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20 %7 (Mathematics)
(TRHD 1)

fie%s O (Instructions):

1. BRI, TaD) OEXRNH % F THWTIEZR 5.

Do not open this cover sheet until the start of examination is announced.

2. MK R Z 3D T, ERRIE 3D (1 3HICDOZ 1K) TH5.
You are given 7 problem sheets including this cover sheet, and 3 answer sheets (1 sheet for
each field).

3. LLFD 6 57 G 3 2B UREST 5 L. BEAL THHICREMKZINCT S L.
Select 3 fields out of the following 6 fields and answer the questions. You must use a separate

answer sheet for each of the fields you selected.

778y field page
1| #REAEK Linear algebra 2
2 | M LR Differential equation 3
3 | N7 M)Uf#EHT Vector analysis 4
4 | HERBEGR Complex function theory 5
5 | fEH - fiat Probability and statistics 6
6 | a5 amiHs Symbolic logic 7

4. RERMORERIC, FBA, T—A% (EHRAEEZRS) , EBROEHE&S (OTHE) , %2
RSBl TR ZIAT S L.
Fill in the designated blanks at the top of each answer sheet with the department name,
course name (except the department of informatics), the selected field number (mark with a

circle), your examinee number and your name.

5. RERMEHRICEEIAT S L. AR—ADE D EZWEERETZHONTERWA, 08
&l BEICENDBH 2T S L.
Write your answers on the answer sheets. You may use the backs of the answer sheets when

you run out of space. If you do so, indicate it clearly on the sheet.
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20 %7 (Mathematics)
(7 Hisho) 2

6 7DD END 3NTEECIREST S & BARDTHICHRERRZIICT S L.
Select 3 fields out of the 6 fields and answer the questions. Use a separate answer sheet
for each field.

1. [BERE (Linear algebra) 73%7]
EARNT RMIVEBIRY IR Ml xy, o, ..., DEZABNTWVWEET S, A= Zle x;xl €
RVN <. 2L, af B o, DinEZXRT. £z, EANT Mbue RVITHL,

CEFKTS. TDEE, IMOEMICEZ K.

(1) EEDERT F)bu e RVNICKHL, 02 =ul Au DD IIDT L ZRY.
(2) ADEHHENTXTIFATH S T LRt
(3) HBIUTHI BIWMFELT, A= BTBMWKDIIDT &R,
L2 b L ARSERFRM TSR O TR A L RTEE.
(4) EED u,v € RNICH L, 04+ 0y > Ouro WD IIDT E2RYE.
Lk i (3) DA BICKDZEH 2 2= Bz (z e RY) ZHUW K.

. . k
We are given vectors @i, Ts,. .., T in a real vector space RY. Let A = Yot x;xl € RV,

where ! denotes the transpose of x;. For a real vector u € RY let

Answer the following questions.

(1) Show that o2 = u” Au holds for any real vector u € RY.
(2) Show that the eigenvalues of A are all non-negative.

(3) Show that there exists a real matrix B such that A = BT B.

Hint: A is diagonalizable since it is real symmetric.

(4) Show that oy, + 04 > 04y ie holds for any w and v in RY.

Hint: Consider the transformation z — 2 = Bz (z € R") with the matrix B in (3).
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20 %7 (Mathematics)
(7 st 3

6 7DD END 3NTEECIREST S & BARDTHICHRERRZIICT S L.
Select 3 fields out of the 6 fields and answer the questions. Use a separate answer sheet
for each field.

2. [f57 75#=X (Differential equation) 57#¥]
ROWoT TR T

(1) (2zy® — e* cosy)dr + (3z*y* + e"siny)dy = 0

—2y 2z
(2) (y—i—xQ_yz)dx—l— (x+x2_y2)dy:0

Solve the following differential equations.

(1) (2zy® — e® cosy)dx + (32%y* + e"siny)dy = 0

—2y 2z
(2) (y+x2_y2)dx+ (x+x2_y2)dy:0
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20 %7 (Mathematics)
(7 Hisho) 0

6 DI BENE 3B EECIRET S L. BEARYHHICHERKZIIICT S L.
Select 3 fields out of the 6 fields and answer the questions. Use a separate answer sheet
for each field.

3. [T RIUI#HT (Vector analysis) 77%7]

S T

REERICEBNT, o, y, z WAROEAMNNT MVEZNEN G, j, k &T 5. ROFZINE
X

(1) 5(1,0,1) A5 (0,1,1) ICWTZHIFR CICIh> T, ROMMED ZEHEE XK.

, C:22+y*=1(x>0,y>0), z=1

/ 22dx + dy + z2dz
o 24+ y?+ 22

(2) NI MIVIGZE F = 2e*¥i 4 2zycosyj + (x +2y)k £33, K (2,03)ICHBF SV X F,
MUV x (Vx F)ZitEE X,

The unit vectors on z, y and z axes of Cartesian coordinates are denoted %, 3 and k, respec-

tively. Answer the following questions.

(1) Evaluate the line integral along the following curve C' from (1,0,1) to (0,1,1).

24 d d
C

x? 4 y? + 22

(2) Let the vector field F' = ze**¥i+2xy cos yj + (z+2y)k. Evaluate Vx F and V x (V x F)
at the point (2,0,3).
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20 %7 (Mathematics)
(7 kst 5)

6 7DD END 3NTEECIREST S & BARDTHICHRERRZIICT S L.
Select 3 fields out of the 6 fields and answer the questions. Use a separate answer sheet
for each field.

4. [HE=2B%GH (Complex function theory) 73%7]
ROBOMEEERDZAVTRO K. 72720, 0<p<l, n=0,1,2,--- £T 5.

2T
/ cos nb o
o l+pcost

Evaluate )
4 0
/ cosn o
o l+4+pcost

using complex integration, where 0 <p <1l andn=0,1,2,---.
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6 7DD END 3NTEECIREST S & BARDTHICHRERRZIICT S L.
Select 3 fields out of the 6 fields and answer the questions. Use a separate answer sheet
for each field.

5. (W= « ¥l (Probability and statistics) 77#f]
20D H— KRB 5. h—RIKZ A B,C,1,2,...,900FNHhDBEINTED, A B CD
EPNA—FREF LT D, 1,2,..., 9 0FEDINIA— RER 285 DH 5. 77 211D
H— BB —kkT U HZ LIS IHGES] Z#DiIKT. UFORMICER K.

(1) AZRIE BEREZ O 1HEBING T TICELERITOREE X &35, X OWIfHE%
Kb XK.

(2) A, B,COVWITNEN 1R FRANZETICELZATOREE Y &35, Y OHFFHAE
2R K.

(3) 1,2,..., 90T NEN 1 EILLEEHNZ X TICELIZAIToREE Z 95, Z OHFE
He Y OFFHEDNITNDARE D ? L L BICEZ K.

(4) BITZ nBEDIRLIZEE, A B,COWVWITNEN LB EHNTW2HERZ P L3 5.
P 7% n DX TEYE.

There are 21 cards labeled with each of A, B,C,1,2,...,9. For each of A, B,C, there is one
card labeled with it, and for each of 1,2,...,9, there are two cards labeled with it. Consider
to repeat trials each of which is “to draw one from 21 cards uniformly at random.” Answer

the following questions.

(1) Let X denote the number of trials repeated until any one of A, B, C' appears. Find the

expectation of X.

(2) Let Y denote the number of trials repeated until each of A, B, C' appears at least once.
Find the expectation of Y.

(3) Let Z denote the number of trials repeated until each of 1,2,...,9 appears at least once.

Establish which is greater, the expectation of Z or the expectation of Y.

(4) Let P denote the probability that each of A, B,C' appears at least once after n trials.

Describe P using n.
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Select 3 fields out of the 6 fields and answer the questions. Use a separate answer sheet
for each field.

(G5B (Symbolic logic) 77%7]

=7k p,oogAr) B (pA—q)V (p A ) T ERTEAES CREFHE K.
(2) o=@ (@Vr)A(ger)A(re—p) £T 2.
(a) ¢ 7% CNF IC &t XK.
(b) ¢ DFSEARREMAEHIEIC & DRe.
(a) DLRON ZzabiFamPRNTRE. (HU, h6E H (v):x R, F(2):2 3308, Az, y)a
Wy ZEHET S, ZHHEX.
i WD REZEET 5.
ii. &MEFHEZLEET S,
iil. WHFETHOANBEMETHS.
iv. HVICHEEBLES (AR5 L8 X0) ADHDEET 3.
(b) iviki Al A il OFHEIINIRRE TH 5 T & 2Rt

(1) Give a natural deduction proof of the sequent
p, ~(gAr) B (pA=g)V(pA-r).

(2) Let ¢ = (p < (qVr)) Alg 1) A(r < —p).
(a) Convert ¢ into CNF.
(b) Show by resolution that ¢ is unsatisfiable.
(3) (a) Put the following sentences into predicate formulas. Use the predicates H(z):x is a
hero, F(x):x is a failure, and A(x,y):x admires y.
i. Everyone admires a hero.
ii. A failure admires everyone.
iii. Anyone who is not a hero is a failure.
iv. There is a pair of individuals (not necessarily distinct) who admire each other.

(b) Show that iv is a logical consequence of i A ii A iii.
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i EOTEE (Instructions):

1. BERAUE, [H] OERRH % E THRWTIER B2V,
Do not open this cover sheet until the start of examination is announced.

2. MEHMRITEREZED 20K, RT3 oS0 288 (1 3 Eic->& 1#) TH 5.
You are given 29 problem sheets including this cover sheet, and 2 sets of 3 answer sheets
(1 set for each field).

3. LTFTD6 G 2 WA ROMET 52 & AL DHEICHERKREINCTHZ L. F
7z, RE—272 0 —KOmE kA A X
Select 2 fields out of the following 6 fields and answer the questions. You must use a separate
set of answer sheets for each of the fields you selected, and use a separate answer sheet for

each question.

5B e a e

EEEGINES ic it the

1% PR I mati the

ﬂ‘**]*’?}‘/kgﬁn A t mata a ma a a es 0
R T E ect ma etism

7’/1/11‘\ VXL 7ar7Z7 A ithmsa ammi 0

R —XT 7 Ty m te a chitect e

4. FREEAMR OIS, FEL, a—24 (HFRAELFE/HEOR), RGBS, BEs, K
LR IOMEESZRRAT LI L.
Fill in the designated blanks at the top of each answer sheet with the department name, the
course name (only for the department of advanced information technology), the selected field,
your examinee number, your name, and the question number.

5. FREEIIIERMRICFEAT 22 8. A=A R0 20EEIEEBZ AN TS BV, Z08;
AL, BEHICERHLZ E M THZ L.
Write your answers on the answer sheets. You may use the backs of the answer sheets when

you run out of space. If you do so, indicate it clearly on the sheet.
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1. [EXIEE (Circuit theory) 5397 ]

(1] ~ [R4)] o 2/ 2B, FEMKORMBEE SRICHE LR -2 AE X,

(1] X1DEKIZOWT, IFORMWZE X L.
2L, |Vi=Val=|Vs| TH Y, FFETFEOHELIL
QThd.

(1) ‘/17 ‘/27 ‘/:9)7 ILa [C7 IR @Fﬁ{%\%%—é‘7i‘—ﬁi
B2 0

) I, & I g:@fia:a%arg( ) ok k.

(3) Xy DEN3 THDHELE, XoBIUWHLR D
fEZRD L.

[fI2] K2 (a) DEKICBNT, Z=R+jX Q&
T5. LLFORWZE 2 L.

(1) K2 (a) D15t 1-1 O D 2 i F-[E] 3 A
K2 (b) L%MTHDETDH. Vo & Zy &3k
L.

(2) M2 (a) DARD Z=1+j Q Th LK, EIE
V, i1, /%TTZ BT HEFRE P, H
HEN P ERD K.

(3) K2 (a) DAM Z=R+jX QIZBVTRH X
LAETH DN, Z COHEET) P IR I
% 7 &R, TOHED P OEERD L. (b)
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(CE YN S
5B F B (Special subjects)
(29K D 3)

NS B AEOME T L L. BATE DHEICHERK #HAEHWEL. 7o,

KE—2& 7 — K OMERME v XK.

eect e s t the e sa as e the esti s seaset a s e sheets
each the e s se ecte a se ase a atea s e sheet each  esti

[F93] X3DEEIZHOWNT, BLFORBWIE L L.
77771, BIRE, & E,0REEEEYwET 5.

(1) PHEEEER [, Ip, I3 1267 % PARK T REAZ K
D X

(2)E1:12V,E2:6V,R1:19,R2:29,
wL=2Q, (W) '=2Q0Lx, HKER
I, I, I3 23R L.

(4] X4 DEEEICHOWT, LFORWCE 2 L.
7LZ7LC L, Gl(t) = sint V, E2 = 0.5 V, R=1 Q,
C=1F¢75%.

(1) AA »F S| ITHERE Sz £ £ RIEA EF IR
FEICEEL TWD & &, Eifi(t) LB qt) &
Kb k.

(2) AA v F DS T S 7z F EEIEE TR
RRICEL, T, KAt =0I1CBWTAA v
Fa S b S IR, Zokx, FF
At > 0BT DHEI (L) ZRD K.
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Select two out of the four questions [Q1] ~ [Q4] and write the number of the selected

question on the answer sheet.

[Q1] Consider the circuit shown in Fig. 1, where
|Vi|=|V2|=|V3|, and the values of elements are €2 in
units. Answer the following questions.

(1) Draw a phasor diagram representing the relation
among ‘/17 ‘/27 ‘/E’n IL) ]Cv IR'

I
(2) Find the phase difference of arg <]_L>
R

(3) Determine the values of X, and R, when the
value of X is 3.

[Q2] Consider the circuit shown in Fig. 2(a),
where Z=R+7X ). Answer the following ques-
tions.

(1) Find the voltage Vj and the impedance Z,
so that the circuit in the left side of termi-

nals 1-1’ shown in Fig. 2(a) is equivalent

to the circuit shown in Fig. 2(b).

(2) Find the voltage V, the current /, the com-
plex power P, and the power consump-
tion P at the load Z when Z=1+j; (2 in VOI@
Fig. 2(a).

(3) When the power consumption P at the I
load Z is maximized with respect to R and (b)
X, find the maximized power consumption Fig. 2
P and the value of Z.
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e ect e s t the e sa as e the esti s seaset a s e sheets
each the e s se ecte a sease aatea s e sheet each esti
[Q3] Consider the circuit shown in Fig. 3,

where the sources E; and F5 have the same
angular frequency w. Answer the following
questions.

(1) Write the mesh equations using the
mesh currents Iy, Iy and I3 as variables.

(2) Find the mesh currents I, I, and I3 un-
der the assumption that F; = 12 V|,
Ey =6V, R =1Q R =2 Q,

wL =2Qand (wWC) ' =2 Q. Fig. 3

[Q4] Consider the circuit shown in Fig. 4,
where e;(t) =sint V, £, = 0.5V, R=1 (), and
C =1 F. Answer the following questions.

(1) The switch is connected to 57, and the cir-
cuit is in steady state. Find the current
i(t) and the charge ¢(?).

(2) The switch is connected to 57, and the cir-
cuit is in steady state. Then, the switch is
switched from S; to Sy at the time ¢ = 0.

Find the current i(¢) for the time t > 0.
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each the e s se ecte a se ase a atea s e sheet each  esti
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2. [15#¥E (Information theory) 437 ]
wo&R ([E1] (2] ) I2&x L.

(R 1] #ERAEE X € {0,1},Y € {0,1,2} DRIFHERPIRORD L HIZHEALNATWD. 7221
al¥, 0<a<1&WETNTA—FThbH. LTFTOFBWIZE 2 L. (Bdiiz R 5 R
WTIE, logy 3, logy 5 72 ElTZDEETE . )

X\Y[ o 1 2
0 [1/3] a/4 1/6
1 [1/6](Q=a)/4]1/12

(1) Y Oz hrt— H(Y) 2k k.

(2) HX) z o & 2fH=> bu E—F¥ h(p) = —plogyp — (1 —p)logy(1—p), 0 <p <1
(72720 0log0 = 0 EMIHRT D) ZHWTHET.

(3) a ZBT L =0 HX) Okfiz R L. £, BRMEZERTS a 252 L.

4) a 2BpT & 20 HX) ORoMEZRD L. £72, B/MEZERT 5 a 282 L.

(5) X LY OMARFHRE [(X;Y) & a b 2= b o ©—BE v TET.

(6) a BT L E0 [(X,Y) ORoMEZRD L. £, B/MEZERT S a &2k L.
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(2] A X, HARY THLHZT7 T 7lBEEAY =X +272 TH5ExbnTnbd etd5. 7=

2L, ZIXWPH0, o2 > 0D AMETHD. T70bbh, FOfEREEBEEITR
XTHE2LHNA.

() = s ep( )

pz(z —Wexp 5.7 )"

77, AMXITFEHOSE L OB T A5, X & 213N ThA EIRET H. =
DEXLTFTOERMWCE LK. 72721, LT Tldlog (XA AR E A2 FKT.

(1) MEREHOXE (X, Z) O FRRERE EBIH px s (v, 2) %3RO X
(2) X =2 Db & TOY OFMNTHERBLERE pyx (y]z) R0 X,

(3) HHAfEHE
10X;Y) = Exy (—logpy (V) + logpy x (Y] X))

RO K. L, py 1TY OREDMERE KRR AR T

(4) BEBOHANY =y Tholz & &, X ORI S HERE B pxy (x]y) DK
L% x DfEZRD L.
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(Q1]

Answer the following questions ( [Q1] [Q2] ).

A joint distribution of random variables X € {0,1} and Y € {0, 1,2} is given by the
following table, where « is a parameter satisfying 0 < av < 1. (You may leave logarithms

in your answer.)

X\Y | 0 1 2
0 [1/3] a/4 1/6
1 [1/6 | (1—a)/4|1/12

(1) Find the entropy H(Y) of Y.

(2) Express H(X) by using a and the binary entropy function h(p) = —plogyp — (1 —
p)log,(1 — p) for 0 < p <1 with the convention 0log0 = 0.

(3) Find the maximum value of H(X) with respect to o and the a that attains the

maximum value.

(4) Find the minimum value of H(X) with respect to a and the « that attains the

minimum value.

(5) Express the mutual information I(X;Y") of X and Y using o and the binary entropy

function.

(6) Find the minimum value of I(X;Y’) with respect to o and the a that attains the

minimum value.
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[Q2] Suppose that an analog communication channel with input X and output Y is given by

Y = X + Z, where Z is a Gaussian noise with mean 0 and variance o2 > 0, that is, its
probability density function is given by
2

1 -z
pZ(Z) = \/Wexp<20-2).

Further suppose that the input X is the Gaussian random variable with mean 0 and
variance 1, and that X and Z are independent. Answer the following questions, where

log denotes the natural logarithm.

(1) Find the joint probability density function pxz(z, z) of the pair of random variables
(X, 2).

(2) Find the conditional probability density function py|x(y|z) of Y under the condition
that X = x.

(3) Find the mutual information

I(X;Y) = Exy <— log py (V) + 10ng|X(Y|X)>7

where py denotes the marginal probability density function of Y.

(4) Assuming the output of the channel is Y = y, find the value of X which maximizes
the conditional probability density function pxy (z|y).
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If

3. [#4— bk~ 2 & E5FE (Automata and formal languages) 53%7]
woiv C[RE1] [2]) 28z L.

[FH1]) LA FOREEBR & HSHRA— b~ b M = (K,%,6,q0, F) ICH L, ROFRNE
&L, KX 06,q, FlX, TNZEVIREBOES, T 7 77Xy b EBBEEE, 1)
ke, BREEOESEZERL, L ={0,1} £ 7 5.

40 )<

1

1) M PA3XF5101010 25283 5 L 2 OREERZ 5 2 L.
M PZTHE I 3OLFHNE T X TH|EE L.
M P=Z#H+ 5 5#2 52 K.
M B ROERT LIS R SN B IR EMERA— kv F v M=(K', 5, &,
{gh}, F') ORREEBXE 52 K. 72720, ae X 7%,
K'=KU{g} (¢ ¢ K)
F'=FU{q}

Sy — {100,000} (Gla) € F ok x)
o- {5(qo,a)}  (FHTHRNEE)

y@@:{{&wm%}w@MeF@e%>

2
3

(
(
(
(4

)
)
)
)

{6(g,a)} (£S5 TRVEEZ)
(5) M/ NZFT 5 R & 3 LT OSCHFI T~ T k.
(6) M' Y 5 EHE 52 L.
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(M2)] Yvvagovrd—hr~br M= (KX 1,6 q, Zo, F)IZx L, IWOFKERFNZEZ K. 72

2L, K, X, T1,0,q, Zo, FIZZNENREBOES, ATV T77Xy K, Fyvafyr
X&/7(7//:&?/XF7)@7w77A/% EBER, PIMRE, Syl
UV AH 7 O, EEREOESE L, K ={q,q}, X ={a,b}, [ ={a, 2y},
F={q) T, 6mKETHZBID.

op.c,Z) | {lg, @)}
5(61 a, Zo) {(q1,aZy)}
6(q1,a, Zo) | {(q1,aZo)}
o(qr,a,a) | {(q1,aa)}
(g, e, Zo) {(q0,2)}
6(q1,b,0) | {(q1,€)}

(1) M DREEBXZ G2 K.

(2) MIZE o TIRHOIRIEBEZEA Y » 7/ TZHEND E S 4 OUTH T THIZEH L.

(3) M 33CFH w = abaabb & PF 2% & ZDOFFERNOINE G- 2 L. 72720, FHER
WE (pw,B) € K x $* xT* LRT. pw, f1%, ZREIURE, FHAEINTND
ANXTFE, Tyvad U Ay s EOXTHELRT.

(4) MIZE > TRHEIRIBLZER Y v 7 CZBEND il L(M) 2 SHETHIE X,
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Answer the following questions ( [Q1] [Q2] ).

[Q1) Answer the following questions for the finite-state automaton M = (K, X, d, qo, F') which
has the following state transition diagram. Here K, 3,0, qy, and F' represent the set of
the states, the alphabet, the transition function, the initial state, and the set of the final
states, respectively. Let ¥ = {0, 1}.

40 )<

1

1) Give the state transition when M accepts the string 01010.
2

3

Give all strings of length 3 that M accepts.
Give the language that M accepts.

(1)
(2)
(3)
(4) Give a state transition diagram of the non-deterministic finite automaton M'=(K",

Y, 0, {q,}, F') defined from M as follows:
K'=KU{qg} (g & K),
F' = FU{q},

i _ {6(QO7G)7QO} (lf 5((]07@) € F)
(@ a) = { {6(qo,a)} (otherwise)

/ _ {5(Qa CL), QO} (lf 5(Q7 a) € F)
o(4,a) = { {6(q,a)} (otherwise)

where a € Y.
(5) Give all strings of length no greater than 3 that M’ accepts.
(6) Give the language that M’ accepts.
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[Q2] Answer the following questions for a pushdown automaton M = (K,X,T', 6, qo, Zo, F),
where K, X, 1,6, qo, Zy, and F represent the set of the states, the input alphabet, the
alphabet for the pushdown stack (pushdown store), the transition relation, the initial
state, the start symbol for the pushdown stack, and the set of the final states, respec-
tively. Let K = {qo,q1}, & = {a,b}, I' = {a,Zp}, F = {q}, and § be defined by the
following table.

é(p.e. Z) | {(g,)}
5((1 a, Zo) {(q1,a%Zy)}
o(q,a, Zo) | {(q1,aZo)}
6(q1,a,a) | {(q1,aa)}
6(qu, e, Zo) {(q0,2)}
6(q1,b,a) | {(q1,€)}

(1) Give a state transition diagram of M.
(2) Give all strings of length 4 that are accepted by M with final state and with empty
stack.

(3) Give a sequence of configurations when M accepts string w = abaabb. Here a
configuration is reprented by (p,w, ) € K x ¥* x I'*, where p,w,  represent the

state, the unread input string, and the string on the stack, respectively.

(4) Describe the language L(M) accepted by M with final state and with empty stack.
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4. [#E®KT (Electromagnetism) 57 5]
]

7
(1] ~ (R3] »o 20 Z2:B8Y, MEMROMEESHIME LR T2 AT L.

(1) BEEHRT, XM1DEDIC o-y-2 EERD z-y ¥ (2 =0) (ZHERICEWEEL S 738k
WAEY, F£Ea OEHEROF.LHN (0,0,d) B> Ty B FATICHEE SN TND. -
7L, a<d 75, EAERICHEMNEISZ0 NOEME G TR, ROBWIZE 2
. BEZEOFHEEFRIT LT 5.

FREARDEN 2R K.

(1) E#

(2) EHUEEDOHAE S X720 1< HOKE SR k.
(3)

(4)

%3

3) x il LD (2,0,0) DEFROKE S &FMEERR T OBEMEE L RD K.

= —zo D 1 = 19 DRI ADERIIBROREEZRDT- L T A, BERERNDFE
AT BRI D43 T%Oﬁ_ xo RO L.

4

8

Z
ERRAEAR (R a)
(i z=d)
y >
T é(o, 0,0) > X

X 1
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(2] X2(a), K2(b)IZRT LT, HBa DMFEERENED (b > a) O M REEARD EHHRK
ICERE SN, RS LOaryT o3RI Tnsg. MIoHEEERIIE#RLTHS.
PITFORBWIE 2 K. 2R L RITER X580 L3 5.

(1)

Bl 2(a) IR T L 91T, 2O0ERMPFER:: OFER TSN TS, MHHE
RIZENT Q 2 5- 2 12358 OBRORKE S 2 SR F LD OFEREr ORF%E L
TRk, T2, ZoarTUoVPOBLAREEZRD L.

B 2Db) IR KD, 2O0EKMOR S v DFI I FHER e OFFER T S
NTHY, BYOHSNESE FEFe) ThdH. Z0arrrhoBEBRIARLZK
W .

(2) DHEEIZ, 2O00BERMICELEV ZEIMLE. ar7F o HIcEEIL =1L
F—ZRO L. FEEZERE)NORE T OICKE R T2« ORFEE L TR XL
M A AR ) B e Ik & T DICBER M E 2RO K.
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(f3) K3(a) D& O RBWR D A Z/VROERL (27) BdDH. buAZLay oN
Yo% a, WakEz A=nb? &9 5. 72720, biFa7WmoRTchsd. Zoar|iik
BN OBREZEE, oA ZLafrzBl L Tnod. aA i 3(b) Ok 5 R
I(t) 2 L, DLFTOMWCEZ L. 2L, a>bE L, S ~DOBROIIIT
BNbLOLT D,

(1) SR ORBEDORKREI BERD L. £, a4 VOACA VX I X VAL %
kb L.

(2) Kt > T TaA MIEZL LN TV IR RNV F—U, ZRD L.

(3) FiZllt (0 <t <T)IZHEBNTaAA )L 1EBYVIZHFEINLOEENV 2RO K. £,
ZORRNHEROERBEICHFEIN TV OFEERE OFMERE S 2RD K.

(4) BROREIZBIT DLt (0<t <T) TORA LT 4T X7 bV S OFEKE
&Rk L.

(5) RA LT 4T X7 MVSEMHNT, t=00bt=TORICBRLICEZ DN D
[REFAX—%RKD, (2) DFERLE T D2 L E2RYE.

% 3(b)
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Select two out of the three questions [Q1] ~ [Q3] and write the number of the

selected question on the answer sheet.

[Q1] In vacuum, a wide plane conductor is placed in the z-y plane (z = 0) of the Cartesian

x-y-z coordinate, as shown in Fig. 1. The conductor is grounded. A line conductor

with a radius of a is arranged in parallel to the y axis, where the center line of the

conductor passes the point (0,0,d), and (d > a). The line conductor is charged with

electric charge of A\ per unit length. The permittivity of the vacuum is €y. Answer the

following questions.

Give the electric potential of the line conductor.
Give the electric force per unit length acting on the line conductor.

Give the magnitudes of the electric field and the charge density on the surface of

the plane conductor at (z,0,0).

Give the value of z(, when the half of the lines of electric force emerging from the
line conductor are ended in the region between x = —zy and x = xy on the plane

conductor.
V4

é Line conductor (radius: a)
(center: z=d)

1
-9
v
x

Fig. 1
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[Q2) As shown in Fig. 2(a) and Fig. 2(b), a coaxial capacitor of length L consists of a line

conductor of radius @ and an outer cylindrical conductor of inner radius b. The outer

cylindrical conductor is grounded. Answer the following questions. Neglect the edge

effect.

(1)

As shown in Fig. 2(a), the space between two conductors is filled with dielectric
material of permittivity €. Give the electric field as a function of distance r from
the axis of the line conductor, when the inner conductor is charged with Q). Give

the capacitance of the coaxial capacitor.

As shown in Fig. 2(b), the space between two conductors of length z is filled with
dielectric material of permittivity € and the rest of the space is vacuum (permittivity

£0). Give the capacitance of the coaxial capacitor.

In the case of (2), the constant voltage V' is applied between the conductors. Give
the energy stored in the capacitor. Give the force necessary to pull out the dielectric
material as a function of z. Give the work that is necessary to fully pull out the

dielectric material from the space between the conductors.
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[Q3] As shown in Fig. 3(a), there is a toroidal core with permeability ;. The mean radius of
the toroidal core is a, and the cross sectional area of the core is A = 7b%, where b is the
radius of the cross section. A coil with number of turns N is wound. A time varying
current I(t) is supplied to the coil as shown in Fig. 3(b). Answer the following questions.

Here, we assume that a > b and that there is no leakage flux from the core.

(1) Give the magnitude of the magnetic flux density B in the core. Also, give the
self-inductance L of the coil.

(2) Give the magnetic energy U, stored in the coil for ¢t > T.

(3) Give the electromotive force V' induced across one turn of the coil for 0 < t < 7.
Also, give the direction and strength of the electric field E that is induced on the

surface of the core for 0 <t < T.

(4) Give the direction and strength of the Poynting vector S on the surface of the core
for0<t<T.

(5) Give the magnetic energy that is stored in the core from ¢ = 0 to t = T' by using
the Poynting vector S, and show that the result is equal to U,, given in (2).

1()
A
IO .............. 3
Number of >
turns: N 0 T
Radius: b

Cross sectional area: 4 = nh?

Fig. 3(a) Fig. 3(b)
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5. (7T VXL 7m0 7 (Algorithms and programming) 43 %]
woAfy ([R1) (2] ) 2%z k.

(1] EODNEREOEN ST T G = (V,E) & ZOR/IEEAT 18552 5T 5.
LE TICRERNGONec Ex LARIRL, ZOBEAEZMLT. BESNST7 G
DRI T 2R L KD DT LT Y R BERA

(2] FRED SQLRAEEA %2 5.

T A R=2L, T—TNDEETHD.

BT =T M, WANAED T TN /T D.

T—=T VDKL, FINAE S FIL AT 5.

TN E Ry b EFEOW N EFOERS &S, FIZIE, 77— 0T O
H A DEMAILT.A THD.

ERITHE CTFO 2/ R D 5. CFERIL, X DRI, Yo I NTr—T—
vayr~w—y ] THe.

BB 1T, =, >, <, >=, <=, <> O6FHENH 5.

PRERSRAEIT TT.A > 100) DX DIT, FIDEMA & R 7 L ERDOIT N TH 5.
KICBGT D57 =T NN 1 OO L XX, FIOEMAORD IS ZMH S Z &R
T&E 5.

BRI TT.A = 8.D) DXDHIT, FIDOEHA & iHRE 7 L FOEMi4 DI
ThHD.

YRS & FEA ST and THESFETAHZ LN TEX 5.

F—T T ORNG, BREM [< cond >] ZETHT_XTOTEZHHEL, #h
SOITDOHN A, BTETINSRET—7 V1T 5RKE2%kD L HI1cEL.

select A, B from T where < cond >

2OoODT—T VT & S &, #EESME IT.A = S.D] THAEL, &HICHT.B & S.E
B LU CAERENAT—TI NV EH T 52 kD L HicEL.

select T.B, S.E from T, S where T.A = S.D
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TED2ODT —TIVPNT —H RX—= RN I TV D & X, ROERBWNIZE z K.

T—7 /N4 R T—T7 N4 S
Teacher | Subject | Day Student | Teacher | Subject
A | Database | 1 a | A | Database
B | Database | 1 a | C | Programming
C | Programming | 2 b | B | Database
D | Programming | 2 b | D | Programming
F | Algorithm | 1 c | F | Algorithm
c | C | Programming

(1) FREORD IS FILTI 72 B .
select S.Teacher, S.Subject, R.Day
from R, S
where R.Teacher = S.Teacher
and R.Subject = S.Subject and S.Student = ’a’
(2) ROT =T N2l XeHFES M.
Student | Teacher | Subject

a | A | Database
b | B | Database

(3) ROTF—TNEBHREBER S,
Teacher | Day

(4) ROT =T N2Go X EZ RSV,
S.Student | R.Teacher | R.Subject | R.Day

a | A | Database | 1
b | B | Database | 1
c | F | Algorithm | 1

(5) =7/ R & S OFEKEHKE EEZ RS,
(6) T—F /L S DF—Ifi[>?
(7) 7—7 v S ORIt EMEEZ T TEE LS.
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Answer the following questions ( [Q1] [Q2] ).

[Q1] We are given an undirected graph G = (V, F) with positive edge weights and a minimum

spanning tree 1" of GG. Suppose that we decrease the weight of an edge e € £ not in 7.

Give an algorithm for efficiently finding the minimum spanning tree 7" of the modified

graph.

[Q2] Consider the following SQL-like language:

A database is a set of tables.

Each table has a unique table name.

Each column of a table has a unique column name.

A sequence of a table name, a dot (.) and a column name is called a qualified column
name. For example, the qualified column name of column A in table T is T.A.
There are two types of constants: number and character. A character is surrounded
by single-quotation marks, such as ’X’.

There are six comparison operators. They are =, >, <, >= <= and <>.

A selection condition is a sequence of one qualified column name, one comparison
operator and one constant value such as T.A > 100. Column names can be used

instead of qualified column names when an expression includes only one table name.
A join condition is a sequence of one qualified column name, one comparison operator
and one qualified column name such as T.A = S.D.

Operator and can be used to build a condition from a selection condition and a join
condition.

The following expression produces a new table from a table T. The new table consists
of two columns A and B, and rows in T which satisfy a selection condition “< cond >".

select A, B from T where < cond >

The following expression produces a new table from two tables T and S. The new
table consists of two columns T.B and S.E of the table, which is constructed from T

and S by join condition T.A = S.D.

select T.B, S.E from T, S where T.A = S.D
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The following two tables are stored in a database. Answer the following questions.

Table Name: R Table Name: S

Teacher | Subject | Day Student | Teacher | Subject

A | Database | 1 a | A | Database

B | Database | 1 a | C | Programming

C | Programming | 2 b | B | Database

D | Programming | 2 b | D | Programming

F | Algorithm | 1 c | F | Algorithm
c | C | Programming

(1) What is the evaluation result of the following expression ?

select S.Teacher, S.Subject, R.Day
from R, S
where R.Teacher = S.Teacher

and R.Subject = S.Subject and S.Student = ’a’

(2) Write an expression to get the following table.
Student | Teacher | Subject

a | A | Database
b | B | Database

(3) Write an expression to get the following table.
Teacher | Day

(4) Write an expression to get the following table.
S.Student | R.Teacher | R.Subject | R.Day

a | A | Database | 1
b | B | Database | 1
c | F | Algorithm | 1

(5) Write an entity-relationship diagram of two tables R and S.
(6) What is the key of table S 7
(7) Write all the functional dependencies of table S.
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6. [FHHEMET —%7 27 F v (Computer architecture) 5357 ]
RoAMW ( (1] ~ [[3] ) Ic&E 2 L.

(R1] U TFToOEHER TH 2 S-S H(a,b,c,d) ICOWTEZDH. RITREnb k)
2, FRERRAEL H 132 DO G(a,b) BEL O F(e,c,d) THEESINTWDHI LD LTS, F

BLOGOEHEERZ .
FmEEEAEL H (a, b, ¢, d) DEFRESR
la b c d|H|a b c d|H|
000 0[0of1 0000
0000 1[0]1 00 1|0
001 0[0]1 0100
001 1|11 01 1|1
001 00[0]1 1000
001 0 1[0|1 10 1|1
01 1 0[0|1 1 10|1
001 1 1|11 11 1|1
F

d

G

abcd

B3 H O
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(2] A7 at v BT, UTOABHEOGDEA ThEETLHZ L 2EZ2D. KM EA
TOMBEITORARAT v FITBIT HTERFFFIX FRO®BEY &3 5.

mesA7 ATy
ME7xyF | LYRZ | ALUMRE | T—2AEY | LYRH
mer L T A FEIA S
27— R Y ps X ps 400ps Y ps X ps
A NT A Y ps X ps 400ps Y ps
HRMD Y ps X ps 600ps X ps
Sy Ay Y ps X ps 700ps

(1) ZoFat v Yo ERE LTy IAY A 70« F—=2 R 2GR (1 s 0ETE
17ay YA 7 NVTIITTHHN) 2BHALIESGD 7 vy 7 Y1 7 VIREHIE 3.0ns (12
mole. Eilo, AT IA4 G (EROBAT v T2 1A T T VAT —
CEL, 1AT=VE17uv YA INVTHRAT T4 VETTH L) A LES
Oy 7Y A7 NVERNIZ0.8ns 1272572, VIURET I REAILDHAEUT VR
DIEFNT 7B ARGMPEWEREL T, EEOX &Y ZRD L.

(2) U TN A TN s F= B RAFRB L OB T T4 MBS a5 T2 A D%
RS A T OEATHERERE (AL ns) BROFETHEY v v 7 A 2 VEERD L.

(3) LRL2 DR L T vy PR TR EZEA L7 ey FicBW T T r 77
LEFAT LB v 77 AFATRE] (BALiXns) 2RO L. s, oA 7T 4
WHERIZRBNWTT — AP — R EEET DML/,

1w $2, 20($1) (R2 < Memory[R1+20])

and $12, $2, $5 (R12< R2 /A R5)

or $13, $6, $2 (R13< R6 \V R2)

add $14, $2, $2 (R14<R2 +R2)

sw $15, 100($13)  (R15— Memory[R13+100])

(4) ERR @) 07 urI AIF 4507 n—KEREREET S, CohFREDRFICY
DLIAL (T—4) [ZELTERIEL TWDNE T XTHIZEE L.
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(5) EFL(4) o7 m—K(FRRD O B, Mn/ A T T A VB TET LT BRICERRIC T — 4
NYP—RELELSEDHLDOERE.

6) LR (5) OF = NP —FRZLUTFTOHFRIZE > THALTEHED LR 3) o7 a7 T A
DFATHRFE (BAZIT ns) 23Rk K.
i XA T T A R—)LDI
i T—F TV —F 4 T+ XA T T A N—)L
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a

Answer the following questions ( [Q1] ~ [Q3] ).

[Q1] Let H(a,b,c,d) be a logic function whose truth table is shown below. Consider that H
is composed of other subfunctions G(a,b) and F(e, ¢, d) as shown in the following figure.
Show the truth tables of F' and G.

Truth table of H(a,b,c,d

~—

abcd‘HHabcd‘H‘
0O 00 0OJlOY|1 0 O0WOfO
0O 00 1,01 0 O0 1O
0O 01 001 O 1 0fO
0O 01 1711 0 1 1|1
01 0 0lO0OY|1 1 0 0O
0O 1 0 1701 1 0 1]1
0O 1 1 0j]0¢Yf1 1 1 01
0 1 1 1141 1 1 11
F

e|

G

abcd

The structure of function H
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[Q2] Let us consider that we implement the following four types of instructions for a processor.

Assume for each instruction type that each step of the instruction execution requires the

time described in the following table.

Instruction Steps
Types Instruction | Register ALU Data memory | Register
fetch read operation access write
Load Y ps X ps 400ps Y ps X ps
Store Y ps X ps 400ps Y ps
ALU Y ps X ps 600ps X ps
Branch Y ps X ps 700ps

(1)

If the single-cycle datapath implementation, where each instruction is executed in a
single clock cycle, is used for implementing the processor above, the clock-cycle time
is 3.0ns. On the other hand, if the pipelined datapath implementation, where each
step of the instruction execution corresponds to a pipeline stage and each stage is
performed in a single clock cycle and in a pipelining fashion, is used for implementing
the processor, the clock-cycle time is 0.8ns. Compute X and Y, assuming that the

memory access time is longer than the register access time.

For each of the single-cycle datapath and pipelined datapath implementations, com-
pute the execution time (unit: ns) and the number of clock cycles required for each
instruction type.

For each of the two processor implementations above, compute the program execu-
tion time (unit: ns) for the following program. Ignore any data hazards which could

occur in the pipelined datapath.

1w $2, 20($1) (R2 < Memory[R1+20])
and $12, $2, $5 (R12<—R2 A R5)
or $13, $6, $2 (R13<R6 \V R2)
add $14, $2, $2 (R14<R2 +R2)
sw $15, 100($13)  (R15 — Memory[R13+100])
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(4)

(5)
(6)

There are four data dependences in the program above. Identify all these data
dependences by describing which instruction depends on which instruction through

which register.
Show which data dependences actually cause data hazards in the pipelined datapath.

Compute the actual program execution time (unit: ns) when all the data hazards

above are resolved by means of;
i. pipeline stall only.

ii. data forwarding and pipeline stall.

[Q3] Answer the following questions relating to computer memory systems.

(1)

Consider a two-way set-associative cache memory implemented in a microprocessor
chip. Assume that the word size is 4 bytes, the cache size is 16 bytes, the block
size is 4 bytes, and the address width is 4 bits. Block replacement policy is LRU
(Least Recently Used) algorithm. Suppose the cache is initially empty, and we have
the following sequence of memory references given as word addresses (represented

in the binary numeral system). Find the cache miss rate.

1101 = 1010 = 0000 = 1101 = 0110 = 0000 = 1010 = 0110 = 1010 = 1101

Explain how the temporal locality and the spatial locality of memory references are

exploited in cache designs, respectively.



	表紙infait
	H27math
	H27専門


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Algerian
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /FangSong
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HGGothicE
    /HGGothicM
    /HGGyoshotai
    /HGKyokashotai
    /HGMaruGothicMPRO
    /HGMinchoB
    /HGMinchoE
    /HGPGothicE
    /HGPGothicM
    /HGPGyoshotai
    /HGPKyokashotai
    /HGPMinchoB
    /HGPMinchoE
    /HGPSoeiKakugothicUB
    /HGPSoeiKakupoptai
    /HGPSoeiPresenceEB
    /HGSeikaishotaiPRO
    /HGSGothicE
    /HGSGothicM
    /HGSGyoshotai
    /HGSKyokashotai
    /HGSMinchoB
    /HGSMinchoE
    /HGSoeiKakugothicUB
    /HGSoeiKakupoptai
    /HGSoeiPresenceEB
    /HGSSoeiKakugothicUB
    /HGSSoeiKakupoptai
    /HGSSoeiPresenceEB
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /Narkisim
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /NSimSun
    /Nyala-Regular
    /OCRAExtended
    /OCRB
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /SakkalMajalla
    /SakkalMajallaBold
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUI-Semilight
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


