School of Enginéerlng

Department of Electrical Engineering
Spring Term — A.Y, 2016-2017, Second Exam
Digital Signal Processing

Q1. For the causal system defined by the pole-zero pattern shown in the Figure.
v"'.gw! sidec
ermine the transfer function H(z) and the impulse response given that H(z)|,=, = 2.
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Q2. Consider an LTI discrete time system with impulse response h[n] whose pole-zero-pattern
shown,

a) Determine the ROC of the system H(z) if the system is known to be stable. = bhou no}eo‘
b) Is it possible for the given pole-zero plot to corresponds to a causal and stable system at
the same time? If so, what is the appropriate ROC?
¢) \How many possible systems can be associated with the pole-zero pattern, what are their
é h{n]s and their corresponding ROCs? '

te: neglect the multiplicative constant of the transfer function.
r,‘glrﬂsic]gd‘ - zouwl
* LY I
Leftdided =3 2 in Jr— m(z) fgé‘
H@)=0 ¢ %f
'S

. b

I

L

3 K ik— / ] h Re(z)

/

rf

r

@Fo‘" e system o ke ble_ 1+ has lo be bc-urcle_o\
Hhus  we have 2 PoSgble ROC's |
ROC A — beleen pPofe {05 q pole %L (0-‘5<1l%\<'2.) '

Poc B 5 pchueen g pele -3 (1<l‘&l<33
R&C C = less "H"\Ctﬁ ole _ g (7 ()

e ST —rs—composed of Taht sided SRguences
the. Hree FOSEEbIE'.. ROCs Jop sha f‘l -1-' otk W’\PGSECI
of 4o sidel EHeR s Hawl e 5351—5#}’1 cay}i' be
Stable. ¢ cansal aF e same +inmo .

@-}hﬁz sﬂskm can howne Y ,ODSS'IU'G’_ Rioc!s
shown in Yhe. back =t

Scanned by CamScanner



@ poc ¢ — Yhain ~0:S (left 5fc|edz :
AR
hend = = (os)ermy] - OV -n-1} — (»‘3)/[ N

whene \@4 2.5

@D ROC A = o5 1= <2 (h,do 5;clec\>

hen' wrn‘l . (z)“)&-{- y —G?al“/*«{q 7

%

BrRoc B —> 2212<3  (fhuo sd<d)

hend o Wm a0 - BLE -]

@R&C D — [=| >3 (rigk!? stée.d) M

hen] = (.ﬁ-S)“/tﬁnWC-@“/«acn’]

£ asﬂm

1 T.L
@ nee  B<IFIc
@ no bar C'JLL—\.SCLQ; Iij /1] 73

- @

Scanned by CamScanner



2 L<N- ﬂn'?,.,];,_—h Wﬁ, "y CE)

Q3. Consider the sequence
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the sequence y[n] for the six-point DFT o

Y[kl = WEX[K] k=01,2,5
b} Detemine the sequence r{n] with six-point DFT R[n)=real(X[k]}.
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Q4. For an LTI system with impulse response a[n] = {1 —2 —2.5 }. if the input of 1fhe
systemisx[n] ={1 2 }.Usethe DFTandthelDFTto implement the I_ln_eﬂ____wfm!m_t'_o-“
between the impulse response and the input of the system.
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