Mathematical Methods - Mathematical Analysis: 1% midterm (08/01/2014)
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1 Find the conditions on a, b, ¢, d, such that
Z

z —

defines a function holomorphic in {z € C: z # 0}.
2 Let —1 < a,b < 1. Compute the integral:

o dt
Iop = - - 5
ab /_7r |ezt _ a!2 . |ezt _ b|2

Tt
Ia,a:/_7r Ieit_a|4'

and use the result to compute
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Mathematical Methods - Mathematical Analysis: takehome (simulation)

Suppose T : (2(Z) — (*(Z) is defined as

a =
(Z—|t—Z])-at)ifo<t<m

for all a € ¢2(Z).
e Is T linear?
e Is T stable?
e Is T time-invariant?
e Is T realizable?

Motivate your answer.

Find b € ¢%(Z) such that
+o0

Ta(n)= Y a(n—k)b(k).

k=—o0

Compute T'ép, where b is the last digit of your student ID.

It is useful to know that:

o a(t) = Ti  a(k)e

e Oy : Z — C is a discrete Dirac’s delta, defined as

lifn==k,
5“m:{aﬂﬁn¢k

e for the meaning of linear, stable, time-invariant and realizable see your notes from the class, or
the solution to the exercise.



| L
~ B v
. 2 B :
W &9 [ IIL : ., ] s t:ﬂ i
e » 7 = - s S
3R/ E NEEE EEC RS ¥
R4 R = g .= 10 N = O
o i RIS L L N ENE 2T 2t M
*3 T JD ~ ? ~N Tt s L
= [ ~ | ND =) <[4 3 s =
Nk R ~ ST DL ETOR N B T
= 3 ) - e ;
— = 1 1T nt qﬂ il * n p ,.-v B =S ¥ W
I.gm i< L,I»l\:; ) =N o > L~ o VY /—y Ny T o o VAl
=k =HbNR N NI 1D : P S o X = A AR =
o L 9 ~~ |+ N e Yy % FEURA I N Nk %) L. VERESD
: Ll N L \
M N \ M =T - +s i w < =g 7 — ) < N ™3 o i W
/ N, 13 1 i { sl D s -l =
.« A » N = e — | Q A fl L / = I lo s AN T
FANL = § SHE N S :
— N « g ~< = D l&. 159 l._ﬂ | =) = \_ Y —
LLv J. LN ‘ ity S -Q tﬁ ' ~/ 4 by \ b= i b M
= 9 N BN W N~ 3
<2 o . . > L o
B = ﬁ = . 7 ) -
) /.V Ly mh _ 7 ) N mW U o ! - = .nv s + < < <
N s ) 1 iwl ~ ~3 1 T » s /1 . Y
~ | N - \\VJ _, i : - .M, -~ i X AT
3, [ TN/ B S v “ ~ | N
\ uWI L -~ L oy ~b < 3 } <o
|l e VHERENC NS RN B _ = b 3
& e > | /.L AU) .!wl; S J // _I\al < .7
1 — { 'L L Ar\L L ‘Iv y M Q) ﬂ i ~ <
D b < [_L | ; : Y = o o, g !
\I.—lv ﬁ l\—ﬂlvV // 3 D nl\—r /V ) ~LV < |~ o ~L/ ~N) ~N “
- ; ] / ) l\._.w - | br.- _mv i < rM \ nm B} oS 7.r\.C =T | "
~ |k /T Mv _ A \ ﬁ (4 Elnly e N
I 4 B bl p Eomlol 514 = 2
= T... N M 4 — =S 3 () ! e % | B - L
\ L} .\WW JTTs l\rA. M- b : w = N Q < ...l () =
= A OO P O = = J =
NS INENE-SF 3 [ = ot L Ly AL s
D ] J [ =~ X \ Z |} / V S |-
\ ! o Yoo # — z nf g — -
/V s | N v ~ N = ’PM N . lA ; _ { 1
o B8 AT o R p T 2 s SN BRI
A - \ i L\/ . ~ 3 T o W > ol @A wvnt' M | |
| “EEEY LYY S i ik . e ol ¢ , 1 y e -
ke I - NI ) J= = =Y s T~ D =TT
B L M 2D N =iz —~| k= El _Slv '
N ~ o X > 1N \ C
N ) X ~ 1y ] £« O = =10 N \ ~ LN e
7-/1\ f S~ N~ A M mv ~ o Y f/lv Nt l/\)//\/.l
)\ \Mﬁ m 4 Ll O f “ U ¥ T _IIIfIV’ (I{/L nb — -
eh |73 O ERELIRIIENE nlEE e S A psl (3 LN
_p < | e -~ (> - A vaf 1 3 4 ~ ] <
¥ / = o= M ~N (v
- i 2 RN 2| T IR O
. k ry AL/. / >~ \ muv , bl L 'R : 1
1 _ 1N K < o) & _
| 5 D 5 ] i
_ | | T




Mj hb ]TIT[—’
K \I/JC .ﬂu :
%—l_ M ul— 0—
" !
. ” Q #'
S &
” a ¥ AI..llf
b o 1) ) B
* W + Z
sl U
S
i o 1
= = — J o
n ~,r_/\. - 4+~
) ) S £
= 3 N
“ . N {
= > "~ i)
‘ £13 < s |
(o #4_~ =
. Sy 3 - .I.u
N o "
= S : :
< P
3 D 3 T
1 ﬂ\ .)
e S E ATV 30 I M | AL
5 : ) Py
> _ . R L O
1 =iy - :
O\ L b ,Od . r
] — =t | i
- b ~— A
9 N [
A ] =
S
WH .W/ 7 =
X 3 »
~ VL
o \
s -
L by
( <X
L




