Even ond 0dd Funchions

A )(omc{;on 3=f(x) is said +o be
. even_ i]C J:(—X) = f(x) ]Cor‘ ol X in its domain

e odd if f(-x\ = ——JC(X) for ol X in its domain,

Ex: ()= 5
Fex) = (-?3 (');X : _;3 = - f0
(x) :s odd
Ex: §W= |+ e
qex) = 1 G +5 = 9(x) g is even.

E: = LI“' X
Ex: W= x'*+2 £ hexy, -heo

/

h-x) = (x)*+2(-x) = xT-2x

“ Neither even nor odd !




Eve,w )Cwnc-hons are Sdmmd—r:c. when

rc§lec’cec§ over +he J-a)('.s...

While o0dd functzons ore Sjmmc'\-r‘\c

when reflected over bovh axes.
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Similar fo how o Comf'ex number can be broken up

inlto  reel and ima.j.'nw:j Far-}.s) G }L&ACHO/\ JC(x)

can be broken up ito even and odd parts!

L 2

The even port of {.

HOREFIOLS (GJ , fo(%) = {0 = {(x)

L

2
The odd port of §.




Ex: For f(x) = X+ Ax

feoo = F00+ Fex) - (x'+2) + (0¥ r20)
= 2

C G0+ (x-3 = X

2

(e-l/en ]

f'o(x) = )((X) - f(-x) = (Xq+2x) ‘((-x)"+;z(-x))
2

2
= z/+2x - (/— ;Zx) - Q\X
2

( odd !

Prope,rl:ie.s oF fe and :Fo:

(3) )Ce 1S an even fumcl:ion
(%) )(o is an odd )Cumcﬁioww

(i) J:e (x) + )(:,(x) = f(x)

?roof= (1) To see that fe s even, note that

][e.('X) : )((-XS 4236('(”‘)) - JCC”() + f(x) — JCC()O.

2




(WY To See Yok 3Co(><) is odd, nole thet

fo(-x) = fEx) - f CE
2

f(-XB—f(x\
2

] -[fcx)—zf(—x)] o

(i) Fmauj)
fetds £ G0 = {Hx);af%{],a [f(m;%)}

s claamed .

“Emd of froo-(_" . 5 4 [ ]

E_x- Suprose/ JC is an even fu_nc-}‘.on. Show +hot

ge(x) - f(x) and {o(x) = 0.



.Solu,hon? We \r\a.ve,

(s;nce f is even)

[ o - ,C(x);ﬂ-x) . F)+S(x) i{i(_x) - £

X

o) - FO=FE0 L feo=f0 L o L o
2 Z -

A sSimiler Stotement as above s drue for odd

-I-rj Provinj it as an CXCI‘CLSQ-,

-f\mc’r'.ons



Additional Exercises:

1. Determine fg(x) and JC,(X\ f;r )C(x)= XIH.

X. Is +|nere o fuvsc.{:ion ‘HnoJ: is both even OV\A

0dd? Exf’lain.

Solutions:

1. with f(x = m, we have

5e(x)= 5:(’0*’{:(-’() = ex " g-x
2 2
; (I—)«)'i- (14 %)
(1+x)1-x)
2
= X . ‘
R/(I_xz) \'—Xz

)Co(,q - fo= £ \I+x - Il—x

2 2

n

(-x) - (Fix)
(1+x )1 -x)

2




T

2. Foc ]C fo be both even and odd, we wouwld

need

feo= fxy ©
and f(‘X) = - {(x) @

qur all X in the domain. Hev\ce, Suloi-racl:.’n‘j

@ from @ e je.-l— O = Rf(x), or e?_u;\/a,(cAJ-J/
f(x)=0 oc ol X in the domain. Therefore, the

Oln(j )Cu.mc.'(:‘\on that s both even and odd s

the constant )Cu.nct;on , f(x) = 0.




