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Lecture b

Even and Odd Functions —d—a Al J)gall g A 931 J) gall

A function f defined on an interval [L,—L] isevenif f(—t) = f(t) for
—L<t<L, and f isoddif f(—t) =—f(t) for —L <t < L.

Example : Determine whether each of the following functions is even, odd, or

neither.

1. f(t) = 3t? + cos(5t)
2. g(t) = 3t — t?sin(2t)
3. h(®)=¢t>+t+1

Solution :

1. f(t) = 3t? + cos(5t)

Since

f(=t) = 3(—t)? + cos(—5t)

= 3t? + cos(5t)
= f(t) forall ¢t

it follows that f is an even function.

2. g(t) =3t — t?sin(2t)



Since
g(=t) = 3(=t) — (=t)? sin(-2t)

= —3t — t? sin(—2t)

= —3t + t? sin(2t)
= —(3t — t?sin(2t))
= —g(t) forall t

it follows that f is an odd function.

3. h(®)=t*>+t+1

Since
h(=t) = (=t)*+ (-t) + 1

=t2—-t+1

~ h(—t) =h(t) ifandinlyif —t=t iff —2t=01iff t=0

~ h isnoteven
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Similarly

h(—t) = —h(t) ifandonly if

t?—t+1=—(t*>—t+1) ifandonlyif

t?—t+1=—-t?+t—1 ifandonlyif
r



t2+1=—(t*+1) ifandonly if

2(t?+1) =0 ifandonly if

t2 4+ 1 = 0 which is not true for any t.

Thus, h is not odd, and hence it is neither even nor odd.
Theorems:

1. Ifboth f and g areeven,then f4+ g and fg areeven.

2. Ifboth f and g areodd, then f + g isodd and fg iseven.
3. If f isevenand g isodd, then fg is odd.
4

. If f iseven, then

L L
JL ft)dt = ZJf(t)dt.

5. If f isodd, then

L
jf(t)dt = 0.
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