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Directions

SO, SR SE D D E TR TRE B,
Do not open this shéet before the examination starts.
2 MEEMTE, #REED TR T4V 5,
There are 4 pages including this cove-r sheet.
3 AN, TR TRERROBE SN EITEATS D L,
All answers must be filled in the designated place on the énswer sheet.
4 BBEBEEWEIROEESNELTORRILTRAT L,

Be sure to write the examinee number into ALL necessary parts in the Answer

sheet.

5 MREREL, 12045 TH5,
Allotted time is 120 minutes.

6 TEHXE BEMToREEERTLZE,

Use blank space of this booklet for draft, if necessary.
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[1] BBAKICES Zamwﬁa‘iﬁl:%‘ioto

Answer the following questions about [inear algebra.

(1) UToLy hadofofEeradl &Rk L, 2L, 0s8<n&T5,
' Find the angle 8 (0 <0 <) in radians between the following pairs of vectors.

1 -1 1 0 1 1
(a). [1] and {—1}, {b) [0] and [1], {c) ’O] and [1]
1 -1 1 0 0 0

(ZWHWﬁﬁwﬁim@ﬁM%m%ﬁﬁfatﬁbmw@qﬁﬁﬁwiﬁkféo

Suppose the following matrix A and vectors b, ¢, where cq, ¢y, ¢ are arbitrary real values.

1 1 3 =1
=l o=lef
1 1 1 C3
(2 —1) {TABATAZ R D L, 77771, bftE “T" HEEE2ERT 5,

Find the matrix product ATA, where the superscript “T” means “transpose.”

(2 —2) ATA OITFI%ERD X,
Find the determinant of ATA .

(2 —3) ATADWITHIZRD L,
Find the inverse mairix of ATA .

(2—4) ATADBEHEZRD L,
Find the eigenvalues of ATA .

(2-5) UTFOFBREMAT, xERD L,
Solve therfollowing equation to find x.

ATAx = ATh.

(2—6) P=A@TA)ATE R L, 7272 L, BAE “—1 T8 2 BT S,

Find P = A(ATA)"1A”, where the superscript “—1” means “inverse.”

(2~ 7) W<z MAFEPhERD L, 1272 L, P=AWIA)IATE T3,
Find the matrix-vector product Pb, where P = A(ATA)'IAT.

(2—8) {T5IREPPERD L, 72721, P=AATA)ATL T 5,
Find the matrix product PP, where P == A(ATA) AT

(2-9) Plc—POZRDL, KL, P=AMBA)ATETE,
Find P(c— Pc), where P = A(ATA)71AT.
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[2] ESABIETHIRODERICER &K

Answer the following qﬁestions about signal processing.

(1) MFO& VAT MR LT, VA7 LARQOERED, (EIFD, GDFAE %
wAr L, 7L, nEBEBY, 2, yinlEENFTRALESIERD, HAHES R} OnER
D LT D, '

For each of the following systems, determine whether the system is (i) causal, Gi)
linear and (iii) time invariant:

(@ yin] = 2x[n] +1, (©) yrl =x[-n], () yln] =x[n] +x[n-1],

where 7 is an integer and x[n] and y[n| are the nth numbers in an input sequence
{x[n]} and the output sequence {y[n]}, respectively.

(2) K1 VT ADEI MO ZERX() B, 2L, n<0b L n> 200 %f
Lx[n] =0TH 2D,

Find the ztransform X(z) of the input sequence {x{n]} shown in Fig.1, where x[n]= 0 for
n<0orn>2

(3) B LICFRT VAT ATHRBHERE CTH D EFET D, ANEIHx[]} & 351
I} D BB AT ATOEREEHHEERD L, HEL, n<0HLAIL n> 4
% Ly[n]=0Ch s,

Suppose that the system T shown in Fig.1 is linear and time-invariant. Find the transfer function
H(z) of the system T from the relation between the input sequence {x|n}} and the output
sequence {y[n]}, where y[n] =0 for n <0or n> 4.

(4) H 1R T AT LTOA b A hn]} e mt,
rind and sketch the impulse response {h[n]} of the system T shown in Fig.1.

(5) M1 IFT AT NTOREYEREGE | H(e/) 2K, 0< o <n [rad] OREHT
777 ERERE L,

Find the frequency magnitude response |H(ef“’)| of the system T shown in Fig.1 and draw the
graph in the range 0 < @ < 1 [rad].

(6) B LIGRTYAF AT o =0,,n lradl 123495 MU (e2) % 7
etk &, |

Determine the frequency phase response LH(ej “’) of the system T shown in Fig.l at w'=
0, % n [rad], respectively.

x[n} yln]
123 1 :
T T —» T ——%- 00 T
&—@ =
qiz, " {W12314 n
1 AAESIn]), VAT AT, HIEGHyn. —4

Figure 1: Inputsequence {x[n]}, system T and output sequence {y[n]}.
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[3] BRRBEOLARE—DRY £IT, FAAHRICEDLSITBIST

WHEMNZEAED LLEERFTHRAL,
Describe one application example of image processing and how it helps

society in English or Japanese.

wz

HRASERERE

,.H’:,

E



