
SOLUTIONS OF 3rd CALL 12/02/2026

Problem12 = (5 + =)π = 4π +E = 2 . 2π + E

·
Ei

= e
*T

= cos(π) + isin(Eπ) = E -i

Lei = H-ip .c
= ( +i- zi) . (E -i)

= - 2i .( - i) = - Ri(1
-i) = - (2(i +1)

= - 12 - Vzi

=>
a = b =- E2



Problem 2

z+ 162
2
= -4z4 + 16 = - 472z4 + 422 + 16 = 0

z4 + 42 + 4 + 12 =0 (2+2) = - 12

z+ 2 = 1253i z= -225i

· z= - z + 25i = 4)- 2 +Bi) =4ei
z = 2e

Sti
= 2(+Bi) = 1 +Bi

&
z =2e+)i = - 1 - Bi

· z-2-2i = 47t - Ei) = 4e

z = 2eri = 2) - E +zi) = - 1+ Bi

&
z = 2eEπ+)i = 1 -Bi



Problem 3

A =
0 - 4 O

(-2 -1 & Laplace expansion w .
r.
t. Ist now

- 10 -175-
(a) detA = - (- 4) · det (=30 j) = 4 . [(-2) · 5 - (10]= 4 . 0 = 0

(b) Pa(t) = det /A-t]) = det
- t - 4 O = Laplace expansionam
- 2 - 1-t I(
- 10 - 17 5-t

=

> det[1 ) + (5 -+) . det[ -it)
=

- (27t - 40) + (5 - t)[t(t + 1)
-8]

=

- 17t + 40 + (5t)(t+ t - 8)
=

- 177 +40 + 57 + 57 -4 - +
3
-
+2+ 8t

=

- +3 + 472 - 47 = - t(t2- 4t + 4) = - t(t - 2)



(c) the eigenvalues of A are
O with algebraic multiplicity 1 multiply
2........... 2 replace 3rd 3rd by Y12

multiply : with 3rd - 5 . 1st

(d)
Ep = Ker A ↓- ↓

- Iw w

2 I

(1)) Ex
replace 3rd replace Swith 1st with
3rd-2nd 1st- 2nd

Eo = Span (102) = Span (2)



- 4Ez = k(A-21) =k( -3) =k=

- 10 - 17

=ke/d)=() = Span
(e) The geometric multiplicity of

the eigenvalue 2 is

dim Ez = 1 and hence is strictly less than
its

algebraic multiplicity,
which is 1.

Therefore A is not diagonalisable.



Problem 4 o = 5 + i

a = 8 + iE
anz = 3 an+ -Zan

Enzo

(a) x= 3x -2 x- 3x+2 =0(x
- 2)(x- 1)= 0

M

=> -KsWzEK St .
En30 an= V . 1 + U2 . 2

5 + i = ap = 51 +52 (2 = 8 + i - (5 +i) = 3
E 8 + i = a1=1 + 282 V = 5+i - 3 = 2+i

=> an = 2 + i + 3 . 2" An o

(blanl goes as 24 for ne+0 , hencelimean) = 2
=> the radius of convergence of the power series

[anzu is R = ↓
n > 0 2



(c) For 121 we have 1271 <1 and 17191 .
Hence

+

anz+i + 3.2) = (+3
=( +i)z +3.=1
=
p(z)= 5 + i - (7 +2i)z

q(z) = 1 - 3z +2z2

(d) R here the seriesan
converges in K.



↑(i) = 5 +i - (7 +zi)i = 5 + i - & [7 +7i + 2i - 2)
= 5 + i - -(5+ gi) = 1 - 2i

9 ) = 2 -B +2) = - i + =(k - 1+2i)
=

- i + ti = - Ei

an
g

= Gi ++ = 8 , B = 6



Jel (i) = 1 >= R = Zani" doesn't converge
n=0

Problem 5 f(z) = Piz+g
A =(zek/1z1 > 53

The Z-transform of Diz' on A is Si itn

If ZEA then Izk 5 and
hence /1 and

↳ so

= =



= [i(-g)mz
- 2m-2

E -1
m>0 n32, n even

The z-transform ofg is (179) nx1 orh
odd

O

-m-1

I= Z

32

The Z-transform of & on A
37- 1

is
n+

3 n > /

E ⑧ n = 0



The z-transforce of f on A is

Bi if n= 6

O if n -7 or - 51n10

Un = E 3
-n+ 1

if n 1 and h odd

3-++ if-g)
-1
if n32 and n even


