E&CE 223
Assignment 1 - Solutions

Mano 1.3
(101110), = 1xP+0x2 1% +1x2%4 1211020 = 3248+4+2 = 46
(1110101.11), = 64+32+16+4+1+0.5+0.25 = 117.75
(110110100), = 256+128+32+1 6+4 = 436
Mano 1.5
1231/2=615rem 1
615/2=307 rem 1
307 /2=153 rem 1
153/2= 76rem1
T6/2= 38remO
3B/2= 191rem0O

19/2= 9reml
9/2= 4dreml
4/2= 2rem0O
2/2= lremO
1/2= Oreml

(1231), = (10011001111),

673/2=3360rem1
336/2=168 rem 0
168/2= 84rem0O

84/2= 42 rem (0



42/2= 21 rem O
21/2= 10rem 1
10/2= Srem0O
5/2= Z2reml
2/2= 1remO
1/2= 0Oreml
023 x2=046 coeff =0
046 x2=092 coeff =0
092x2=1.84 coeff=1
084x2=1.68 coeff=1
0.68 x2=1.306 coeff=1
036x2=0.72 coeff=0
(673.23)%,=(1010100001.001110 - - - ),

(10000, = (100111000100000),
(1998), = (11111001110),

Mano 1.6
(a)
7562/8=945rem 2
945/8=118rem 1
118/8= l4rem &
14/8= 1rem6
1/8= Oreml
045 x8=3.6coeff=3



0.60 x 8= 4.8 coeff =4
0.80<8=64coeff=6
040 x 8=3.2 coeff=3
0.20x 8= 1.6 coeff=1
0.60 x 8=4.8 coeff =4
(7562.43),,=(10612.346314 - - - )y
(b)
19383 /16=121rem 2

121 /16= JremY

1/16= Orem?7

0.257 x 16 = 4.112 coeff=4
0.112x16= 1.792 coeff=1
0.792 X 16=12.672 coeff=12->C
0.672 X 16=10.752 coeff= 10—4
0752 x16=12032 coeff=12-C
0032 x16= 0.512 coeff=0
(1938.257)5=(192A1CACO - - - )

(c) (175.175)0= (10101111.001011 - - - ),



1-8.

Note binary to octal and hexadecimal can be done by groupmg (from

Decimal

225
215
403
10949

Binary Octal
11100001 341
11010111 327

110010011 623
10101011000101 25305

binary point) the appropriate number of binary digits.
(223)y0 = (11100001),
(11 100 001), = (341 )

(11100001), = (E1);,

Number 1's complement
10101110 01010001
10000001 01111110
10000000 01111111
00000001 1111110
00000000 H1itnn

Hexadecimal

El
D7
193
2ACS

2's complement

01010010
01111111
10000000
1111111
00000000



Mano 1.17
(a) 11010 — 10000

11010
+10000 (2°s complement of 10000)

101010

" carry out discarded - result 1s positive value 01010
(by 11010 —-01101

11010
+10011 (2°s complement of 01101)

101101

" carry out discarded - result is positive value 01101
(c) 100 — 110000

000100
HO10000 (2’5 complement of 110000)

010100

" no carry out - result isnegative value m 2°s comp form

result = — 101100
(d)y 1010100 — 1010100

1010100
+0101100 (2°s complement of 1010100)

10CO0000

" carry out discarded - result 15 positive value OO0O000



Manc 117 {1's complement )
(ay 11010 — 10000

11010
+J1111 (1'¢ complement of LIXXXH

101001
+ 1 {end-around carry)

01010 positive result
(by 11010 1101

11010
+10010 (1’ complement of 01101)

101100
+ 1 {end around carry)

01101 positive resull
(c) 100 — 110000
X0
+001111 (1’2 complement of 1100000

1011

-

"noend carry  result is negative number in 1°s complement form

resull=— 101100
(c) 1010100 — 1010100

1010100
+0101011 (1's complement of 10101007

111111

"no end carry, result is negative number in 175 complement form

resnlt = — NN =0)



Mano 1.19
(a) 101011 + 111000

101011 (-21)
+111000  (-8)

" ignore carry, result = 100011 or —011101 = -29
(b) 001110+ 110010

001110 (+14)
+110010 (-14)

" ignore carry, result = 000000
(c) 111001 —001010 [ =7y — (+10y=(=17)]

111001 {-7)
+110110 {2’s complement of 001010) (—10),,

1101111

“1gnore carry, result = 101111 = (=17},
(d) 101011 — 100110 [(-21) —(-26)=(+5)]

101011 (-21)
+011010 (2’s complement of 100110) (+26)

" ignore carry, result = 000101 = (+5),



Mano 1.23

(a)
(b)
(c)
(d)
(e)

3620 mBCD
n excess-3

m 2421 code
binary
84-2-1 code

1000 01100010 0000
1011 1001 0101 0011

1110 11000010 0000
10000110101 100

1000 10100110 0000



