'12.8 Exercises

1. Find the Z transform of the following functions: :
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(j) F(z)= (z_e_,j;?z“e_b), a, b are constants.
(k) F(z)=(z—a)7¥, k=1,2,..., |z}>|al>0.
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(1) F(z) = zzTij!-]fz—_T): |zl >2, (m) F(z) = (z+2z)(i._ )? |z| > 2.

7. Solve the following difference equations:

(a) f(n+1)+3f(n)=n, fO)=1

(b) f(n+1)—5f(n)=sinn, f(0)=0.

(¢) f(n+1)—af(n)=a" [(0)=2o.

(d) f(n+1)—f(n)=all - f(n)l, f(0)=z0.

(e) f(n+2)—f(n+1)=6f(n)=0, f(0)=0, f(1)=3.

() f(n+2)+4f(n+1)+3f(n)=0, f(0)=1, f(1)=1.

(8) f(n+2)~ fln+1)=6f(n)=sin () (n22),f(0)=0, f()=3
(h) f(n+2)—2f(n+1)+f(n)=0, f(0)=2, f(1)=0.

() F(n+2)—-2af(n+1)+a?f(n)=0, f(0)=0, f(l)=a.

G) f(n+3) = f(n+2) = fln+1)+ f(n)=0, f(0}=1, f(1)=F(2)=0.
(k) f(n)=Ff(n-1)+2f(n-2), f(0)=1,f(1)=2

W) f(n)-af(n-1)=1, f(-1)=2.



(m) f(n+2)+3f(n+1)+25(n)=0, FO)=1, f(1)=2
(m) fin+1)-2f(n)=0, f(0)=3.

. Show that the solution of the resistive ladder network governed by the
difference equation for the current field i(n)

in+2)—3iln+1)+i(m) =0, i(0)=1, i(l)=24(0)- %
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where cosh z = g and sinhz =

. Use the Initial Value Theorem to find f(0) for F(z) given by

4

® = ® eae-8

z(z — cosx) (d) 1
22 —2zcosz+1’ (z—a)™

(c)

. Use the Final Value Theorem to find lim f(n) for F(2):
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. Find the sum of the following series using the Z transform:
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. Solve the second order difference equation
3f(n+2)-2f(n+1)- f(n)=0, f(0)=1, f(1)=2
and then show that f(n) — 2 as n — 00.

. Solve the simultaneous difference equations

u(n+1) = 20(2) + 2,
vin+1) = 2u(n) -1,

with the initial data u(0) =»(0)=0.
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Show that the solution of the third order difference equation

u(n+3) —3u(n+2)+3u(n+1) —u(n)=0,
u(0)=1, u(l) =0, u(2) =1,

is
u(n) = (n — 1)

Show that the solution of the initial value problem
u(n+2) — 4u(n+1) +3u(n)=0, u(0)=uo and u(l}=u
is
1 1 n
Unp = 5(311-0 = 'ul) <+ E(’u]_ = UO)3 .

Find the solution of the following initial value problems:
(8) Unt2 +2uUn41 —3un=0, u=1, u1=0,
(b) 3upt2 —Btnt1 +2un=0, uo=1, u1=0,

(C)'un+2“'4un+l+5un:01 u0=%a uy =3.



