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Question T1

(1) Areal variable y isdetermined by & real variables in many phenomena. Assume
here that y is expressed as a linear combination of real variables x,,---,x, with
real weights wy, wy, -+, w, plusanoise & asexpressed by the equation (T1.1).

YEW,+Wx 4t WX, +E (TL.1)

Suppose x = (1,x;,---,x;) and w= (wo,wl,---,wk)T , then express (T1.1) with.
¥,X,W and &.Note that a super-script of T means a transpose of vector or matrix.

(2) Suppose that ‘each data is given as x j=(1,xj1,--~,xjk) where j=1,---,N. The

f

X
whole of these N vectors is expressed by a matrix X =| : |, and the vector which

XN
consists of y;, cotresponding to th;: X, isexpressedas y= (yl', YN )T. Then the
squared loss L is defined as (y—Xw) (y- Xw). When k=1 and N=2,
express’ w= (wo,wl)T which minimizes L using x,,x,,,y,and y,.

(3) When k& and N are arbitrary positive integers, obtain the differential of L byw,

that is gfv— Note that the differential of inner product of vectorvand a by v is

oaly _ ovia _

given as =a.
ov

(4) Based on the results of question (3), obtain W which minimizes L only using X
and Y. In addition, describe the condition on which W can be obtained.

(5) In order to minimize L with asmall w as possible, a new definition of L is
introduced as (y - Xw)T (v - Xw)+ wlw . Obtain w which minimizes this L .

-
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(1)

URDCTaloIvizETTHLE, (2), (b) DHIBREZLY,

#include <stdio.h>

int f(int *i, int *j) {
*i +=.4 + *j; :
printf("%d, %d\n", *i, *j); // (a)
return *i + *ji

}
void main() {
int x = 2;
x = f(&x, &x);
printf ("%d\n", x); // ()

“

EEMERICHIT B IIT (Just In Time) T84 L— a v 2 idah, EHgic
AL, ZOFAICDWTIBRRE,

|

TWVI 7Ny b T = {a,b} hEHEBFNDS B, FEEDEDTT & DA
5 (TN EIE—B L) EARZEH (regular expression) #5048, TT T,
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FIVT 7Ry b E = {a,b) BEBIIDS B, aabbabZs ¥, FEIAD o BELT
FTRTCEDH—ET S (ENLSL&IE—FH U7V TEHHZERI (regular expression)
Zi¥, 3) LAULEEEZAV K. ' .



‘Question T2

(1) Write down the print out results at (a) and (b) when the following C program |
is executed.

#include <stdio.h>

int f£(int *i, int *j) {
*¥i += 4 + *j;
printf("/d, %d\n", *i, *j); // (a)
return *i + *j;

}
void main() {

int x = 2;

x = £(&x, &x);

printf ("%d\n", x); // (b)
}

(2) Briefly explain “JIT (Just-In-Time) compilation” in programming language pro-
cessing and its benefits.

(3) Write a regular expression that only matches the language over the alphabet & =
{a, b} consisting of all those strings that contain an odd number of alphabets.
Note that (c|B) matches either a or 8, and a* matches zero or more of a.

(4) Write a regular expression that only matches the language over the alphabet
¥ = {a, b} consisting of all those strings that contain an odd number of a’s, such
as aabbab. Use the same notation as in (3).
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Question T3

Select one question from the following Questions 3-A ~ 3-C, and answer the question.
Mark the number of question you selected in the answer sheet.
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Question T3-A

Figure T3-A.1 shows an image where the light coming from a light source is reflected at
the surface of an object and observed by a camera. The reflection model is called the
dichromatic reflection model. The reflected light is composed with diffuse and specular
components. In this figure, ¢ is the angle between the surface normal and the incident
direction, o is the angle between the surface normal and the half vector (dashed line)
of the incident direction and the eye direction, and 6 is the angle between the surface
normal and the eye direction. Answer the following questions about the reflection model.

Specular "‘-IHalf vector
reflection

/ -3 ¥ 4
Light source

Object surface
Diffuse reflection

Coloring matter

Figure T3-A.1

(1) Describe the characteristics of the diffuse and specular reflection components in about
three lines, respectively. Include the descriptions of reflection direction and color in
the answer. '

(2) When the diffuse reflection follows Lambert’s law, find the intensity of the diffuse
reflection Jy. Here, Ky is a diffuse reflectance, / is an intensity of the incident light.

(3) Consider the reflection model in which the specular component I is given by the
equation (T3-A.1). '

K I a’
I = - exp[— 757 J , : (T3-A.1)

where, K; is a specular reflectance. Describe what characteristic of the object surface
O represents.

[Continue to the next page]
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(4) When an image is observed, we want to separate the diffuse component and the
specular component. For example, Figure T3-A.2 is a schematic distribution graph of

pixel colors in RGB space when a magenta sphere is illuminated by a white point light
source.

(a) Describe what phenomena are observed in @ and- @), respectively. Moreover,
describe how to separate the diffuse and specular components.

(b) Describe why not only @ and @, but @ is observed and the distribution
becomes T-shape.

(5) Describe a method to measure the diffuse and specular reflection components
separately by using polarized filter.

s (1~ 7

0 Red

Figure T3-A.2
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Question T3-B

Consider the one-degree-of-freedom system shown by the equation (T3-B.1),
where x and u are displacement and control input, respectively.

X+x=u (T3-B.1)

When this is expressed in the form of the state space equation, the equation
(T3-B.2) is obtained:

X = AX+Bu, | (T3-B.2)

) .
where J&:gf, 5é=-d—Tx, X= x , X=x when ¢ is time.
dr dt x X

Answer the following questions.
(1) Obtain matrix A and B in the equation (T3-B.2).
(2) Explain controllability in about 3 lines.

(3)Determine the controllability of the system shown in the equation
(T3-B.2).

(4) Assume the feedback control shown in the equation (T3-B.3) is applied.
Explain how to obtain the constant feedback gain G = [a b] keeping the
system stable in about 10 lines including equations. |

4 =—GX - (T3-B.3)

(5) Write how to choose the constant feedback gain G =[a ] to increase

the speed of the response of the controller in about 3 lines.

(6) State the practical problem being caused when the speed of the response
of the controller is increased excessively in about 3 lines.
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Question T3-C

Answer the following questions concerning the role of the mass media for disaster
reduction in about 5 lines for each question.

(1) Disastéer management can be classified into the pre- and the post-disaster
countermeasures in the point of time phase. Explain required roles of the mass
media during pre-disaster phase. '

(2) Explain required roles of the mass media immediately after the disaster.

(3) In the past natural disasters, there was a phenomenon that a lot of the mass media
reported the same topics repeatedly. Explain the major possible reason why such

- excessive concentration of the press coverage occurs.

(4) Explain one example of problems in the affected areas by such excessive
. concentration of the press coverage. )

(5) Explain the possible solutions to avoid such excessive concentration of coverage for
effective initial disaster responses.
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