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Important Notices

. REBRBAO SN B H F T, T ORFEMF-Z2BIVTIZZAe B0,

Do not open this question booklet until the instruction to start the exam is given.

A T E IR TER Y,

Do not leave the room until the end of the exam.

AMENREZFAORAE, AAGEL BAGELISLO 1 SREFOFEE TIHIRY A L TXuy,
A RFEOBIITERD RV,

International student applicants are allowed to use one dictionary between Japanese and one other language.
Use of electronic dictionaries is not permitted.

. AAGE R 3SSE OS5 2 L

Answer in either Japanese or English.

. R, AR AR 3 A, BRI SEEAT STV D 2 L ZfEdd 5 Z &,

Confirm that you have received a question booklet, three answer sheets, and three draft sheets.

. VIR - B, TR - WGt T I I DO 3RREDG %,
INHDOTNTIIOWTRET D 2 &, MET DR B R SV IRA 5 2 &

The exam questions cover three subjects: Calculus & Linear Algebra, Probability & Statistics, and Programming.
Answer all of these subjects.

Also, use the answer sheet that has the name of the corresponding subject written on it.

. TR COMEFROPTE DM & 55 VT Re AT D 2 Ly
A PRI O Z B DA Z e AN LTI B 720,

Be sure to fill in your examinee number in the designated field in each answer sheet.
Do not write your name on the answer sheets.

- ERERRRICE & SRWEEIE, BEAEA L T LUy,

2L, BEAREH LI2aE. £0E, ERMEEA TS5 2 L.

If you cannot write all your answers on the answer sheet, you may use the back side.

However, if you use the back side, clearly indicate this on the bottom right of the front side of the answer sheet.

- PR IR AR TR 3 s bRt 5 2 &,

Submit all three answer sheets after the exam ends.

10. [N Soha IR SRR TIRICRIDIRD Z &y

Take the question booklet and draft sheets with you after the exam.
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Translation of technical terms

Wit differential equation — i general solution 2 XJE quadratic form
XTSI symmetric matrix FAESR(E eigenvalue HANZ[EA X2 BV unit eigenvector
LRI transpose (G2 stationary point fii value
HiR local maximum LN local minimum AR coordinates
BEMET complex integration #F T complex plane (S segment

JE B AT imaginary unit
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Translation of technical terms

BER 38 irreducible fraction fE/E A random
=& probability MR ZH: random variable

TR EERIH: probability density function — HAf§H: expected value

43HX: variance AL 72 B  independent samples
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MAT D ANAT D
X, 7T~42 17H OB proc ZFEUH L CTEANCH L CTUBEZITS. a5 AHOZER A X 2 Kothiy 24>
U Lxh
ERTH5. 707 2HDOE T ZEEN X —T 1 KorlEy = Eic e 2FEMOEKTH 5. 35 17H D RHE:
Vxro5LwAlwD

U&Lﬁ@@f%ﬁéht%ﬁ%iﬁﬁéﬁm%ﬁéﬂ%ﬁﬁ@ﬁ?@i5fﬁot.HT®%h(%1~®L:
BZK. L, A TONBEEZ DB ROEER NS> TEZXS L.

A=

[1, 0, 2, 0]

[2, 5, 1, 0]

[0, 0, 0, 9]

[2, 0, 4, 0]

(6, 1, 8, 3]

T={0: [0, -1, 0], 1: [1, -1, 1], 2: [2, -1, 2]}

1. 46~49 fITHIZUTOME R 7 un 7o a0 LTEELZDIDTH S (— 3ELP SEANDHEDORA %R
). B[ T F RIS TCEE 23— FE FiLDBREOF2 58S, Z0HEE2ZLZNEZ X.
- T[ul [0] if T[ul[O0] —T[v][0] <O
T[v] [0] otherwise

- T[ul [0] 4if T[ul[0] —T[vI[0] >0
pv T[v][0] otherwise

e N
(1) Tlul[0] <TLvl[0] (2) T[ul[0l<O (3) Tlvl[0l1>0 (4) pu
(5) pv (6) pu, pv (7) Tlul [0] (8) TLv][0]
(9) Tul [0], TLvl[0] (10) TLv1[01, T[ul[O]

1 2. 35 7 H ORI L2s 2 FER I RAT S 7By, FHEHUNICRRS NS A & T ONEREZ X.

51 3. 42 17 OBIEIF UM UsEAT S L7208, YRR hs A ¥ T ONERER XK.

B 4. 37 FTENCIEE X NT 5 & I O False # True ICABELTT 075 ARETF 5. 42 1THOBEITH,
UDSEAT SRS, R R A h 5 A ONAREZ .

5. M4 DEFICHZ, 24~291THZaAXY b7V bLTFR T T L%2HETT 5. 42THOBEKESH LD
EIFENTH, EMELICETRING A L T ONERER L.

Translation of technical terms
B integer  FCY array BAEL  function  FFFEM  dictionary type
Z%  variable 1EUEHY)  standard output Z&ff  condition



© 00 N O Ot = W N -

R R R W W W W W W W W W W NN DN DN DN D DNDDNDNDN R
W N = O O© 0 1 O T i W N HFH O O© W 3 O U i W N H O O 0 1 O O x WMo += O

WA= B/ N

def display(A, T):
print ("A=")
for j in range(len(A)):
print (A[j1)
print ("T={}".format (T))

def proc(A, T):

m=1
J = len(A)
I = len(A[0])

for j in range(J):

for i in range(I):

al = A[j][i-1] if 1 > 0 else O
a2 = A[j-11[i-1] if j > 0 and i > 0 else O
a3 = A[j-1][i] if j > 0 else O
a4 = A[j-1]1[i+1] if j > 0 and i < I - 1 else O
if A[j1[i] '= O:
if a3 != 0:
A[j1[i] = a3
elif al != 0:
A[jI[i] = a1
if a4 '= 0:

update(T, al, a4)
elif a2 != 0:
A[j1[1] = a2
if a4 != 0:
update(T, a2, a4)
elif a4 != O:
A[j1[i]
else:
A[j1[4]
Tlm] = [m, -1, m]

m=m+ 1

a4

m

display(A, T)

if False:
for j in range(J):
for i in range(I):

A[j1[0i] = T[A[j][i]][o]

display(A, T)
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def update(T, u, v):
I= T[v][0]:

if T[u] [0]
if

else:

II

T[T[pul [2]]1[1] = pv
T[pul [2] = T[pv][2]
while pv != -1:

EI II

T[pv] [0] = T[pul [0]
pv = Tlpv][1]

A= [[3, 0, 1, 0],
[2, 5, 1, 0],
(o, o, o0, 9],
[2, 0, 4, 0],
(6, 1, 8, 311
T = {0: [0, -1, 0]}

proc(4, T)
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