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Cautions ;IEZEE

1. Write your candidate number and your name on the answer sheet.
EAERMICZRE T L KA ZRRATHZ &,

2. There are 20 questions in total. For each question, choose an answer and write its symbol (A)-(E) in
the box on your answer sheet.
FIREIZ A C20fdH 0 £4, FRMBEIZX LT, ZOREDE 2 Z— 208, £ Dis W)
~ (B) Z & OO Iz ENTL 72 &0,

3. Only the answer sheet is collected. The question booklet is not collected, so write your answers on
the answer sheet.
FRE RO AEN L £, BEMFIXE L 2nwo T, MEITERR~FIAT L Z &,



Q1. What is the coefficient of 2%y in the polynomial (zy? + 222y)3?
ZIER (2vy? + 22%)2 BT % 24y DFREUIM D,
(A)O (B)3 (C)6 (D)12 (E) None of these

Q2. How many positive integers less than or equal to 48 contain exactly three 1s in their binary

representation?
WBLUTDIEEHD S, 2EHTRLLLZICH 153D 1 BEBENDZ b DRIEOD 5D
(A)15 (B)16 (C)18 (D)20 (E) None of these

Q3. A fair six-sided die is rolled three times. Find the probability that the result of the second roll is
greater than the result of the first roll, and the result of the third roll is greater than the result of the

second roll.

NIEZ6HY A anz 3z, IEHOHOKED, 2HHOHOEAKRE L, 220, 2HHOHOE &
D, 3EHOHDBMRKRE L 2 5MEREZRD X,

(A)i (B)é (C)% (1))534 (E) None of these

1 -1 1
Q4. Select the rank of the matrix A = |—-1 1 —1| from the options below.
0O 0 0
1 -1 1
A= |-1 1 —1| DY 7%2UTH5ENR,
0O 0 0

(A)O B)1 (C)2 (D)3 (E) None of these

1 0 0
Q5. Select the eigenvalue of the symmetric matrix A= [0 1 0] from the options below.
0 01
1 00
TR oH T, MFMTA A= [0 1 0| OEAMEE L TEAERD DEIEN,
0 0 1

(A)O B)1 (C)2 (D)3 (E) None of these



Q6. What is the value of —256=2 "7
—25672"" DEIFRD ¥,
A) less than —2

B) greater than or equal to —2 and less than 0

D) greater than or equal to 2

E) None of these

(A)
(B)
(C) greater than or equal to 0 and less than 2
(D)
(E)
Q7. Let x = 21982128 | 210822048 What is the sum of the digits of x?
@ = 21082128 4 logx 2048 ¥ 52 | 3 DEMNTDEFDOFNIRD L,
A) less than 4
B) greater than or equal to 4 and less than 8

(A)
(B)
(C) greater than or equal to 8 and less than 16
(D) greater than or equal to 16

(E)

E) None of these

Q8. For a positive integer n, let d(n) be the sum of all positive divisors of n. For example, d(6) =
142+ 3+ 6 =12. Calculate d(243).

EER n LT, d(n) 2 n DIEOKBOME T2, FIZIE, d6) =1+24+3+6=12TH2, d(243)
R X,

(A)364 (B)366 (C)728 (D)729 (E) None of these

Q9. Let S={z |z is an integer and —10 < x < 10}. Define a binary relation R on S as follows.
« Ry if and only if =y =x—y.

R is an equivalence relation. Find the number of equivalence classes of this relation.

S={z |z 3BEH»D -10<2 <10} 55, S LOZIHBEFR R ZRD LS CEET %,
Ry THEDDORBEADNEME 2* -y =0 —y.

RIZFEREGRTH 5, O _IHBRD FMEFHDERZ KD X,
(A)5 (B)10 (C)15 (D)20 (E) None of these



Q10. Let A=1{1,2,3,4} and B = {x,y}. How many surjections are there from A to B?
A=1{1,2,3,4}, B={x,y} £ 5%, AD5 BAOLFIIMED b 5 0
(A)10 (B)12 (C)14 (D) 16 (E) None of these

Q11. Let B be {0,1} and B(n) be the set of functions from B™ to B where n > 1. Select the cardinality
of B(n).

£A5B%{0,1} £ L. B(n)Z B"»b BANOBEOESEL TS (n>1), B(n) DIEEZERE X,
(A)2n  (B)n? (C)2» (D)22") (E) None of these

Q12. Select a formula equivalent to A <+ B that is defined by (A — B) A (B — A).
A+ B rfEZmHEAZERE L, 22T A« B%2 (A— B)A(B— A) LERT 5,
(A) 2((A—= B) > (B — A))
(B) (AVv B)A(~AV-B)

(C) (AANB) = (AV B)

D) ((A—-B)—A) = A

(E)

E) None of these

Q13. Select the Taylor expansion of f(z) =sinz at z = g

f(@) =sinz @z = T 12BY 574 7 —BHEROHR LR,

Weo-+Fm -5+
B (-5) 55 g5 569
N

(E) None of these



Q14. Select at where f(x,y) = 2% — 62y + 3xy? attains its local maximum.
B f (2, y) = 23 — 62y + 3wy PRKIAZEN S mEZRDH D 5IEN,
(A) (-2,1) (B)(-1,1) (C)(0,1) (D) (1,1) (E) None of these

Q15. What is the output of the following C program?

KD C Fazs s Emn,

#include <stdio.h>

int func(int x) {
static int v = O;
vV =V + X;
return v;

}

int main() {
int i, s;

for (i = 0; i < 10; i++) {
s = func(i);

}
printf ("%d\n", s);
return O;

(A)9 (B)10 (C)45 (D)55 (E) None of these

Q16. Answer the logic function that is not equivalent to the other functions. Note that “ + ” denotes

conjunction, “4” denotes disjunction, and “ 7 denotes negation.

KRS REEBOF TEMTHEVDDEER K, KB, WMlE « - 7. WEENE 4, SEE « 7
TRIZLLT5,

(A)f=(A-B)+(A-B) (B)f=(A+B)-(A+B) (C)f=(A-B)-(A+B)

(D) f=(A-B)-(A+ B) (E) All these functions are equivalent.



Q17. The codewords of a binary code for characters A, B, C and D are shown in the following table. If
we decode a bit string with a length of 11 bits, what is the minimum value of the length of the character

string?

XFA B, CDD2IHEOHELBLLLFORIIRT, 11y hOREXZ3dOEy MIRES L1z %,
XFHN DR X DEIMEIZ WL DD

XF (Character) =38 (Codeword)
A 0
B 10
C 110
D 111

(A4 (B)5 (C)6 (D)7 (E) None of these

Q18. When the random variable X follows normal distribution with mean 3 and variance 2, find
E[(X —-3)?].

X DY 3, EL2 DIERDEICHES £ &, E[(X —3)%] Ko &,
(A)1 (B)v2 (C)2 (D)4 (E) None of these

Q19. Let f(z1,72) = 222 4+ 523. What is the determinant of the Hessian matrix H of f at (z1,22)" =
(0,0) T, where Hessian matrix in this case is defined as follows?

flz1,m2) =223 + 523 £ 5%, f D (v1,22)" = (0,0)T 1B 2 €175 H 7R IF VL B, 7272
L. ZOHEDNY BITHIZI P TEZ 6%,

o2f o

_ Tﬁ 3131 8:62
S I
Ox901, 0z3

(A)28 (B)29 (C)40 (D) 116 (E) None of these



Q20. When two random variables X and Y are mutually independent, and X follows the normal

distribution N(ux,0%) and Y follows the normal distribution N(uy, 0% ), what distribution does X —Y
follow?

“ODMERIRL X b Y BHTHRIT, X BIEBSTE N(ux, 0%) CHE. Y BERS N(uy, 02) ift
S5LE. X —YIBED XS BATHES D

(A) N(ux — py, ok — o3 ))
(B) N(ux — py, 0% +0%)
(C) N(px — pry, (ox —oy)?)
(D) N(ux — py, (ox +oy)?)
(E) None of these



