, = +(0001), = 00001, in1's comp.

Add carry

Final
Result
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(a) X — Y = 1010100 — 1000011
X = 1010100

1’'s complement of ¥ = + 0111100
Sum = 10010000

End-around carry = + 1
Answer- X — Y = 0010001

(b) Y — X = 1000011 — 1010100
Y= 1000011

1’s complement of X’ = + 0101011
Sum = 1101110

There i1s no end carry. Therefore, the answeris ¥ — X' = —(1's complement of 1101110) =
—0010001.
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O 3250-72532= O 3250-72532

3250 12532

0 30718
69281+1
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Given the two binary numbers X' = 1010100 and ¥ = 1000011, perform the subtraction
(a) X — Y and (b) Y — X by using 2's complements.
(a) X = 1010100

2's complement of ¥ = + 0111101
Sum = 10010001

Discard end carry 27 = — 10000000
Answer: X — Y = 0010001
Y= 1000011

2'scomplement of X = + 0101100
Sum = 1101111

There i1s no end carry. Therefore, the answeris ¥ — X' = —(2’s complement of 1101111) =
—0010001.
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signed-magnitude representation: 10001001 : sw A (-9) suse O
signed-1"s-complement representation: 11110110
signed-2's-complement representation: 11110111

Table 1.3
Signed Binary Numbers

Signed-2's Signed-1's Signed
Decimal Complement Complement Magnitude

+F 0111 D111 D111
+6 0110 0110 0110
+5 0101 0101 0101
+4 0100 0100 0100
D011 0011 0011
0010 0010 0010
0001 0001 0001
0000 0000 0000
— 1111 1000
1111 1110 1001
1110 1101 1010
1101 1100 1011
1100 1011 1100
1011 1010 1101
1010 1001 1110
1001 1000 1111
1000 = —
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(tA)— (+B) =(XA) + (—B);
(£A)— (-B) = (TA) + (+B).

00000110 — 6 11111010
00001101 +13 00001101

00010011 + 7 00000111

+ 6 00000110 — 6 11111010
—13 11110011 —13 11110011

— 7 11111001 —19 11101101
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0011001.1000
1011001.0100

1110010.1100

g J \\
- 13 05 0.25
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> +(1100),-(0001); = (12)50 - (1)so.
(12),, = +(1100), =01100,in 1's comp.

(-1),, = -(0001), =11110,in 1's comp.

Step 1: Take 1’s complement of 2"d operand
Step 2. Add binary numbers
Step 3. Add carry to low order bit
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> +(1100),-(0001); = (12)50 - (1)so.
(12)10 =+(1100)2 =011002 in2's comp
(-1)10 = -(0001)2 =111112 in2'scomp

Step 1. Take 2’s complement of 2nd operand
Step 2. Add binary numbers
Step 3: Ignore carry bit
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7 (13)10- O
(13),, = +(1101),= (01101),
(-5)1, =-(0101), =(11011),

carry

\

(01000), = +(1000), = +(8),.
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> (8)10— (12)sp,
(-12),, = -(1100),= (10100),
(5)0 =+(0101),= (00101},

* (11001), = -(")10.
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01101110 10011001
00110011 11010101

10100001 101101110

0000000001101110 1111111110011001
0000000000110011 1111111111010101

0000000010100001 11111111101101110
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Decimal

Binary

Octal

Hexadecimal

BCD

0

10
11
100
101
110
111
1000
1001
1010
1011
1100
1101
1110
1111
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0000
0001
0010
0011
0100
0101
(0110
D11l
1000
1001
0001 0000
0001 Q001
0001 0010
0001 0011
0001 0100
0001 0101
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(001011),=(001110),
(0010),=(0011),
XOF o 1) Slasl G Cooww 31 9 00,5 51,50 1) e oo g 1550 b @ (6,5 s U

oS (50

(001110),=(001011),
(0011),=(0010),
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ex -3

0011
0100
0101
0110
0111
1000
1001
1010
1011
1100

0
1
2
3
A
5
6
/
8
9 €
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(30),,=(00110000),,.4

S g 1y Vo sue X3 Joleo U

(30),,=(01100011)..,

Sl g RIRS W ygua 15 (01011010),,5 Joleo U

(01011010),,5=(27)44

®
AT w




ASCII oS

American Standard Code for Information Interchange

Table 1.7
American Standard Code for Information Interchange (ASCII)

bybeb s
bssb,b, ©000 001 010 011 100

0000 NUL DLE SP
0001 SOH DCl1 !

=
B

0010 S5TX DC2
0011 ETX DC3
0100 EOT DC4
0101 ENQ NAK
0110 ACK SYN
0111 BEL ETB
1000 BS CAN
1001 HT EM
1010 LF SUB
1011 WL ESC
1100 FF FS
1101 CR GS
1110 50 RS
1111 us
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ASCII oS

American Standard Code for Information Interchange

Control Characters

Null

Start of heading
Start of text
End of text

End of transmission

Enquiry
Acknowledge
Bell
Backspace
Horizontal tab
Line feed
Vertical tab
Form feed
Carriage return
Shift out

Shift in

Space

DLE
DC1
DC2
DC3
DC4
NAK
SYN
ETBH
CAN
EM
SUB
ESC
FS
Gs
RS
Us

Data-link escape
Device control 1
Device control] 2
Device control 3
Device control 4
Negative acknowledge
Svnchronous idle
End-of-transmission block
Cancel

End of medium
Substitute

Escape

File separator

Group separator
Record separator

Unit separator

Delete




American Standard Code for Information Interchange

ASCII oS

Character

ASCII (bin)

ASCII (hex)

Decimal

1000001

41

65

1000010

42

66

1000011

43

67




ASCII oS

American Standard Code for Information Interchange

I AU

X
Transmitter e Receiver

A —Z (26 codes), a — z (26 codes)
0-9 (10 codes), others (@#3%"&*....)
Complete listing in Mano text

Typical transmission rates (1500 Kbps, 56.6 Kbps)
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110000011 “
z9) oile »

Added even parity bit

01000011

Added odd parity bit




: Parity Codes b y3lg &S

Character Odd-Parity Even-Parity
ASCII ASCII

0110000 10110000 00110000

1011000 01011000 11011000

0111100 10111100 00111100
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JBlie iad 5w Jlo! 1, (D5D5D0) DCA S pubdlys o wiiS o8 O
Cowl g3 ) O yguas

C,C,b,C, bbb,
c,=b, xor bg xor b,
Cc,=b; xorbg xor b,

c,=b: xor by xor b,
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N.)ST

c,C,b,c bbb, = 0100101

c,=bsxor bg xor b,= 0
C,=bg xor bgxor b,=1

c,=b: xor bg xor b,=0
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d,= ¢, xor b, xor b xor b,
d,= ¢, xor b, xor bgxor b,
d,= c, xor be xor bg xor b,

d4 d2 dl =001 3,15 0g2g Jol Can o Uas

d,d,d, =010 3,10 0525 pgd Cuop o Uas

d,d,d; =011 3,10 8529 pouw o o Uas

d, d, d, = 100
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d,= ¢, xor by xor b; xor b, =1 ° C;CybsC,hsbgh,

d,= ¢, xor b xor bg xor b, =0
d,= c, xor bg xor bgxor b, =1

o d,d,d; =101 3,15 0629 O Cou o Uas

(b5) Cns] 009y 0100101 AL g
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Caw! S=0 4,59 S=1 g i Juol> ,51: (SIgN) code S8 U
Cowl Z=0 45,59 Z=1 5¢d yoo Juol> ,51: (ZEIO) yoo S U
cawl C=0 45,59 C=1 wl usg Jii o8, ,51: (CarTy) 5,5 L& U

A 0318 9395 : (OVErflow) p, e S8 O




