
SOLUTIONS OF 2nd CALL , 28/01/2026

Problem1 = 2+π

e
+i

= cos((π)+ isin(π) = cs(ET)
+ isin(E) = - 2+ i

21+
i i

= e . (-E+ i)= ( 2+Bi)= e - e

- i+53

3+ + 3i)2

= - . 4i = E = a=
0
,
b= z



&roblem 2 z- Fiz3 +8 = 0 .

Set w = z3
.

Then

0 = w
?
- 7iw + 8 = (w - Bi)(w + i) = w= Bi or w =

- i

i . e
.
z3= &i or z3 =_ i z= 2e

i
= 3+ i

=Di = 23 .

ei* = z= ze
i +k)(z

=
zei= - -3+ i

for k=0 ,7 ,
2 &

z=zei= -2i

Y
z- =ei z = e:(

+ k2)
/
z=
ei = i

-

for k= 0 ,
1
,
2
- i-Ziz = e

↓
zi-



Problem3 A=
a) Use Laplace w .

r
.

t . 2nd row dctA = -deta) =
=

- ( -80 + 80) = 0 -B-t

13 =

b) Palt) = det (A-t]) =
det ( 0-1-t 2

- 4

-ft2) = - (t +2)[(t +8)(t
- 10) +80)

= (1 - t) - det)- 4 t(t -2)
=

-
(t +1)(E-2t-80 +p)

= - (t + 1)

) The eigenvalues
are 2

,
0 -2

=d) Ez = Ker (A-21) = Ker ( S
= Span(8) ,

on more slowly



- 10x + 13y +20z = 0 y= 0

S - 3y = O S - 20x +202=0[z =0

- 4X + 7y + 8z = 0
- 4x + 8z =0

SYz so (*) is a multiple of (3)

to = knA = ke200) =k)
=k

= kn (4010 =K = Span
E-1 = Ken(A +1) =ke)=
= Ker(z=) =ken()) =



= ker(1
-

E - ) = Ker(oi) = Span (i)
e) A is diagonalisable.

O

M =()=&



Problem490S
antz = Gant-25an

for >o

a) The characteristic equation is
X = 6x-25 , x6X + 25=0

8

(x- 3)2 + 16 = 0 X - 3= 4) x= 34i

heuse an= V1(3 +4i)" + Uz (3-4i)"Un>0
for some

51
,
827K .

-2= 4
-W1

4 = a0 = Vz
+ 52 E(12 = an = 5, (3 +4i) + 52(b -4i)(2 = 5(3 +4i) + (4

-V1)(3 - 4i)

= U. 8i + 12
-16i

Vz= 4
- V1

=> G =Ve=
2

S & i V-16i = 0
=> an = 2 (3 + 4i)" + 2(3-4i)"En30 ·



6) 13 + 4i1 = 13-4i) = 534= V25 = 5

lan/goes as 54 as netc

=> lim "Manl = 5 > the radius of convergence of
n + +y

Zanz" is R = E
n30

2) if 1zk = then 113+4i)z) = 1(3-4i(z) = 51zk1

& anz" = [ [2 . (3 +4i)"zn + 2(3 -4i)"zn] =

N30 n30

= 2 . [(b +4i)z)" +2[((3-4i
n30

= 2 tz + 24ilz =



=2[z++4iz]

=Ettbz

p(z) = 4 -127

=12522 q(z) = 1
- 67+ 2522

Y

9)an
4-2i
==36
-i



=3644+

14422

·



roblem+
A = [zt(11 < 1z1 + 23 n = - 7

· The inverse E-transform
of 527 on A is 4 n + - z

1zk1 > E 14243112211
· ForIt A

#
- 2(m+1)

= z(-1)mmFz
M30

so the inverse z-transform of z2 on A is



S (1)m
if n= 2 m+2 if myo

-if (n > 1
,
nodd) or no

O

· For ZeA 12k255 hence 11

z =
-Ez = -30(Ezr

5

so the inverse z-transform of on A is

- if n = -m ,
mo

I = if n > o



By summing these results we get that the inverse

Z-transform of f on A is

↳13 n > o
,
n even ,

n= 2 m+2
,
m >0

S n> o ,
n odd

-m No , n+
- 7

,
n = -m ,

m+7S
n=
- 7

- + 5

I


