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6. (a) 2,3,5¢€ Q— {0}. We have

2+3)%5 = ()5 24(3%5) = 2x(})
= = and = '25
= _ i
15 = 2=
Thus, (2% 3) %5 # 2+ (3% 5). Hence, () — {0}, *) is not a semigroup.
(b) Let @,y,2 € Z. Then
(xxy)xz = |xly=*z
= |lelylz=lz|[y]|=2
= wx(y=*2z).
Hence, (Z, =) is a semigroup.
(c¢) Let @,y,2 € Z. Then
(zxy)*z i g*z and ok (y*z) i ;):*5

Hence (@ y) * 2 = x* (y * z) for all x,y, z € Z. Hence, (Z, %) is a semigroup.
8. Now P(S) = {0, {a},{b}.{c}.{a, b}, {a,c}, {b,c}, {a, b,e}}. The Cayley table for the binary operation

|0 {a} (1) {e] {ab) {ac} {be} fabe)
pre 0 ] ] ] 1] 0 1]
Wlo @ 0 0 {4 @ ¢ fa
O I A N R S NN R ()
Wlo o 0 (@ 0 g {d o
(@b} |0 {a} (B} 0 fad) {a} (b} {ab}
{ach |0 fa} 0 {o} {a} fac} (o} {ac}
oy [0 0 v (o {0} g (b (bl
fa.bch |0 {a) {5} {c} {ab) {ac} {be} fab.e}
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6. Now
7 = —1{mod 3).
= (T = (—1)"%(mod 5) b Theeorem 6. 1.16(1ii)
= T =1{mod5)

6.7 =6-1=1mod5) by Corollary 6.1.17(ii).

Also 8 = —1(mod 5). Thus, (9% = —1{mod 5). This implies that 17 (9% = —17{mod 3). Therefore,
G734+ 17-9% = (1 - 17){mod 5) = —1i{mod 5) = 4{mod 5). Hence, the remainder is 4,



18, (a) Let n = (6A3ES ) = 60 16 + 4 167 + 3- 16% + E - 16" + 5. Now

Thus,

16 = 1{mod 3), 1ii* = L{mod 3),
16 = 1{mod 3), 16" = 1{mod 3).

it (i+A+3+E+5){mod 3)
(6+10+3+ 14+ 5)(mod 3)
041+ 0+2+2)mod 3)
Hmod 3

Hmaed 3)






Page 377 section 6.2



Page 400 section 6.3






