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1. (22.37),, = (00010110.0101111),
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(7]
1. (28.5),, = (11100.1), = (34.4), = (1C.8),; = (0010 1000.0101)gs»5cp
2. (38.75),, = (100110.11), = (46.6), = (26.C),

= (0011 1000.0111 0101)g;5cp
3. (7.125),, = (111.001), = (7.1)5 = (7.2),, = (0111.0001 0010 0101)
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[f7Z]
1. (+45), = (00101101)5, = (00101101) 5, = (00101101

2. (=37),y = (10100101) 45 = (11011010) .y, = (11011011) .,
3. (=47), = (10101111 = (11010000) 55 = (11010001),,,
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L. (+17.5),, = (010001.10) 5, = (010001.10) 5, = (010001.10) .,

2. (=12.75), = (101100.11),5, = (110011.00) .5, = (110011.01),, 1,
3. (=9.25),) = (101001.01)5, = (110110.10) 5, = (110110.11),,
[2/81-6] M=,
a1
1R J5t, A 2. 1101010, 1010110 3. 11100010, 10011101, 10011110
(>80 1-7) B,
(k]
1. (F6.A),, = (246.625) ,,=(366.5); = (001001000110.011000100101)g,y e
2. (B2.8), = (262.4) =(178.5),, =(10110010.1),
= (010010101011.1000) ,
3. (102); =(01000010), =(66),) =(01100011) 4.5,

[>)7 1-8] ik#%.
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1. A 2. A
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L. (+78),) + (+35),) = (01001110) ., +(00100011) , = (01110001)
=(113),, Jo
2. (=56),) = (41),y = (11001000) ., +(11010111) ,, = (10011111) ,
=970 Jow
3. (=81),9 +(=49),, = (10101111) , +(11001111) ,, = (01111110)
# (~130),, A
4. (-93),y +(+49),, = (10100011) ,, +(00110001) , = (11010100) .
= (—44),, itk
5. (+#67),0 +(+72),o = (01000011) ;, +(01001000) ., = (10001011)
#(139),, i
[21/81-10] # A =-(27.625),,» B=+(20),,, K:
(7]
1. (A), =100100.011 2. (B), =010100 3. (AxB), =10111010111.1
4. (A+B), =111000.011 5. (A-B), =11010000.011
(308 1-11] 47 A% 1011 1101 0100 0000 0000 0000 0000 0000 IS 1 7 EFFS47, 55 2~9
(0 U1 S S (VA ) G 7. = 97 VAL 5 1 8
(7% ]
o fi=1, FrLlizoh 51
HRS=REERN 17, BreL, HRE=1.1;
6% = Mg —ks B 127 =01111010-01111111 =-5;
AR NSRS AL, T, A3 = 0.000011;
—(0.000011), = —(0.046875),, -

I O N S
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V. Exercises

[Exercise 1-1] Perform the following number system conversions.

1. (120)50=( ) 2. (3910 =( )7 3. 97 =( )16

[ Exercise 1-2]  Convert the following decimal numbers, keeping the conversion error & smaller than 107,

1. (22370=(C ) 2. (35490=( e 3. (16.68)10=( )16

[Exercise 1-3] Convert the following decimal numbers into binary, octal and hexadecimal.

1. (28.5) 2. (38.75) 3. (16.125)y

[ Exercise 1-4] Write the 8-bit signed-magnitude, two’s complement and ones’ complement representations
for each of these decimal numbers.

1. (+45)10 2. (=37 3. (4N

[ Exercise 1-5] Write the 8-bit signed-magnitude, two’s complement and ones’ complement representations
for each of these decimal numbers.

1. (+17.5)y 2. (—12.75)10 3. (9251

[Exercise 1-6] Fill in the blanks.

1. Knowing that the equivalent signed-magnitude, two’s complement and ones’ complement codes (the
order is not sure) of a decimal numbers are 10010101, 11101010 and 10010110, then 10010101 is

( )representation, 11101010 is( )representation, 10010110 is( )representation.

2. Knowing that the two’s complement of one number is 1010101, then the corresponding signed-
magnitude is( ), and the two’s complement is( ).

3. Knowing that(10011101), (11100010) and (10011110)are the signed-magnitude, two’s complement
and ones’ complement represents (the order is not sure), then ( )is the signed-magnitude,
( )is two’s complement, and( )is ones’ complement.

[ Exercise 1-7] Fill in the blanks

1. (F6.A)5=( )10=( )s=( )s421BCD

2. B25)s=( g = ( )2=( ) #x3m

3..(102)s =( )2 =( o= ( )t

[ Exercise 1-8] Choose the correct answer.
1. The 5121BCD code of (36.7)191s( ).

A. 00110110.0111 B. 00111100.1110
C. 01101001.1010 D. 00110110.1110
2. The 2421BCD code of the decimal digit is ( )
A. (110100101100) 24218cp B. (011110000110)24218cD
C. (110110000110) 24218cp D. (011100100110)24218cp

[Exercise 1-91 Add the following pairs of decimal numbers with the corresponding 8-bit two’s complement

represents, indicating whether or not overflow occurs.

L. (+78)10% (+35)10 2. (=56)1-(41)10 3. (8Dt (4910

4. (=930t (+49)10 5. (+67)it (+72)10

[ Exercise 1-10] Suppose that A =—(27.625) o and B = +(20) ;. Then finish the following computation.
1. (A) wo's complement 2. (B) two's complement 3. (AX B) two's complement

4. (A+B) two’s complement 5. (A_B) two’s complement
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[Exercise 1-11] Knowing that the floating-point digital 1011 1101 0100 0000 0000 0000 0000 0000
represents 1 sign bit in the beginning, 8 exponent bits in the middle, and 23 mantissa bits in the end. Convert

this floating-point binary into decimal.

VI. Exercises Solutions

[Exercise 1-1] Perform the following number system conversions.

[ Solution]

1. (120),0=(1111000), 2. (39)10 =(54); 3. 97)s =(61)10=(3D) 6

[Exercise 1-2]  Convert the following decimal numbers, keeping the conversion error & smaller than 10,

[ Solution]

1. (22.37)1=(00010110.0101111), 2. (35.49)10=(55.253)s 3. (16.68);0=(10.AE);s

[Exercise 1-3] Convert the following decimal numbers into binary, octal and hexadecimal.

[ Solution]

1. (28.5)15=(11100.1),=(34.4)s=(1C.8)16=(0010 1000.0101)s4215cp 1

2. (38.75)16=(100110.11),=(46.6)s=(26.C),5=(0011 1000. 0111 0101)g421pcp

3. (7.125)10=(111.001),=(7.1)s=(7.2)16=(0111.000100100101)s4218cp

[Exercise 141 Write the 8-bit signed-magnitude, two’s complement and ones’ complement representations
for each of these decimal numbers.

[ Solution]

L. (+45)16=(0010110T) signed-magnituce =(00101101) ones: compiement =(00101101) 1o complement

2. (=37)10=(10100101 )signcd-magnitude =(11011010)ancs: complement =(11011011 )05 complement

3. (=47)10 =(10101111 )signed-magninuce =(11010000)ancs’ compierment =(11010001)yo's complemen

[Exercise 1-5] Write the 8-bit signed-magnitude, two’s complement and ones’ complement representations
for each of these decimal numbers.

[ Solution]

1. (+17.5)16=(010001.10)signed-magnitude =(010001.10)gnes’ compiement =( 010001.10) 0’5 complement

2. (=12.75)16=(101100.11)gigned-magnitude =(110011.00)oncs complement =(110011.01 )go's complement

3. (=9.25)10=(101001.01)signed-magnitude =(110110.10)ones: comptement =(110110. 11 }iwors comptement

[ Exercise 1-6] Fill in the blanks.

1. Knowing that the equivalent signed-magnitude, two’s complement and ones’ complement codes (the
order is not sure) of a decimal numbers are 10010101, 11101010 and 10010110, then 10010101 is

( )representation, 11101010 is( )representation, 10010110 is( )representation.

2. Knowing that the two’s complement of one number is 1010101, then the corresponding
signed-magnitude is( ), and the two’s complement is( ).

3. Knowing that(10011101), (11100010) and (10011110)are the signed-magnitude, two’s complement
and ones’ complement represents (the order is not sure), then ( )is the signed-
magnitude,( )is two’s complement, and( )is ones’ complement.

[ Solution]

1. two’s complement, signed-magnitude and ones’ complement
2. 1101010, 1010110 3. 11100010, 10011101, 10011110
[Exercise 1-7] Fill in the blanks.
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[ Solution]
1. (F6.A)6=(246.625) = (366.5)s = (001001000110.011000100101)g4215cD
2. (B2.8)16=(262.4)s =(178.5)10=(010010101011.1000) gxcess 3 code
3. (102); =(001000010), =( 66 )io=(001100011) Gray code
[Exercise 1-8] Choose the correct answer.
[ Solution]
1. C 2. A
[Exercise 1-91 Add the following pairs of decimal numbers with the corresponding 8-bit two’s complement
represents, indicating whether or not overflow occurs.
[ Solution]
1. (#78)19% (+35)10= (01001110) tyo's comptement T(00100011) o' complement
= (01110001 ) tyo's complemen== (113)10 without overflow
2. (=56)10~(41)10= (11001000) to's complement T(11010T11) twos complement
= (10011111) twos complement=(—97)10 without overflow
3. (=81)10H(=49)10= (10101111) two's comptement H(1100TTT1) twos complement
= (01111110) two's complement # (—=130)10 with overflow
4. (-93)10H(+49)10= (10100011) tyo's comptement H(OOT10001) tors complement
= (11010100) gvo’s complemen= (—44)10 without overflow
5. (+67)10H(+72)16= (01100011) two's complement T(01101000) to's complement = (11001011 )3
#(139)y with overflow
[Exercise 1-10]  Suppose that A=—(27.625) ;o and B=+(20) ;0. Then finish the following computation.
[ Solution]
1. (A) wo's complement = 100100.011 2. (B) two's complement =010100
3. (A*B)wo's complement = 1011101011.1 4. (A+B) two's complement =1000.011
5. (A-B)wos complement = 1010000.011
[Exercise 1-111 Knowing that the floating-point digital 1011 1101 0100 0000 0000 0000 0000 0000
represents 1 sign bit in the beginning, 8 exponent bits in the middle, and 23 mantissa bits in the end. Convert
this floating-point binary into decimal.
[ Solution]
1. Sign=1 — it is negative
2. index=01111010--01111111 — index=-5
3. Terminal = 0.100 0000 0000 0000 0000 0000+1 — terminal=1.1
4. real number =move the radix point of the terminal number to the left for five bits — real number =
—0.000011
5. decimal=—(0.046875),,



