








o * EX.18. Prove that the four fourth roots of unityi.e., the set

L =lisan .“1.0'7?“(11: o
w.rt., multiplication.

Soln. Let M ={l, -1, i, —i}.
(11) We verify Axiom | for M :

1-1=1 (-D-1=-1
(=) =-1 (=D (=D=1
1-i =i (=Di=—i
=0 =~i (=D(=i) =i
i-l=i (=)1=—i
i(=1)=—i (=) (=1) =i
[i=~] ‘ (=i)-i=1
b | ) (=D=-1

Itis to be noted that in a finite group i.e., in a group in which the number is finite we ¢
exhibit all possible multiplications. It is convenient to
multiplication table) as given below :

arrange them in a table (called
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Theorem L1 To prove that (ab) ‘' ad g™ where a, b & G.
: Or, The in.\-erse of the product of two elements of & group Is the product of the
inverses taken in reverse order,
Proof : Leta, b e G and let their inverses be a ' and b ' respectively.
Now, (07'a" Wab) = b {a ™ (ab)) (Associative law)
=b ' {(a " a)bh)
b~ (eb) = b b=e.
Similarly, (@b)(® 'a N =albd 'a )
= a{(bb “Ya ']
=a{(eq ) =aa ''me,
Hence b 'a ™' is the inverse of ab.
The rule given in the above theorem is known as the reversal law. The reversal law can

be generalised as follows :
(abc mn)"' =n"'m
By the use of this theorem, we prove the following important ¢

e la  where a, by o omyn €0,
esult about groups.













