s )BaS 5 dlae ) Gulad a1 g) Juad
'CL\LC%\ L}:&-JLAJ o

kil 355 e a5 e () S5 (sl g ®
= o\l (binary digit), bit <o Clla s (ilai sl . a0 K

2 K
o

ON OFF

DS padde ) dlla Jlea Ols e g 2L m

/. /. o)
/7 — 1(01)
L e /7 200

3(11)
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A0 Glulad |y calida s 2N il e N KK adls jo =

Ul ol o dlaes Jilaa calide culla flad gl
ﬂogzM—| JERGET T YRV TR KEL G IREN M Jul sl e

1 bit — represents up to 2 values (0 or 1)

2 bits — rep. up to 4 values (00, 01, 10 or 11)

3 bits — rep. up to 8 values (000, 001, 010. ..., 110, 111)
4 bits — rep. up to 16 values (0000, 0001, 0010, ..., 1111)

32 values —> requires 5 bits
64 values — requires 6 bits

1024 values — requires 10 bits

40 values  — requires 6 bits

100 values — requires 7 bits
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Decimal 4 Base-R J:8

i (b 3 22l 3 ) 50 Slae Al ) alaad calae] (lulad 2l S92 (Radix or Base) L ®
dlae R-1 6 0 e iy R slise o, cand

P oL o aay Jilasar 1) R lise 0230 Jadiogad )k, m
(8nap1--- 3g - T4fp . f) R = (@, X R") + (@, XR™) + ... + (agx R?)
+(f xRN+ (f,xR2) + ... +(f,xR™)
Jie =

(1101.101), = 1x23 + 1x22 + 1x20 + 1x21 + 1x23
=8+4+1+0.5+0.125 = (13.625),,

(572.6)4=5x82 + 7x8" + 2x80 + 6x8"
=320 +56 + 2 + 0.75 = (378.75),,
(2A.8),5=2x16" + 10x16° + 8x16™"
=32+ 10+ 0.5 = (42.5),,
(341.24)5,= 3x52 + 4x5" + 1x50 + 2x5-1 + 4x52
=75+20+1+0.4+0.16 = (96.56),,

Digital Design -Number Seyedarabi Y
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N0 Glad s aleases ybas

Binary (base 2): weights in powers-of-2.
= Binary digits (bits): 0,1.

Octal (base 8): weights in powers-of-8.
= Octal digits: 0,1,2,3,4,5,6,7.

Hexadecimal (base 16): weights in powers-of-16.
= Hexadecimal digits: 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F.

Base R: weights in powers-of-R.
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M) Glad s aleases ybas

Decimal Binary
. . . Number Number
LSJ":’L.’ UUL‘W‘ . 0 0 000
.. R L. 1 0 001
Dt e dlae) e B L 2 0010
] 3 0011
n bits — largest value 2"— 1. Z 0100
. 5 0101
rJle 6 0110
. 7 0111
4 bits — 0 to 15; 8 1000
. 9 100 1
6 bits — 0 to 63. 10 T 10
11 1011
12 110 0
13 1101
14 1110
15 1111
Digital Design -Number Seyedarabi
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V) (g

1. The binary number 1011011 is equal to the decimal number

a.63 b.91 ¢ 92 d 139
2. Which of the following has the largest value?
a. (110),, b. (10011011), c. (1111), d. (9A)

a. 3 b.5 c.7 d. 14 e. 49

4. If (321), = (57),,, what is the decimal equivalent of (32100000),?

a.57 x 10° b. 57 x 104 €.57x4> d.57 x40

e. This is too difficult.

Digital Design -Number Seyedarabi
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e. (222),
3. What is the weight of the digit ‘3’ in the base-7 number 12345?




Binary 4« Decimal J:2s

s ™
Sum-of-Weights Method lgijspan

Tes sy W
Repeated Division Method (e Maet 51 p) (M sie Clasd o

Repeated Multiplication Method (s_bie) s 51y ) sie len o o

L0 e Gl
a5t oo Suh Bl s Fsana Csar ) AMI e
(9)1p=8+1=23+20=(1001),
(18),0 =16 + 2 =24+21=(10010),
(58),0=32+16+8+2=25+24+23+2"=(111010),
(0.625),,=0.5+0.125 =21+ 23=(0.101),

Digital Design -Number Seyedarabi v
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. . “
Binary 4 Decimal J:as
ui\j'.u Cilasudd (i g
e e )8 45 U i€ o pansl U il (s by lai o g0 gl uma e S sl @
e JS5 1) MSB sailadls (AT 5 LSB eilasily il sl 383 (e JSeiiil 5 ) g el s2iladly ¢ ases 3

e sl pa Gl

A 5 LieaniS oo el Uina 4y (M gie ) ghan |53 ¢ pad 3 ) 5 (slie 4o s llie) Caand Jpai g1 0 @
I cllee jliel o8 i 3 aey lai 3 se 3 Ay Gy gaa (e 50 ama a4
1)LSB ) oAl s MSB ) Calsl a3 (a1l s SIS0l S Lead ) i (o0 aila

LR d:\S\-\:ﬁ
S s s b 401, 43,3125 22 Jie ®
g gi 1 €« LSB Carry
e 0.3125x2=0.625 |0  <MsB
21 5 remo0 0.625x2=1.25 1
2] 2 rem1 0.25x2=0.50 0
2| 1rem0 0.5x2=1.00 1 €LsB
0reml < MSB
(43)10 = (101011)2 (0.3125)10 = (.0101)2
(43.3125)10 = (101011.0101)2
Digital Design -Number Seyedarabi A
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Q. Convert each of the following decimal numbers to the
bases below, where x represents the maximum number
of digits in the fraction part: binary (x=5), base 7
(x=3), octal (x=2) and hexadecimal numbers (x=1).

(a) 12.345 (b) 0.07 (c) 2000

Digital Design -Number Seyedarabi 4
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Cilida slalisa Jad

Al Lol 5 () sing 03 (slise Jas g Calida slaline Jiasi K s ;o ®

8
Base-2 \ Base-2
Base-3 / Base-3
5222-4 > Decimal — 5222-4
Base-R Base-R

¥ A el sledig ) (V7 A F )L g Gl Sl aS olalie ) 0 @
2l asag
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Binary-Octal/Hexadecimal Conversion

Binary — Octal: Partition in groups of 3
(10 111011 001 . 101 110), = (2731.56),

Octal — Binary: reverse
(2731.56)3= (10 111 011 001 . 101 110),

® Binary — Hexadecimal: Partition in groups of 4
(101 1101 1001 . 1011 1000), = (5D9.B8),¢

® Hexadecimal — Binary: reverse
(5D9.B8),, = (101 1101 1001 . 1011 1000),

Digital Design -Number Seyedarabi AR}
Systems & Codes

1. The unsigned binary number (110001), is equal to the
octal number
a. (49)g b.(31)y c.(61); d.(15); e.none above

2. Convert 1001101 (base 2) to
(i) decimal, (ii) octal, (iii) hexadecimal, (iv) base 4.
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5 S (sedas cibiles

| |
(11011), (647)10 o=
+ (10011), + (537
(101110), _ T A99f)10
_ PR (1184
e oa
(11001), (627310 .
- (10011); _ = (53N
o110y,  __ (0900
(11001, (214)10  Multiplicand Qpa
x (10101)> X (152)10 Multiplier
(11001); @281
(11001), (1070)10 { Partial
+(11001)> +(214)10 products
(1000001101), (32528)10 Result
Dpadi ®

Al gl (S5 (shift & subtract)

A anadl SIS ) oaldial by 1oy pal
S aleidy s Ak

Digital Design -Number Seyedarabi 'Y
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Va¥
=T Odo

1. What is (1011), x (101),?

a. (10000),
d. (111011),

b. (110111),
e. (101101),

c. (111111),

2. Perform the following:

a) 10111110
+ 10001101

Digital Design -Number
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b) 11010010
- 01101101

c) 11100101
- 00101110

Seyedarabi K3




DA Gdle alae ) halad
1 gd e oalil Sy Caadle (5 b dlae) Gl (6) Gl A Jsare jolay @
Sign-and-Magnitude <
1s Complement <«
2s Complement <

Sign-and-Magnitude
Psh e eald (el iy SO L Cudle 5 6 il ey Gl a8 Gy o) 0 @
0 for +
L T
1for/ ~
sign magnitude (ol e s e
01111111 +(127),, Gl e (58 )5 W
11111111 -(127),, e e &5
00000000  +(0),, s o m

10000000  -(0),,

Range: -(127),, to +(127),,

Digital Design -Number Seyedarabi =
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Sign-and-Magnitude

S e Saa | Qedle Gy CudlS (g0 (0 S S g) o @
(Jhe =

- (0 0100001),,, = (1 0100001),,

~ (1 0000101),,, = (0 0000101),,,

1s and 2s Complement
b as e s Cwdle alae) Gila gl San Gis )y som
1s-complement <

2s-complement«
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1s Complement

G b n Gl plaas G X e e e ®
ek ge =i ) G ey 1s Complement
-Xx=2"-x -1

EEEERARE HAJJQLEM‘)\JMJ\:}A
-(00001100), = - (12),

=(28-12-1)y
= (243)49
= (11110011),,
Digital Design -Number Seyedarabi A
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1s Complement

S o sSaa | L alad 1 kel sy o
1s complement of (00000001),, = (11111110), tJle
1s complement of (01111111),, = (10000000),

01111111 +(127),, e py&)5 =
10000000 -(127),, (sdiasae & 5 ™

0 0000000 boa ®
11111111

Range: -(127),, to +(127),,
5L (e CBle s2ia LA MSB s

0=+ve; 1 =-ve.

(s A b A G L) b
(14),, =(00001110), = (00001110),,
-(14),, =-(00001110), = (11110001),,
“(80)10=-(7)=(? s 1o

Digital Design -Number Seyedarabi YA
Systems & Codes




2s Complement

1) <&y sas 25 Complement bt n Gl dus Ko X Ne Gl ke ®
25l on iy el
=X =2"-X
ConV Y e G A e el la
-(00001100), = - (12),,

=(28-12),
= (244),,
= (11110100)2s
S e SO L 50358 GusSaa 1) e Cuy ol 1 T gy @
2s complement of i =
(00000001),, = (11111110),, (invert)

= (11111111),, (add 1)

2s complement of
(01111110),¢ =(10000001),, (invert)
=(10000010),, (add 1)

Digital Design -Number Seyedarabi 14
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2s Complement

01111111 +(127),, e e & 5w

10000000  -(128),, Giie 22 (&5
0 0000000 o
Range: -(128),, to +(127),, =

1L e GaeBle sy (LI MSB s
0=+ve; 1=-ve.

(ks A s s G L) e
(14),, = (00001110), = (00001110),,
-(14),, = -(00001110), = (11110010),,

-(80)10=-("?)2=(7? )2
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Complements s Sign-and-Magnitude “4wlia

(o) laiade (i lea dac) (Cadia) Jlaiade i e dac)
Value Sign-and- 1s 2s Value Sign-and- 1s 2s
Magnitude Comp.  Comp. Magnitude Comp.  Comp.
-0 1000 1M1 - +7 0111 0111 0111
] 1001 1110 11 +6 0110 0110 0110
2 1000 t1o1 1110 +5 0101 0101 0101
soompoomeow % G oo oo
) +3 0011 0011 0011
-5 1101 1010 1011
6 1110 1001 1010 2 0010 0010 0010
-7 1111 1000 1001 1 0001 0001 0001
8 ; : 1000 +0 0000 0000 0000
Digital Design -Number Seyedarabi AR
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UJS&S\AJALA&AS.A

A+ gaaawl )A—B Gdi dee O 5 (oo el Jloaliinl L m
AL e B 2 oS (-B) 4S 28 di (-B)
o e JeSa sar sl e gl p KKl om
(i) Diminished Radix (or r-1’s) Complement
(i) Radix (or r's) Complement
D) s Gl LedaSa Gl 50 slie 2 ®
(i) 1s Complement
(i) 2s Complement
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L o(r-1) Jase
Diminished-Radix Complements

tL Gl el ym ymsa Adon Lx e (r-1) JSe ®
(r™=-r-m-x
E.g.: (r-1)’s complement, or 9s complement, of (22),, is:
(102 - 1) - 22 = (77)q [This means —(22),, is (77)g]
(r-1)’'s complement, or 1s complement, of (0101), is:
(2%-1)- 0101 = (1010),4 [This means —(0101), is (1010),]

oS e oS (1) S 1l B e sk s
(102-1)-22 =99 - 22 = (77)q,
(24-1)-0101 = 1111-0101 = (1010),,

Digital Design -Number Seyedarabi Yy
Systems & Codes

Lr Jes
Radix Complements

ijtLu.u\_)g\_)g @M(xé)n Lxder JoSa ®

rn-x
E.g.: r's-complement, or 10s complement, of (22),, is:
102 - 22 = (78, [This means —(22),, is (78);4]
r's-complement, or 2s complement, of (0101), is:
24-0101 = (1011),4 [This means —(0101), is (1011),]

Ols) Al ) ol ) G sl s ) Sy Day (1) JeSa ts ki iy
28 oS (r-1) DM 14 5 (r) O 1) Dt e &8

(102) - 22 = (99+1) - 22 =77+1 =(78)1
(24)- 0101 = (1111+1) - 0101 = 1010 +1 = (1011),,
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2s Complement Cigs 4 (diy e
NECTR grA/S LS

+3 0011 -2 1110

+ +4 + 0100 + -6 + 1010
+7 0111 -8 11000
+6 0110 +4 0100

+ -3 + 1101 + -7 + 1001
+3 10011 -3 1101
-3 1101 +5 0101

+ -6 + 1010 + +6 + 0110
-9 10111 +11 1011

Sl salidl dlsﬁ\ BIB™ clls e‘ds B L]
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1s Complement (i, 4 Gdiy e

fURTTI GECIIIGIG LI

+3 0011 +5 0101
+ +4 + 0100 + -5 + 1010
+7 0111 -0 1111
-2 1101 -3 1100

+ -5 + 1010 + -7 + 1000
7 10111 -10 10100
—— 1 — + 1
1000 0101

Sl salidl dlsﬁ\ BIB™ clls e‘ds B L]
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1. Ina 6-bit 2’s complement binary number system, what
is the decimal value represented by (100100),.?

a. -4 b. 36 c.-36 d.-27 e.-28

2. In a 6-bit 1’s complement binary number system, what
is the decimal value represented by (010100),,?

a.-11  b.43 c.-43 d. 20 e.-20

3. For 2’s complement binary numbers, the range of
values for 5-bit numbers is

a.0to 31 b.-8to +7 c.-8t0 +8
d. -15to +15 e.-16 to +15

Digital Design -Number Seyedarabi Yv

Systems & Codes

4. In a 4-bit twos-complement scheme, what is the result
of this operation: (1011),, + (1001),.?
a.0100 b.0010 c.1100 d.1001 e.overflow

5. Assuming a 6-bit system, perform subtraction with the
following unsigned binary numbers by taking first the
1's complement, and then, the 2's complement, of the
second value and adding it with the first value:
(a) 011010 — 010000 (26 — 16)
(b) 011010 - 001101 (26 - 13)
(c) 000011 - 010000 (3 -16)
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(Overflow) 2=
A G Range @b Jlidle g yub ) m
B e U e ¢ 3,8 Dl 8 s3g0na 0 3z A B8 L pes 4xgi R m
) e B ) e f CniaShayd g0

(i) positive add positive gives negative
(i) negative add negative gives positive

= Examples: 4-bit numbers (in 2s complement)
= Range : (1000), to (0111),, or (-8, to 7,,)
(i) (0101),4 + (0110),4= (1011),,
(5)10* (6)15=-(5)10 2! (overflow!)

(i) (1001),, + (1101),, = (10110),, discard end-carry
= (0110),,
(-7)10 + (-3)10 = (6)10 ?!  (overflow!)

Digital Design -Number Seyedarabi Y4
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Binary Coded Decimal (BCD)

S )y Jdyaud plal b @l pmadac) =
Ob b)) Glialae Joand gl ) Sl Sira g 50k dlac
A

) ) 030 IR S sl ) Dldlae (ialS ) shic 4, ®
el e odldin) a0 dlae) glad

#8421 )iy X 4S Sl BCD S bedioy o/ /(S ™

. ..7}‘.3(_;4 PRTLY
2ald Gl (i leax oulh S L aama bl ) S o m
g (oa
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Binary Coded Decimal (BCD)

Decimal digit |0 1 2 3 4
BCD 0000 0001 0010 0011 0100
Decimal digit |5 6 7 8 9
BCD 0101 0110 0111 1000 1001

saiile 23 K ad saliiud WS 1 (salaad

(1010)gep, (1011) geps -+ (1111) gep.

_L\u\yho]_)d&h\ulaa‘a;;é‘sﬁu\bJL.uu;‘,)Qg\ )dd.m.u

Al a eilia g (CA IS Andia aiile JaiHla 23e (5355 dadh 48 leaiun (5)

e =

(234),, = (0010 0011 0100)gc;,
(7093),,= (0111 0000 1001 0011)p
(1000 0110)gcp = (86)4,

(1001 0100 0111 0010)ggp = (9472),,

o 5l Jaae BCD S iy ®

Jia: (234),,= (11101010),

Digital Design -Number Seyedarabi Al
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Gray s
Mé@&})\&)}ﬁ L
A et G S dadd gamy pd jan ol ) S XS ) W
_L\u\‘g\u&uﬂ})\.l:idjhu)&aﬂd\ﬁ u

Decimal Binary Gray Code | Decimal Binary Gray code
0 0000 0000 8 1000 1100
1 0001 0001 9 1001 1101
2 0010 0011 10 1010 1111
3 0011 0010 11 1011 1110
4 0100 0110 12 1100 1010
5 0101 0111 13 1101 1011
6 0110 0101 14 1110 1001
7 0111 0100 15 1111 1000

Q. How to generate 5-bit standard Gray code?
Q. How to generate n-bit standard Gray code?
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0000
0001
0001
00@O

0010
o011
0mo1
0000

Gray =

0100
0101
0111
0110
0010
0011
0001
0000

Generating 4-bit standard Gray code.
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Seyedarabi

Yy

< IN
< N)
0 9
INdEE
0
v N7
\% X 0 0
~N [~
N =
< S mis-aligned
5 X2 1 SX A\ sensors

) A\ ®
Q 7
\} X7
v o
)
] >

Binary coded: 111 — 110 — 000

Digital Design -Number
Systems & Codes

Seyedarabi

ensors

e N mis-aligned

Sensors

A
X A\ @
Q 7
Q 7
v 0
~ P
N >

Gray coded: 111 —» 101

=4 Q

Ye




Binary-to-Gray Code Conversion

AleSs 1, MSB =

LS G i (XOR) G @8 ) (5 e Gl 43 2 5 @
A il Gray S saz G G35l Gy ) ) aa

Gray code. © 10110 b e Jasi jJh. =

1 0 1 1 0 Binary 1 + 0 1 1 0 Binary 1 0 + 1 1 0 Binary
1 Gray 1 1 Gray 1 1 1 Gray
1 0 1 + 1 0 Binary 1 0 1 1 + 0 Binary
{
1 1 1 0 Gray 1 1 1 0 1 Gray

(10110), = (11101)gy,,

Digital Design -Number Seyedarabi Yo
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Gray-to-Binary Conversion

A&, MSB =
Lh.uJ.ILg).L\LIJS(XOR)QSJ@)U}JJ&AAL-&A\)‘U&-\AJ\ u
Gl Gy () p (g Cuxl e 3 Gray S L) el

a0 aladl g by (gam Gy

S Juas binary 41,11011 Gray =< =

1 1 0 1 1 Gray 1 1 0 1 1 Gray 1 1 0 1 1 Gray
+ +
1 Binary 1 0 Binary 1 0 0 Binary
1 1 0 1 1 Gray 1 1 0 1 1 Gray
+ +
1 0 O 1 Binary 1 0 0 1 0 Binary
(11011)g,, = (10010),
Digital Design -Number Seyedarabi A
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Decimal sk lu
Decimal Digit BCD Excess-3 84-2-1 2*421  Biquinary

5043210
0000 0011 0000 0000 0100001
0001 0100 0111 0001 0100010
0010 0101 0110 0010 0100100
0011 0110 0101 0011 0101000
0100 0111 0100 0100 0110000
0101 1000 1011 1011 1000001
0110 1001 1010 1100 1000010
0111 1010 1001 1101 1000100
1000 1011 1000 1110 1001000
1001 1100 1111 1111 1010000

© 00N Ol WN - O

= Self-complementing codes: excess-3, 84-2-1, 2*421
codes.

® Error-detecting code: biquinary code (bi=two,
qguinary=five).

Digital Design -Number Seyedarabi v
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(Self-Complementing) Jas-25a slaxs

excess-3, 84-2-1, 2*421 : slaxX Ji. =

e s T 9 JeSe 1 4 0 Jeasi L4 s _axS ®
Y

Excess-3 code

: 0101
- 0110
: 0111 241: 0101 0111 0100
1000

1001 758: 1010 1000 1011
1010
1011
1100

O|O|NOO O~ WN
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1. How to represent 246 in (a) 10-bit binary, (b) BCD, (c)
Excess-3 code, (d) 2421 code, (e) 84-2-1 code?

2. The decimal number 573 is represented as 1111 0110
1011 in an unknown self-complementary code. Find the
code for the decimal number 642.
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(Alphanumeric Codes) s - oLill slaas

Py (Textual) e gla S L SigalS lae) poDle ®
cadla AA\P )LS 9y
Dl o )iee Jaldila SIS ) m
alphabets: ‘AN ..Z,and‘a’ .. Z
digits: 0.9
special symbols: ‘$,0) @, ..
non-printable: SOH, NULL, BELL, ...

e 15 Ll Ol size oy ALV 3 ol Ly Jgona kg @
Al
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Alphanumeric Codes

d}\.ﬁlﬁ JJ‘A.'\L:\M\ 92 L]
ASCII (American Standard Code for Information Interchange)
EBCDIC (Extended BCD Interchange Code)

Character ASCII Code

= ASCII: 7-bit, plus a 0 0110000
parity bit for error 1 0110001
detection (odd/even . -
parity) : 0111010

= EBCDIC: 8-bit code. A 1000001

B 1000010
Z 1011010
[ 1011011
\ 1011100
Digital Design -Number Seyedarabi £)
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Alphanumeric Codes
= ASCI| table:
MSBs
LSBs | 000 001 010 011 100 101 110 111
0000 [NUL DLE SP 0 @ P p
0001 [SOH DC, ! 1 A Q a q
0010 |[STX DC, “ 2 B R b r
0011 |[ETX DC; # 3 C S ¢ s
0100 |[EOT DC, $ 4 D T d t
0101 |[ENQ NAK % 5 E U e u
0110 |[ACK SYN & 6 F V f v
0111 |BEL ETB 7 G W g w
1000 | BS CAN ( 8 H X h x
1001 | HT EM ) 9 [ Y y
1010 | LF SuB * : J Z z
1011 | VT ESC + : K kK {
100 | FF FS < L\ [ |
MMM |CR GS - = M ] m }
10| O RS . > N A~ n =~
111 | SI US / ? O _ o DEL
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(Error Detection Codes) Ui jlu JIsil slaas

AL dade jylalhd cpl | 3l asa g el Jlaia) cule Ml Jaul s
Db adle) aaae Jn) lald g sad S

ity 3l sl (Sae Uad g oS e gyl Jml

0011, 238 by 0 ) slei)smm ol (San ad i 530010 22 :Jli
:0000, 0110, 1010

o oliul Uad (o 3l ST (g) pn (Slal Chap 4 ) Biquinary x =
X<

3 s oalind il Capy Sy ) o) 5 e S (5l LIS 5 s

Digital Design -Number Seyedarabi [
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(Error Detection Codes) Wi jlu &) s
(Parity bit) :0)) s <y =
S 1253 48 33 € (oa o253 53 ilal a1 (Even parrity) 75 ol

ASTE 5l Sy
S S laxi a8 23 R weas 38 5 5b Ll a1 (Odd parity) 28 o)) s
A3l
Character  ASCII Code
= Example: Odd parity. 0 0110000 1
1 0110001 0 §
T T | ™ Parity bits
9 0111001 1 |
: 01110101
A 1000001 1
B 1000010 1
Z 10110101
[ 10110110
\ 1011100 1
Digital Design -Number Seyedarabi £f
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(Error Detection Codes) Wi jlu il slaas

1z lalhad a6 e (Jdgea 8 JIKET) ) a8 slalad o5l gy ®

SIS
01101 Example: For odd parity numbers,
00010 10011 — 10001 (detected)
10110 10011 — 10101 (non detected)
WL | s G obe G sa i b oaly Sk ) 0l 55 (0 ) 55 oy
10011 220 N saldiul
01010 | — Column-wise parity

I

Row-wise parity

Sl 3, 5e (error correction) e bl 53505 S (5 ks JISET a8l ga (pnny @
D aal
R e plal G S5 () Wad 3l dee o 3l (VL Glalase i ad Z3La) m
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< [8-bit base-2] Find the 1’'s complement of 101.
< [8-bit base-2] Find the 1’'s complement of 11001000.
% [8-bit base-2] How is (101), represented in 1’s complement?
< [8-bit base-2] How is -(101), represented in 1's complement?.
< [8-bit base-2] Find the 2’s complement of 111000.
% [8-bit base-2] What is (111), in 2’s complement form?
% [8-bit base-2] What is -(111), in 2’s complement form?
% [6-bit base-2] What is (14),, in 1’s complement form?
< [6-bit base-2] What is (-14),, in 2’'s complement form?
< [3-digit base-10] Find the 9’s complement of 25.
< [3-digit base-10] Find the 10’s complement of 123.
< [3-digit base-8] Find the 7’'s complement of 712.
< [3-digit base-8] Find the 8's complement of 123.
< [2-digit base-7] What is the radix complement of 157?
< [3-digit base-9] What is the diminished radix complement of 8147
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