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FRoblem 27
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(€) Xo(0)=-Xo(-0)= ~X5(0). The only number with a=-a is a=0 so this implies Xo(0)=0.
x(0)=x(0)+x4(0)=x(0).
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PROBLEWM 2.9

(a) Let z(t) be the sum of two even functions 21(t) and 22(t). To show that z(¢) is even. we need to
show that z(t) = z(—t) for all £. Thisis easy to show, since 2(t) = z(t) +z2(t) and z(—) = 2 (1) +xa(~1)
(since to get z(—t) we just plug in —f everywhere for £, which amounts to just p]uggmg in —t in 24(¢)
and 2o(t)). Now since z)(t) and x2(t) are even, by definition z;(t) = 21(~t) and x9(t) = za(-t) so
21(t) + 2o(t) = 21(-1) + 2o(-1) s0 z(t) = z(-1).

(b) Let z1(t) and 2a(t) be two odd functions. Then 21(—t) + za( -t} = —21(t) + (—a2(t)) = —(a1(t) +
2o(t)) which shows that 1 (f) + 22(t) is odd.

(¢) Let z(t) = z;(t) 4+ 22(t) as in part a, where now x1(—t) = x;(t) and za(—t) = —z9(t}. We need to
show that z(#) # z(—t), 2(t) # —z(—t). Consider that z(—t) = a1(~t) + x2(-t) = 21(t) - 2(t). In order to
have z(t) be even, we would therefore need to have 21 () + xa(t) = 21 (t) — 2a(t) for all £, which is equivalent
to having xa(t) = —xo(t) for all ¢, which is not possible for nonzero zo(t). Similarly. in order to have z(t)
be odd. we would need to have z(t) = —z(t) = 2¢(t) + x2(f) = 2a(t) — 21(t). which is not possible for

nonzero z1(t). So the sum of an even and odd function must be neither even nor odd.

(d) Let 2(t) = x1(t)aa(t) where z(t) = x1(—t) and 29(t) = xo(—t). Then 2(~t) = 21(-t)xa(-t) =
2(t)ro(t) = z(t) which shows that z(t) is even.

(e) Let x(t) = 21(t)za(t). where 2((f) = —z1(~t) and 22(t) = —xa(—t). Clearly =(¢) is even hecause
(=t} = 2y (—t)2a(—t) = (—21(1)) (—22(t)) = 21 (#)22(t) = =(t). which is the definition of evenness.

(F) Let z(t) = xy(t)xa(t). where 21(t) = —21(~t) and 29(t) = xa(—t). Clearly z(t) is odd because
(=) = 21 (=t)xa(~t) = (—21(t)) 2o(t) = —21(t)22(t) = —=(t). which is the definition of oddness.
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ProRieEm 2,\D

(a) sin(t) = sin(t + n2r) for anv integer n, 50 Tsin(3t) = 7sin(3t 4+ n2x) = rsm( 22)); therefore
x(t) is periodic with fundamental period Ty = — £ and fundamental frequenm Wy = &£ =

(b) sin(8(t + -';g-) + 30) = sin(8t + 2 + 30) = sin(8¢ + 30).
wp=8and Ty = =% = Z.

{c) eJ’ = cos(t) + jsin(t) is periodic with fundamental period 2r. so e? is periodic with fundamental
perlod %< =7, and fundamental frequency wy = 2.
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ProvlEM 2,13

(a) For a1(t} +24(t) to be periodic we need some number T'such that zy(t+T) + 2a{t +T) = 2 1{t) + 1a(t)
for all t. This can only be true if 2y (¢4+T) = x1(t) and 25(t +T) = 29(t). which can only be true if T = k i
and T = kyTs (T is an integer multlple of both the periods). So we need there to he some integers &, and

Problem 2.14
(a) b
>>symst £->) syms t
>> xa=5 *exp(-t/2.); >> xb=5*exp(-2*t);
>> ezplot(xa), grid >> ezplot(xb),grid ,

(:’"‘H] (c)

_ >>symst (d)
>> xc=5%*exp(t/2); >>syms t
>> ezplot(xc),grid >> xd=5*(1-exp(-t/2));
>> ezplot(xd), grid
(e)
>>symst gz syms t
>> xe=5*%( l—exp(.-2*t)); >> xf=5*2*sin(2*t);
>> ezplot(xe), grid >> ezplot(xf),grid ,
(2) h
>> syms *t £>) syms t
>> Xg=5*exp(-2*t)*2*sin(2*t); >> xh=
Slllex _0 5* *) % L T3

>> ezplot(xg),grid >> ezplot(xhp)(gnd e

ky such that kT = bTh = ""

T. kye
(b) Put 2 in its most reduced form

then Ty = nTz = mT.

b\ canceling any common terms in the numerator and denominator;



Problem 2.15

(a) (b) _
cos(8+¢) = Refe’?*?} = Re{e’’e"} sin(8+ ¢) = Im{e/?**'} = Im{e”e’*}

= Re{(cos& + jsin&)(cos ¢ + jsing)} =Im{(cos8 + jsin&)(cos ¢ + jsiny

= Re{cos@cosg + jsinfcosg = Im{(cos&cosg + jsinfcosg

+ jcos@sing —sinfsin g} + jcos@sin ¢ —sin @sin g}

=cosfcosg—sinFsing =cos@sing +sinfcosg

(c) (d)
Y e Ho+#) | ,1(0-4) . e e ?
cos@cosg = Re{e’“ ¢ .;e } = Re{e___-_;e_} sinfcos¢ = Im{ef" ——2'—}
A0+9) L H(6-4) _ e/ 0+9) 4. gH09)
_Rel® L€ - cos(é +¢) + cos(@ - ¢) —Im {
2 2 2 2 2

- %[sin(ﬂ +¢) +sin(@ - ¢)]

FroBLEM 2.1,
O XY = B O (RE)+ Aon(zh)
2 , 2€C -A2%°
. t: -
= 5__4’/7)892 {§+}'§\€ .
a2t S g ¢
—\[/O—\@ff (‘/ ;0 (L L) €,

T (—'/3\ ==06.32 Yad
Con (175 =10 - D2 Vad

- t10.32 -4zt
Sy - 1/70763,032 = me} 2
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