01
54

(a) 64, 9 =6
(b) 64. -6, —/81=—09. 5—94:6
(c) /34, 1.1234567532341..., — 43.8698688672..., 7.129971289713...
(d) J16+3i, V/3i
© 2. 64, 6. — L /a1

3 2
02

3 16 1 7 120
Hg] ocglaA - 2 2 =~ L ==Y
g€ el 29° 81° 4’ 120 13

36 5 78 112 45 34 52

60’ 2557 234° 7 ' 145 68 117

ol
L
2
%

lo

U

ol
o
<
o8
|o
Hu

2|4 5.5252525252 .-+, 12.1234123412...,
/36 (=6), /625(=25), 79.91011011..., /81 (=9)
Selss 0 /91, /148, 1.42736189921 -+, 4.1652538593..., 880.0012967377..., V73

(a) A+ B=5+13+8 =18+8;
(b) B—A=13+8/—5=8+8;
(c) AB=5x (13+8i) =65+ 40

B 13+8
M)ZZ* 5

(e) C+D=2+2i+9=2+11;
(f) D—C=9—(2+2i)=—2+7i
(8) CD= (2+2i)x 9 =18/ + 18> =— 18+ 18¢

() €= 2F2i_ (2+2i) < (=90) —18i—18i* _ 18— 18/ _ 2—2i
D 9 9; x (—97) — 8152 81 9

05.

(a) B+C= 4+ 23i

(b) D—A=7/+4

(c) AC=—230+23i
D 17—5i

(d) Cc 23

(e) A+ D=27i+6

C




(f) B—C=4—23;
(8) BD=68i+20

A 10—
(h) Cc 23

06.

5
(@) Y 4=4+4+4+4+4=5%x4=20

i=1

3
(b) >3 :3‘2+3‘1+3°+31+32+33:%+%+1+3+9+27:—324
=z

(c) i 3j=3{(-2)+(=1)+0+1+2+3}=9

j=—2
(d) i‘,(gﬂ'):(3+1)+(3+2)+(3+3)+(3+4)+(3+5)+(3+6)+(3+7)+(3+8)

8 8
=(3x8)+(1+2+3+4+5+6+7+8)= Y 3+ Y k=60
k=1 k=1

9
(e) Y i’ +5=6>+72+82+ 9 +5=1235
i=6
0
(f) Y 10+7=10+10+10+10+10+10+7 =67

i=—5

07.
6
(a) Y 15k+7=232
k=4
6
(b) Y (15k+7) =246
k=4

(c) le (F*+3k) =0
k=—2

10 4

@ Y2+ Y 15i=530

i=3 =1

(e) iji+25:5
i=—5 i=5
(f) iz‘f:3414
i=0
08.
(a) f[8=8><8><8><8><8=32768
(b) ﬁZ]—{Zx(—Z)}x{2><(—1)}><(2><0)><(2><1)><(2><2)><(2><3)
j=22

(—4)x (—2)x0x2x4%x6=0



3
) JIi+3=(—2)x(—1)x0x1x2x3+3=3

i=—2

d) f[ ((+3)=(=2+3)x(=1+3)x (0+3)x(1+3)x(2+3)x (3+3)

i=—2

6
=1x2x3x4x5x6=[[k=6!=1720
k=1

0
) TT +2)={(—3)+2}x {(=2)+2)x {((-1)+2}x(0+2)=(—1)x0x1x2=0
k=—3
10
(f) JTTi=1x2x3x4x5x6x7x8x9x10=10" = 3628800
=1

09.

5
(a) J1I3:*—i= 1478400

1

i

(@ [IGH=12

=0
(e) 0! =1
(f) 10! = 3628800

10.
@ TT[ T 26 (2 x (=20 x (2 (- 1) [ (20 x @ x (- 1) (2 (~2))x (2 (1)
=512
(b) i(i(ﬂrk)):l%
i=1\k=3
(c) i(ﬁ@z-ﬁ-l )— {(2x1+1)x(2x24+1)x(2x3+1)}+
k=0\i=1

{ex14+1)x(@2x24+1)x(2x34+1)}+{(ex1+1)x(2x2+1)x(2x3+1)}=315

(2:+ 1)) 3375

o

f[(i] z+k) {1+3)+0+4)+Q+5)+1+6)+(14+7)}
i=1\k=3

x{(2+3)+@2+4)+(@2+5)+©2+6)+(2+7)}
x{(3+3)+B+4)+@B+5)+(B+6)+(B+7)}
=(4+5+6+7+8)x(5+6+7+8+9)x (6+7+8+9+10)= 42000

(ﬁ itk ) 330

k=3

Mw

1

i



11.

12
(@) 3+4+5+6+7+8+9+10+11+12=Y i

(c) (3+9)+ (4+16)+ (5+25)+ (6+36)+ (7+49) Z(z-l—z
(d) (—5)><(—4)><(—3)><(—2)><(—1):‘Hz’

7
(e) 1><2><3><4><5><6><7:Hz':7!

=1
5

() A+3)x(4+6)x (9+9)x (16+12) x (25+15) = [] (t* +3i)
i=1

12.

5
(@) 10+20+30+40+50+7= 210i+7

i=1

5
(b) 10x 20 x 30 x40 x50 x 7 =7 x [ 10:
i=1
7
i=1

7
(d) 7+7+7+7+7+7+7= Y7
i=1

7
(e) 11+15+19+23+27+31= Y (4i+3)

=2

5
(f) 21 x 42 x 63 x 84 x 105 = qu

(g) icZ —3<i<34 0 —3+0+3+6+9+12+15= Z 3(i+2)
i=—3

—2

-15 y 12 -9 . —6 11 3i
(—125+25)°  (—64+16)° (—274+9)° (—8+4) =252 +:2)°

13.

a) (1-3)+1—-2)+1-1}+{2-3)+2-2)+2—-1)}+{(83—-3)+(3—2)+(3—

“Elze

i

(b) {(1—=3)x(1—2)x(1—1)}x{(2-3)x(2—2)x2—-1)}x{(3—=3)x(3—2)x(3—

i

(@ {1=3)+(1—-2)+0-1)}x{(2=3)+2-2)+2-1)}x {(8=-3)+(B3—2)+B—

1)}

1))

1)}



(@ (1-3)x (1-2)x (1=1)}+ (2-3) x 2=2) x (2= 1))+ (8-3) x (3-2)x (3—1))

3 —1 3 3

= (H (z+k)):2 (zk))

i=1\k==3 i=1\k=1
14.
(a) w=172,d=6 : 6|72 72 div 6 = 12 72 mod 6 = 0
(b) =190, d =8 : 8490 90 div 8 = 11 90 mod 8 =
(c) n=124, d = 4 : 4124 124 div 4 = 31 124 mod 4 = 0
(d) =211, d =10 : 10 + 211 211 div 10 = 21 211 mod 10 =1
(e) n=9,d=2:24+9 9div 2 =4 9 mod 2 =1
(f) n=142, d=6 : 6 + 142 142 div 6 = 23 142 mod = 4
(8) =198, d = 18 : 18/198 198 div 18 = 11 198 mod 18 = 0O
(h) n=294, d=6 : 6]294 294 div 6 = 49 294 mod 6 = 0
15.
(a) n=—113, d=4 : 44+ —113 (-113) div 4 = -29 (-113) mod 4 = 3
(b) n=—86, d =43 : 43|— (-86) div 43 = -2 (-86) mod 43 = 0
(c) n=—2333, d=9 : 9]—333 (-333) div 9 = -37 (-333) mod 9 = 0
(d) n=—712, d=11 : 11+ —712 (-712) div 11 = -65 (-712) mod 11 = 3
() n=—49, d=3 : 3+ —49 (-49) div 3 = - (-49) mod 3 =
(f) n=—529, d=288 : 88+ —529 (-529) div 88 = - (-529) mod 88 = 87
(8) n=—218, d =8 : 8+ —218 (-218) div 8 = -28 (-218) mod 8 = 6
(h) n=—1274, d=32 : 32+ —1274 (-1274) div 32 = -40 (-1274) mod 32 = 6
16.

a) 17.5,, =1x10"+7x10"+5x 10"
b) 11.01, =1x2"+1x2°+0x2 '"+1x2 2

d

)
)
c) 890.5625,, =8x 10°+9x 10" +0x10°+5x10 ' +6x10 2+2x10 *+5x 10" *
) 1001.11101, =1x2°+0x 2 +0x 2" +1x2°+1x2 ' +1x *4+1x2 7 +0x2 *+1x27°
)

e) 3921.2711,, =3x10°+9x 10°+2x 10" +1x 10" +2x10 '+7x10 *+1x10 *+1x 10 *

—_~ o~ o~ o~~~ o~

f) 11011.101101, =1x2* +1x 2 +0x 2 +1x 2! +1x 2°

+1x2 1 +0x2 2 +1x2 3 +1x2 4 +0ox2 % +1x2° ¢

17.
(a) 42.1; =4 x 8 +2x8 +1x8!
(b) D012, =13x16'+0x16°+1x16 '+2x 16 *



) 302.107s =3x8 +0x8 +2x8"+1x8 '+0x8 ?+7x8 °

(
(d) BFY9.CE31,; =11x16*+15x16"+9x16°+12x16 '+14x16 *+3x16 *+1x16 *
(e) 716.24, =7 x 8+ 1x8 +6x8"+2x8 ' +4x8?

(

f) A40E10C, =10x16>+4x16°+0x 16" +14x16"+1x16 '+0x1 *+12x 16 °

18.
(a) 19.5,, = 10011.1, = 23.4, = 13.8,

2 119
219 .1
2| 4 o1
2 2 .0 XO-52
2 1 .0
0 1 1.0
8 |19 0.5 16| 19 0.5
8 2 ...3 X 8 6] 1 ...3 X 16
0 ...2 4.00 0 ...1 8.00

(b) 23.375,, = 10111.011, = 27.34 = 17.6,¢

2 |23
2 [11 .1
o 5 1 0.375 0.75 0.5
21 2 .1 X 2 X 2 X 2
o1 0 0.750 1.50 1.0
0 1
8 |23 0.375 16] 23 0.375
8 2 .7 X 8 16| 1 ...7 X 16
0 .2 3.000 0 .1 6.000

—
Q
N

149.6875,, = 10010101.1011, = 225.54, = 95. 5,

2 1149

2 74 ... 1

2 37 .0 0.6875 0.375 0.75 0.5

2 18 ... 1 x 2 X 2 X 2 X 2

2 9 .0 1.3750 0.750 1.50 1.0

2 4 .1

2 2 ...0

2 1 ...0
0 ...1

8 | 149

8 18 ... 5 0.6875 0.5 16] 149 0.6875

8 2 .2 X 8 X 8 16| 9 ...5 X 16
0 2 5.5000 4.0 0 ..9 11.0000



(d) 311.65625;, = 100110111.10101, = 467.524 = 137. A48,

NN DNDDNDNDNDNDNDN

oo 0 0o

16
16
16

—
D
-

NN NDNDNDNDNDNDNDN

o0 O 0 o

823

51

16

16
16

R OO~ I, O = =

S oo

411 ...
205 ...
102 ...

25 ..
12 ...

— I, OO, OF PP~

— o3

w

~

0.65625 0.3125 0.625 0.25 0.5
X 2 X 2 X 2 X 9 X 9
1.31250 0.6250 1.250 0.50 1.0
0.65625 0.25
X 8 X 8
5.25000 2.00
0.65625 0.5
X 16 X 16
10.50000 8.00
823.7265625,, = 1100110111.1011101, = 1467.564, = 337.BA,
0.7265625 0.453125 0.90625 0.8125
X 2 X 2 X 2 X 2
1.4531250 0.906250 1.81250 1.6250
0.625 0.25 0.5
X 2 X 9 X 9
1.250 0.50 1.0
0.7265625 0.8125 0.5
X 8 X 8 X 8
5.8125000 6.5000 4.0
0.7265625 0.625
X 16 X 16
11.6250000 10.000

w W



—
—h
=

1377.34375,, = 10101100001.01011, = 2541.26, = 561.58

1377
688 ...
344 ...
172 ...

86 ...
43 ...
21 ...

10 ...

X 2 X 2 X 2 X 2
0.68750 1.3750 0.750 1.50

0.34375 0.6875 0.375 0.75 J— 0.
X

NN NDNDNDNNDNDNDNDN
R OFRPOFRF—, OO0 0O~—

16| 1377

0.34375 0.75 16| 86...1 0.34375 0.5
X 8 x 8 16 5.. X 16 x 16
2.75000 6.00 0..5 5.50000 8.00

GO OO Co oo
N
—

[@p]

N Ul —

) 48.75,, = 110000.11, = 60.64 = 30.Cyq

) 93.5625,, = 1011101.1001, = 135.44, = 5.9,

c) 157.40625,, = 10011101.01101, = 235.32, = 91.68,,
)
)

516.515625,, = 1000000100.100001, = 1004.41; = 204.84,,
f) 1001.625,, = 1111101001.101, = 1751.5, = 3E9. A4

20.
(a) 10.01,=1x2'+0x2°+0x2 '+1x2?=2.25)
(b) 1011011, =1x2°+0x 2 +1x2°+1x 2 '+0x 272 +1x2 *+1x 2 * =5.6875,,
(c) 1110.111, =1 x 2°+1x2° +1x 2" +0x2°+1x 27 ' +1x 27 +1x 27 = 14.875,,
(d) 10101.101, =1x 2 +0x 2° +1x 22+ 0x 2" +1x2°+1x 27" +0x2 2+ 1x 2 ° =21.625,
(e) 1011101.1101, =1 x 28+ 0x2°+1x 2 +1x 22 +1x 2" +0ox 2! +1x 2" +
1x2 '+1x27%+0x2 *+1x2 *=093.8125,
(f) 11100111.101011, =1 x 2"+ 1 x2°4+1x2°+0x 2 +0x 2° +1x 2" +1x 2! +1x 2" +

Ix2 ' H0x2 24+1x2 *+0x2 *+1x2 °+1x2 %=231.671875,,

21.

(a) 11.1111, = 3.9375,,

(b) 1011.110111,= 11.859375,,
(c) 11011.1001,= 27.5625,,,
(d)

d) 101100.11, = 44.75,,



(e) 1110001.00101,= 113.15625;,
(f) 1000110.0011,= 70.1875,,

22.

(a) 4.2, =4x8"+2x8 ' =4.25,

(b) 56.32, =5x 8" +6x8"+3x8 '+2x8 *=46.40625,,

(c) 263.156 =2x8*+6x8 +3x8 +1x8 '+5x8 2+6x8 *=179.21484375,,

(d) 711.653, =7 x 8% +1x8 +1x8"+6x8 '+5x8 ?+3x8 *=457.833984375,,

(e) 1020.75, =1x8*+0x 8" +2x8' +0x 8" +7x8 '+5x8 *=528.953125,,

(f) 2153.2667, =2x 8 +1x 8 +5x8' +3x8"+2x8 '+6x8 ?+6x8 *+7x8 !
= 1131.357177734375,,

23.

(a) 22.564 = 18.71875,

(b) 146.744 = 102.9375,,

(c) 376.144 = 254.1875,,,

(e) 1035.7124 = 541.89453125,,
(f) 1433.1034 = 795.130859375,,,
(8) 3147.524 = 1639.65625,,

24.
(a) 48.091,53 =4x16"+8x16"+0x16 '+9x16 *+1x 16 * =72.035400390625,,
(b) 9D0.5C,s =9x16°+13x 16" +0x16"+5x 16" ' +12 x 16~ * = 2512.359375,,
(c) FED.BCA,;4 =15x 16"+ 14x 16" +13x 16 +11x 16 '+12x 16 *+10x 16 *
= 4077.73681640625,,
(d) 16.15,, =1x16'+6x16°+1x16 '+5x 16 > =22.08203125,,
(e) E9.4902,, =14x16"+9x16°+4x16 '+9x16 2+0x 16 *+2x 16 * = 233.285186767578125,,
(f) 5CB.101,, =5x16°+12x 16" +11x 16" +1x 16" ' +0x 16~ 2+ 1x 16~ * = 1483.062744140625,,

25.
a) 54.39;, = 90.22265625,,,

)
b) BB.AC,; = 187.671875,,

) 15A.269,, = 346.150634765625,
d) 34D.E,; = 845.875,,

e) D01.18,, = 3329.09375,,

(
(
(
(
(
(f) 20AC.19E,;= 8364.10107421875,,



26.

(a) 11001.11, = 31.6, = 19.C},

8%l 4 3 1
221221000 1 1.0 0 1 1100
16%1 5 1 9 12
(b) 1001111.101011, = 117.533 = 4F. ACy4
8%l 4 1 1 5 3
S 01001111 101011 0
16%1 5 4 15 10 12
(c) 11101111.11010111, = 357.6565 = EF.Dl 4
8%l 4 5 7 6 5 6
2K 5 1110111 110101 10
16%1 4 14 15 13 7
(d) 101001110110.110000111, = 5166.6075 = A76.C38;
8% 4 5 1 6 6 0
2812~ 11 001 0 0 1 1.1 1 10 110000 1000
16%1 5 10 7 6 12 8
(e) 1100111010110.10111111001, = 14726.5762; = 19D6.BF2,,
8%l 1 4 2 6 5 6
2R 5> 00110011 1010110 0 111
16X 1 9 13 6 11 15 2
(f) 101100100011110.0001010001011, = 54436.050545 = 591 £.1458;,
8%l 4 5 4 4 6
e 10110010001 1110
16%1 5 9 1 14
0 5 5 4
000 0 1 010110
1 5
217.
(a) 101.11001, = 5.623 = 5.C84;
(b) 1011010.001101, = 132.154 = 54.34,4
(c) 11111110.001101111, = 376.1574 = FE.378,
(d) 1000001110.11111101, = 1016.7724 = 20E.FD;
(e) 1010101100101.11101010111, = 12545.72564 = 1565. EAE;,
(f) 1111110110001.10101011, = 17661.5264 = 1FB1. A B,




28.

(a) 15.36, = 1101.01111, = D.78,

8714 1 5 3
2745 10 1 101 01111000
16%1 13 7 8

(b) 67.1234; =110111.0010100111, = 37.29C4

8% 4 6 7 1 4
21100110111 .001010011100
16%1 5 3 7 2 9 12
(c) 125.36234 = 1010101.011110010011, = 55.793,
8%l 4 1 2 5 6 2 3
281121000101 0101 . 01111 0010011
16%14~ 5 5 7 3
(d) 713.52724 =111001011.10101011101, = 1CB.ABA,
8R4 7 1 3 5 7 2
281210000 1 11001011 1 01 1011101
16%1 5 1 12 11 10 11 10
(e) 1623.77155 = 1110010011.111111001101, = 393. FCD;4
8% 4 1 6 3 7 1 5
2712 1000 1 1 10010011 111 100110
16X 3 9 3 15 12 13
(f) 51623.16225 = 101001110010011.00111001001, = 5393.392,4
8%l 4 5 1 3 1 2
2815 1010011100100°71°1 011100 1
16%1 5 3 9 3 3 9
29.
(a) 67.214g = 110111.0100011, = 37.46,4
(b) 105.7724 =1000101.11111101, = 45.FD;
(c) 471.325114 = 100111001.011010101001001, = 139.6 492
(d) 2012.7054; = 10000001010.1110001011, = 40 4. E2Cy4
(e) 5123.637, = 101001010011.110011111, = A53.CF8;
(f) 6410.7123; = 110100001000.111001010011, = D08. E53




30.

(a) 12.34;5 = 10010.001101,5 = 22.15

,_.
o
2a)

+

2

0

0

oo N

[Ra)[ e}

P

1
2

(b) 68.EE;; =1101000.1110111, = 150.7344

._.
o)
)

>

8

0

0

oo | N
[Ral[2)

44>

0
0

| —

(c) 9C.709B,; = 10011100.0111000010011011, = 234.341154,

16715 C 7 9 B
2712 [0 1 0 1100. 011100 100110 00
e 4 3 4 1 5 4
(d) 1AC.0534,, =110101100.000001010011101, = 654.012354
16712 1 10 12 0 5 3 10
2712 [0 0 0 0101100.000 1010011101
RES 5 4 0 2 3 5
(e) 39E.8AD216 =1110011110.100010101101001, = 1636.425514
16X 5 3 9 14 8 10 13 2
2712 |0 0 1 0011110. 100 0101101001
8l | 1 3 6 4 5 5 1
(f) B0A.19D3,;5, =101100001010.0001100111010011, = 5412.063514,
16712 11 0 10 1 9 13 3
272 |10 1 0001010.000 001110100110
8515 | 5 1 2 0 5 1 4
31,

a

b) BB.AC,; =10111011.101011, = 273.53;

e) C04B.100F,; = 1100000001001011.0001000000001111, = 140113.040074,

369.12,, = 1110010110.0001001, = 1626.0444

(a)

(b)

(c) AE.FCD;g=10101110.111111001101, = 256.77154

(d) FF13.ABCD;s=1111111100010011.1010101111001101, = 177423.5274644
(e)

(

f) FE13.ABCD;; =1111111000010011.1010101111001101, = 177023.527464,4




B3 -2 F£5-19] H4 F£5-29] H5
(@) 99 00001001 00001001 00001001
(b) —13,, 10001101 11110010 11110011
(c) —48,, 10110000 11001111 11010000
(d) 84, 01010100 01010100 01010100
(e) —97,, 11100001 10011110 10011111
(f) — 103, 11100111 10011000 10011001
(g) — 118y, 11110110 10001001 10001010
(h) 1254, 01111101 01111101 01111101
33.
(a)
wE-10 ugp B -2 He EA
0O 0 1 1 1 0 1 0 0 0 1 1 1 0 1 0
+ 1 1 0 1 1 0 } 1 + 1 1. 0 1 1 1 0 0
17 0 0 01 0 1 0 1 1 00 01 0 1 1 0
+ 1 AT
0 001 0 1 1 0
. 00010110 = 16+4+2 = 22
(b)
H35-19 ¥4 H®E H35-29 ¥4 74l
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 0
+ 1 00 1 1 0 1 1 + 1 00 1 1 1 0 0
17 170 0 1 0 O 1 O 1 1.0 01 0 1 0 0
+ 1 Al
70 01 0 0 1 1
. 10010011 = -127+(16+3) = -108 . 10010100 = -128+(16+4) = -108
100100119] 19] &2 : 11101100 100101009] 2°] &2 : 11101100
=-(64+32+8+4) = -108 =-(64+32+8+4) = -108
(c)
H35-10] g5 E]éi - —‘.ﬂ—]i-Z?J 3;74*— i
O 1 0 1 0 1 1 1
+ 0 0 0 0 1 1 0 1 - 01100100 = 64+32+4 = 100
0O 1 1.0 0 1 0 O



(d)

H2-19 B4 8w H2-29 B4 mel

10101001 = -86 .. 10101010 = -86
101010019] 19] ¥ : 101010109] 29] ®W 2
11010110 = -86 11010110 = -86

(e)
235-19 ¥4 ¥ 235-29 84 ¥

11111110 = -1 o111 = -1
111111109] 1] B2 : 10000001 = -1 111111119] 2°] ®2 : 10000001 = -1

()
B35-19 4 BF B35-29 ¥4 BF

. 10001111 = -112 - 10010000 = -112
100011119] 19] ¥ 100100009] 29] W2 :
11110000 = -112 11110000 = -112

B5-19 445 14 = B35-29 H4 1F
O 0 1 o0 1 O 1 O
+ 0 1 0 0 1 1 0 1 5o 01110111 = 64+32+16+4+2+1 = 119
o 1 1 1 o 1 1 1
—‘?—i-l% E]—’.l E?ﬂ1 o 1 B3 -29] l-‘%_—’.;— an o
1 1 0 1 O 1 0 1 1 1.0 1 0 1 1 O
+ 0O 1 0 0 1 1 0 1 + 0O 1 0 0 1 1 0 1
1 0 0 1 O O O 1 O 1 0 01 0 0 O 1 1
+ ]_ _]?_}\]
O 01 0 0 O 1 1
- 00100011 = 32 + 2 +1 = 35



() 421, — 774
H35-19] _\il% a4 1
o o0 1 0 1 0 1 O
+ 1 0 1 1 0 0 1 0
1 1 0 1 1 1 0 O

11011100 = -127+(64+16+8+4) = -35

110111009} 19] ¥4 : 10100011
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. 11000000 = -63
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. 01110011 = 115
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. 10101000 = -87 - 10101001 = -87
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