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6. Return these question sheets together with the answer sheets.

7. Raise your hand if you have any questions.
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7 1 (Question 1)

1
() ug = |1|, usg = | 0 [ 1&, FHENEEME I\ KHETIEERZ PLTHS.
1 —1

(2-1) EHE A =—1 KHIETAEHFERS ML U1 KD K.
(2-2) 475 B Rk k.

11 1
1 0 -1

Let f: R® — R2 be a linear mapping defined by z — y = f(z) = Az (z € R?, y e R?).

(1) Let A=

(1-1) Find the dimension and a basis of image Im f.

(1-2) Find the dimension and a basis of kernel Ker f.
(2) Let B be a 3-dimensional real symmetric matrix satisfying (i) and (ii) as follows:

(i) The eigenvalues of B are Ay = —1, A2 = 5, and A3 = 3.

1 1
(i) uz = |1| and ug = | 0 | are eigenvectors corresponding to eigenvalues Ay and A3, respectively.

1 -1
2-1) Find an eigenvector u; corresponding to the eigenvalue A; = —1.
g g

(2-2) Find the matrix B.
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[EEE 2 (Question 2)

BREEDOSR 22 +92 4+ 22 =118/ LT, B flz,y,2) = (z +y)V22 + 1 ORKERUER/MEZ KD L.

Find the maximum and minimum values of the function f(z,y, 2) = (z+y)v22 + 1 on the sphere z?+y2+22 = 1.
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78 3 (Question 3)

X1, Xoy .., X BT RHELEEHTHD, AB—D7 A% A (>0) b OEEOHICHEISDLETS. 22T,
X; (j=1,2,...,n) OEREEBRHIUTOLILEI6N 5.

—Az . )
=0
(1) X; (1=12,...,n) DERIHEL Pr{X; <z} 2K L.
(2) i E[X;] &8 Var[X;] 2RO &,
(3) Y = max{X1,Xo,...,Xn} TEASNLBRAEDOHERIHEHE KD L.
(4) Z=min{X1, Xz, ..., Xn} TERX N EB/MEDHERT WEAEERD L.

(5) 2 ODHEREHOM X; + X411 (7=1,2,....n—1) OBEEFEBHZRD £.

Let X+ Xo... . X.. be independeny random variables. all exponentially distributed with the same parameter

A /(M whara tha neahahilitte dencity functinne nf X (i =1 2 n) are civen hv

Xe™™ for0 <z < oo
(o) = |
0 otherwise.
(1) Find the probability distribution functions of X; (j = 1,2,....n). Pr{X; <=z}.
(2) Find the mean E[X,] and the variance Var[X;].
(3) Determine the probability distribution function for the maximum Y = max{Xy, Xz,..., Xn}.

(4) Determine the probability distribution function for the minimum Z = min{X7, Xa, .., Xp}

(5) Determine the probability density functions of the sum of two random variables X; + X;11
(j=12,...,n—1).
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18 4 (Question 4)

EEXYINLT, 25X xY ={(z,y)lr € X,y e Y} % X,Y DEBL WS, ZTRVES X KHLT,
XxXOBSESR% X LOTIEBBEE W, (a.b) c RO E, aRb ¥ EL. ZTHRWES X Lo IHER

RTCUTO (i)~(iii) 23 b 02 FEEMRE V.

(i) FED z € X IZHL T, zRx.

(i) EED z,y € X TN LT, Ry %563 yRz.

(itl) FEED z,y,2 € X KN LT, zRy »D yRz 25 zR=.

ZOrE, LUTORWIER L.

(1) X={0,1,2},Y = {a,b} &N LT, X xY DEZEEITNTRE.

) X ={0,1,2} £¥3. X LOZHBEFED S35, AEBGETRVIOELEETRVODOEEHRL EBHIILD

.

(3) ZTIRRVES X LOR@MHERBEIV e X WHLT, [zlzr={y € X|zRy} L EHRTS. ZOLE,
ZTEFRVEROES X LOEEORIERR RISNLT, UTO (A), (B) ZiHHE X.

(A) FED z,yc X ML T, zRy 6 [z]lr=[y)r TH 5.
(B) FBDz,ye X XNMLT, (2] # e B5E [zlrNylr =0.

For sets X,Y, the set X x Y = {(z, y)|z € X,y € Y} is called the Cartesian product of X,Y". For a non-empty

. LU o TPV i "NV "ol DUpPIpR | pups [PRES W Seqprpuy “?:f'f" i,v oz d DE I &f’fn»‘, t\ r‘j ﬁ,l-]:i.‘-*_‘i'-i

ohg o gld

FATA
\ 1]

i
Lll.l) P
E

1)

(2) 1,2}
For any z € X, rRx.

(3) For any z,y € X, if x Ry then yRzx.

For any z,y,z € X, zRy and

Answethe following questioffs.

Tg‘r}?v) XF L 01" an%f’i}fia:}}&, b}. show all L::lﬂ!%lgnts in X Y.

X

a non-empty set X is called an equivalence relation if the following

are satisfied.

is neither an equivalence relation nor an empty

then zRz.

(4)
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_ Listing 1: program code
#include <stdio.h>
#include <stdlib.h>

struct Node {
int data;
struct Node* next;

void printList(struct Node* node) {
while (node != NULL) {
printf("%d.",

= O © 0O O W

while (current != NULL) {
printf("current:,");
printList(current);
next = current->next;
current->next = prev;
prev = current;
current = next;
printf("prev:,");

et o A
printf ("rest:,");
printList(rest);
return rest;

nead = (struct Node*)malloc(sizeof (struct Node));
second = (struct Node*)malloc(sizeof (struct Node))
third = (struct Node*)malloc(sizeof(struct Node));

head->data

=] nird—-datd =

PEErr s third->next

printList(head);
head = reverseLlstL(head)
printList (head);
head = reverseLlstR(head)
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00 4 (Question 4)
00000 f:{0,1}* > {0,1} (k>1) 0000000000

flzi,za,...,2k) =0 (z1,29,...,2, 0 1000)
=1 (z1,22,...,2, 0000 0)

(1) f(z1), f(z1,22), f(z1,22,23) 0000000000000

(2) f(f(z1),z2,23) O f(f(z1,22,23), f(f(z1),22,23)) D0 00000000000
(3) 000000000000 g0 fOODDOOOOOOO
(400000000000 fO0000OOOOOOOOOOOOO

Let f:{0,1}* — {0,1} (k > 1) be a Boolean function defined as follows:

flzy,xo,...,x) =0 (z1,x2,...,2 include 1)

=1 (x1,2a,...,xy are all 0)

(1) Show the truth tables of f(z1), f(z1,22), and f(z1, 22, x3), respectively.

(2) Show the truth tables of f(f(z1),z2,23) and f(f(x1,z2,23), f(f(x1), 22, 23)), respectively.
(3) Show the Boolean function g below using only f’s.

(4)

4) Explain that any Boolean function can be represented using only f’s.
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this test by means of the simple linear regression model y; = xX B +¢; (i =1,...,2n), wl
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[958 6 (Question 6)

(1) KWEE) DEEE, £owT, UTOLTOMVICEZ k.
(a) 3BT L2 fb
(b) BETHE = 5 EHEIc OV THEE &
(c) BEBEIMHET 5720 DRMEE 3 DB LB &
2) THEEHDEE, & HEGLEE OBOKOVWTERE, ¥, BENARKES ) EBEOT ALY

R 10 L&KL LEBEDOT LT A5 1 DOBEEEL (P T) XL EIC 150 FRL E#H->T) 3
B |

(1)

2)
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