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(c) x%(0)=-x,(-0)= -x~(0). The only number with &-a is a=0 so this implies >(0)=0.
x(0)=x(0)+x%(0)=x(0).
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PRO3UVEE= 2.8

(@) Let z(t) be the sum of two even functions a(t) and a(t). To show that z(t) is even. we need to
show that z(t) = z(--t) fordll t. Thisis easy to stow, since z(t) =z (t)+9(t) and z(-t)—= (-t)+ (-1
(since to get z(—t) we just plug in --t everywhere for t. which amounts to just plugging in -t in a;(t)
and g(t)). Now since z(t) and x(t) are even. by definition z (t) = a(-t) and 2(t) = g(-t) so
2 (t) + - (H)=4a;(-t) +2(-t) so z(t)= z(-t).

(b) Let 3 (t) nd g(t) be two odd functions. Then 3 (-t) +(-t)= -2(t) +(—9(t))= C () +
2(t)) which shows that 3 (t) +(t) is odd.

(c) Let z(t)= 2 (t) + (1) as in part a where now 1(-t) =2 (t) and rs(--t)= —g(t). We need to
showthat z(t) # z(-t), z(t) # --z(--t). Consider that z(-t) = (~t) +2(-t) = (t) — (). Inorder to
have z(t) be even, we would therefore need to have (t) + (t)=—= (t) — (&) forall t. which is equivalent
to having 2 (t) = - (t) for all t, which is notpossible for nonzero a(t). Similarly. in order to have z(t)
e odd. we wouldneed to have z(t)= -z(t) — a2 (t) +(t)= 9O(t) - a;(t). which is not possitle for
nonzero z (t). So the sum of an even and odd function must be neither even nor odd.

(d) Let z(t) = (- (t) where ; ()= r(-t) and (1) = r(-t). Then z(-t)= » (-t)vs(-t)=
» (O ()= z(t) which shows that z(t) is even.

(e) Let z(t) = , (t)-(t). where ()= _(-t) and -(t) = —r(~t). Clearly z(t) is even because
z(-t)=a(-t) - (-)=(— ) (—3(1)= , (D.Ct)= z(t). which is the definition of evenness.

(f) Let :(t) = () -(t). where , (1) = —(-t) and ,(t) = - (-t). Clearly z(t) is odd because
2(-)=r(-OD) (-)=(— @)D= r(O)r3(t)= _ (t). which is the definition of oddness.
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3

() sin(t)= sin(t +n%n) for ary integer n. so 7sin(3t) = 7sin(3t + n2) = 7sin (3(t + n##)); terdore
r(t) is periodic with fundamental period T =  andfundamental frequency N = iy §

=3
(b) sin(8(t +F) + O) = sin(8t + 2n + 30) = sin(8/+ 30).
g =8and Ti=" =F.

(c) e" = cos(t) t+ jsin(t) is periodic with fundamental period 2m. so e!" is periodic with fundamental
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?QOBLEVA 20 \5

(a) For a\(t) =+(t) to be periodic we need some number T such that r;(t+T)+r (t+T) = r(t) +1g(t)
for all t. This can only be true if 11 (t+T) = Li(t) and 12(t+T) = 3.2(t)- which can only be trueif T = k; T,
and T = KT (T is an integer multiple of both the periods). So we need tiere to be some integers K and

A2 such thatk T = -2 — — =11/,
(b) Put 7 in its most reduced frm '{ by canceling any common ters in the numerator and denominator;

then Ti=NT =nT,

Problem 2.14

(@)

>>syms t

>> xa=5exp(-t/2);
>> gzplot(xa), grid

(c)

>>symS t

>> xc=5exp(t/2);
>> ezplot(xo),grid

(e)

>>syms t

>> xe=5 ((1-exp(-2t));
>> ezplot(xe), grid

(9)

>>syms t
>> xg=5exp(-20)2sin(2t);
>> ezplot(xg),grid

()]

>> syms t

>> xb=5exp(-21);
>> ezplot(xb),grid

(d)

>> syms t

>> xd=5 (1-exp(-t/2));
>> ezplot(xd), grid

()

>> symst

>> xf=522sin(2t);
>> ezplot(xf),grid

(h)

>> syms t

>> xh=5exp(-0.5t) 2sin(2);
>> ezplot(xh),grid
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Problem 2.15
(a) (b)
v {0+
cos(0 +¢) = Re{e B }=Re{e"el} sin(0+¢)=Im{e D> =Im{e'er)
= Re{(cos6 + jsinO)cos¢ + j sin¢)} = Im{(cos6 + jsin6)cos ¢ + jsin4
= Re{cos6¢cos ¢ + jsin6cost = Im{(cos6cos ¢ + jsin6cos¢
+Jcos6sin ¢ -sin6sin ¢} +Jcos6sin¢ —sin 6sin ¢}
= c0s6¢0s¢ --sin6sin¢ = cos6sin ¢ +sin6cos¢
(©) e Wy i
; o) sinfcos =lm{e" i { i }
C0S6C0S = Re-{e'ig ¥ —Re{ ’ ) 2 ¢ 2
A0 4 A0)
= Re{eJ(¥]] + €J(0=7)} = COS(B+FT) + Cos(B- =Im{——2__}

2 2 2 2 1
= E[Sin(a +¢) +sin(6 - ¢)]

P@Burey-2-1%-

> Ce = 3Caﬁa+)+62\2(z+) L8

3-02)e (+2et

2t
ge"-@ <e
t (%) =72 rad
"1 \+6\ —+O.%2«df“’
. A40.322=¢ - JoO32-d
vVO-"€ ~—~— B4 N
'S e =+ €
. 3+-0.32 2¢-a.32
Mio eg( )+€ C2¢-a3)
2

ce)= VI'C [ (Ax-0-32a2)
=5/ &< (z+-1&.5°))
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