
APPElo 5
,
14th July 2026

problem . 37 = (3+) = G+ = (ei(37 =ei=ei

+ Ei = ei , (+ i) (ei) -2 ei

a+bi = (ei (37. (z+zi)= c .

cit)+ = eit(5-) = cit= =

= eit = e -i = - i = a = 0 ,
b = - 1

.

PROBLEM 2 z(z - 2) + z+ 1 = (i-1)z
- 1

z -z + 1 = (i-1)z - 1 bi2i
z - iz + 2 = 0

zi



PROBLEM 3

A = (o = d)10 - 1

(a) detA
det (0%0

Ist row i zrae

replace Istrow
with Laplace expansion

wrt 2nd now

1 strow + 3rd Now
- I-t

(b) PASt) = det -z)-)de( (

=- (t +2) · [Lt+Y- 1) = - (t+2)(E
+2z) = - t(t

+2)2

(2) Eigenvalues : O with aly .

Mult. 1

- ........ 2



(d) · Eigenvalue x=0 : swapIsT replace 3rd by 3rd+ 1st 3rd

Eo = KerA = Ker (8)Exer(ker(
useless

= Kerd) Ker (d) = Span() . (i) abso(
multiply
2nd by - E

· Eigenvalue x = -2 : E-2= kr(A
+21) = Ker(ker(l0k =

T 2nd useless

· 3rd useless becouse
= Span (8) . (2

,
)

equal to-1st

(8) · (e) is a basis of E-2

(e) A is diagonalisable because Fish



:(m = (i)D =
MAm = ) - 2



PROBLEM 4 ap = 5

al= 2 +3iS
an+z= (1 +i) an+- ian tho

(a) The characteristic equation is= (1+i) x-i ==> E-11 + i)x + i= 0

(x-1)(X-i) = 0 whose solutions are X=1
and X=i. Hence there

exist C.CtK S .t . Vn30
,
an = 21 . 1" + (2

. in = (1+ (iv .

5 =10 = G +22E2+ 3i = a1 = c +22i
=>S = Enzo , an =

2+ 3 . in

(b) eimsupManl= 1 => R = 1 .

n ++y the

[ anzh_
(c) For 1211 We

have
n=0

n=0

= 2+ 3.
p(z) = 5 - (2i+3)z

q(z) = H -z)( - iz) = 1
- (1+ i)z + iz

?



(d) < R =1=an exis

p(z)= 5 - (2i +3)= 5 - i
- z = E -i = Ezi

9 (k) = 1 - k+i) + it= 1
- z +i(t- z) = E -i=

an=
=↳ -zi)(2+i) = (4 + 7 - 4i +2)= (1 +3)=

(e) >R =1=an() doesn't exist



PROBLEM5 f(z) = 2 + 72-
2
+ 8218 ,

A = /z+ k) < 1zk23
4 -Z

Forzet
, Ft heuce=

=[ 3 . 4-m-1zm = the z-transform of on A is
M35

3 . 4n
- 1

if no[ O if n >o

Hence the z-transform of f on A is
n if no and ne-10 i

. e. n1-11 or -gento
3 ·
4 3

3 . 4 + 8 if n= - 10
Mn = IO

-10-1

if n>o and
n+ 2 ,

i . e. n= 1 or
n33

7 if n= 2


