Homework #2 Solutions

Signals and Systems — Columbia University — Fall 2007
Due 09/20/07

1.1-6
Note:
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. where f(t)* is the complex conjugate of f{f)

- rms ( root mean-squared value ) of f{t) = JPU,
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- In case of f(t) being a sinusoid. hmjrq f(6)" df is bound within finite
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values because of cancellations of the positive and negative areas of a
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sinusoid(from Textbook). so if f(t) =ZCH cos(w,/+6,), then, PF:ZC'H ;

n=1 “~ n=l

where none of the two sinusoids have identical frequencies.

(c) f(r)=(10+ 2sin3r)cos10f=10cos10t+2sin3tcos10t
After using Trigonometric Identities P47
= 10cos10t+sinl3t-sin7t,

—

Using the note, we get P;= 1/2%(100+1+1)=51. and rmss --;:,'E= 51w
(f) fity= € cosuyt
f(OP=E0E =[ coswyt]x[e™™ cosw,t]=cos wyt

. where f(t) = [e.’mr COSH‘UFT —e coswyt

= 1/2%(1+cos2wgt). by using sin(x)cos(y)=(sin(x-y)+sin(x+y))/2



So. P= (1/4+1/4)=1/2, and rms = \‘"IPT’: 1/ \I;"Z—
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(c) f(-0)
Sol) time mvert f{(t), which 1s the mirror image of {(t) about the vertical axis.
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1.4-2
1) FigP1.4-2 (a)

£,(0) = £1:(0) + £12(0)
where, f;,(t) = (-:2t+D)[u(t)-u(t-2)]
f1,(t) = (dt+D[u(t+1)-u(t)]
= (-2t+)[u(t)-u(t-2)] + (dt+H)[u(t+1)-u(t)]
=(4t+dyu(t+1)-6tu(t)+H2t-4)u(t-2)

2) Fig. P1.4-2 (b)
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(1) = £, (t) + £.(1)
where, f5,(t) = (2t-8)[u(t-2)-u(t-4)]
£55(t) = tTu(t)-u(t-2)]
= (2t-8)[u(t-2)-u(t-4)]+ t*[u(t)-u(t-2)]
= tu(t)-(t"-2t+8)u(t-2)-(2t-8)u(t-4)

1.4-4

sinf sin0
5(1) — 51 = 0.5(7) =
(a) (,z+2)‘ ") = (02+2)c(f) - 0:8() = 0

sin[%(r—2)] sin[%(l—Q)] |
2 St - (—2—— STy -5 -1
@ ( 72 )o(f—1) = ( 12 )o(t—1) . (r-1)

1.4-5

(b) J: f(£)d(t—1)dT  which is a function of variable t.
where O(f—7) =0, at T #t, assuming -0 < t < o,
So. [ f(®3(t-n)dz= [ (5~
= f(0- J: o(t—r)dr
=/

(@ | du+3edi= [ s+3)edr
= [ 8 +3ydi
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1.5-1
f(t) = £.(t) + £,(t) where f.(t) = 0.5[£(t) + f(-t)] and f,(t) = 0.5[£(t) - f(-1)].

(b) f.(t) = 0.5[tu(t) + -tu(-t)] = 0.5[tu(t) - tu(-t)]
f,(t) = 0.5[tu(t) - -tu(-t)] = 0.5[tu(t) + tu(-t)]=0.5t

------------------

(d) fu(t) = 0.5[cos(wot)u(t) + cos(-wot)u(-t)] = 0.5coswit
f,(t) = 0.5[cos(wot)u(t) - cos(-wyt)u(-t)]
= 0.5[cos(wothu(t) - cos(wet)u(-t)]
=0.5cos(wgt)[u(t) -u(-t)]
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