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8.

(a)
x*—4x-5=(x-5)x+1)=0=>x=—lorx=5
The largest domain of f(x) = R\{-1, 5}

(b)

x=1=0=>x=1
The largest domain of ¢(x) = R\{1}

9.
(a)
(f + &)%) = fx)+ g(x)=x +2+L1

The largest domain of (f + g)(x) is equal to the intersection of the largest domain of f(x) and the largest
domain of g(x).
Since the largest domain of f(x) =R and the largest domain of g(x) = R\{1}, the largest domain of
(f +8)(x) =RnR\{1}=R\{1}.
(b)

2

8 (x):g(x)z x—=1 _ 2
f fix) ¥+2 (x=1)x*+2)

The largest domain of (?J(x) is equal to the intersection of the largest domain of g(x) and the largest

domain of f(x) minus {x: f(x)=0}.
Since the largest domain of f(x) =R and {x f(x)= 0}= {x X +2= 0}= {(— 2)”3} and also the largest

domain of g(x) = R\{1}, the largest domain of (?](x) is (R \{(—2)1/3})0([‘, \{1})= R\{l,(_z)”3} ‘

©
3 _ 2 2
(g0 N =g(F () =gle’ +2)= 5= — ="

Solve the equationx’ +2=1& x’ +1=0 x=-1.
The largest domain of (g o f)(x) = g(f(x)) = 32 N is:
X"+

R\{-1}

(d) 3
<fog><x>=f(g<x))=f(ij=( 2 j+z

x—1

3
The largest domain of (f o g)(x) = ( 2 ] +2 is:

R\{1}



10.

(a)

Let both fand g be even, i.e. f(—x)= f(x),g(—x)=g(x).
Then (f +g)(=x) = f(=x)+g(-x)= f(X)+g(x)=(f +g)(x)
So we have the sum of two even functions is an even function.
(b)

Let both fand g be odd, i.e. f(—x)=—f(x),g(—x)=—g(x).
Then (f + g)(—x) = f(—x)+ g(—x) = —f (x) — g(x) = [ f () + g ()| = ~(f + g)(x)
So we have the sum of two odd functions is an odd function.

(©

Let both fand g be even, i.e. f(—x)= f(x),g(—x)=g(x).
Then (fg)(=x) = f(—x)g(—x) = f (x)g(x) =(fg)(x)

So we have the product of two even functions is an even function.

(d)

Let both fand g be odd, i.e. f(—x)=—f(x),g(—x)=—g(x).

Then (fg)(=x) = f (=x)g(=x) =[-f (O)][-g(0)] = f (D) g (x) =(fg) ()
So we have the product of two odd functions is an even function.

(e)

Let fbe even and g be odd, i.e. f(—x)= f(x),g(—x)=—g(x).

Then (fg)(=x) = f(=x)g(=x) =[f (][~ ()] ==f () g(x) =—(f2) (x)

So we have the product of an even function and an odd function is an odd function.

11.
Proof:

(@)

Let G(x) = F(x) — F(—x). Then G(—x) = F(—=x)— F(—(=x)) = F(-x) — F(x) = —(F (x) - F(—x)) = -G (x)
It follows that G(x) = F(x) — F(—x) is odd.

(b)

Let G(x) = F(x)+ F(—x) . Then G(—x) = F(—=x)+ F(= (=x)) = F(=x) + F(x) = F(x) + F(—x) = G(x)

It follows that G(x) = F(x) + F(—x) is even.

©

1 1 1 1 1 1
F) =2 F@+ 2 FE0+o F() = F (=) ‘E(F(X” F(—x))+5(F(x)—F(—x))

Let G(x) = %(F(x) +F(—x)),H(x) = %(F(x) — F(=x)).

Then, F(x) =G(x)+ H(x), where G(x) is an even function and H (x) is an odd function.
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