Mataso assignment: [ 5 //c

1. Suppose a & b are nonzero elements of a field F.
Prove that a”' b™ is a multiplicative inverse of ab.

Proof: To show that a™'b™ is a multiplicative inverse of ab, need to
show (ab)(a™'b™")=1 Vv
(ab)(@a™d)=(ab)(b"'a™) by commutativity of multiplication xy=yx
=a(bb™a™) by associativity of multiplication (xy)z = x(yz) + cs5=¢ . oL
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=a(1)a™ by definition of multiplicative inverse xx '=1
= aa_l
= by xx"'=1 O

2. Write the complex numbers in the form a + ib, with a,b €R:
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2-2. (1) = (@) (14) = (21)*(1+1) = —4(1+1)= (~4) + (~4)i /

3-1. Prove that the set Fr={a+b %E b e Qj (with the addition &
\L\ multiplication inherited from R ) is a field.

Proof:
Qis a field = F, is closed under addition & multiplication.

Let x=a,+b {3, y=a,+b 43, z=a ,+b¥3, be any three elements in F,.

Commutativity of addition: x+y=y+x /

x'f'y (a;+ﬂ;}+ (6;*62)./_— =y+x €F
Commutativity of multiplication: xy=yx /

Xy= (@102 + 3bib)+ (Qbatazh,) 2 =yx " €F,
Associativity of addition: (x+y)+z=x+(y+z) /

Gy )220+ 00t Q)+ ( birbopby)J3 = X4 (y+ 2)

Associativity of multiplication: (xy)z=x(yz)

(7(—7) Y= (,0:03 + 3(&;!9;63'#9;5:53-& gggjél)
+(bia1a3 T}zaffﬁ +bya, 0, *3&;5‘35}) B—
= .:(()’/2)'\/
Distributivity: x(y+z)=xy+xz
Ly+2)= OO2+04,05 +3bbat 3bby 1 (bt dibst dbitAsb, )3

=xy+xz




