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Notices

(1) There are 5 question sheets-and 4 answer sheets including a front sheet.

(2) Fill in your examinee’s number in the specified positions in this cover and each question and answer sheet.

(3) This examination booklet consists of only question sheets. Use other separate sheets for answers.

(4) If the space is exhausted, use the reverse side of the sheet and write down “to be continued” on the last line of the
sheet.

(5) Select 3 specialized subjects among the following 4 specialized subjects: A-1, A-2, A-3, and A-4, and answer these
questions. Solve the questions that you selected, but never fail to fill in the specialized subject and question number
in each answer sheet. Moreover, mark specialized subjects that you have selected with circles in the Mark column
in the Table given below.

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

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

A% 5
Question Number
B’IR

Selection




2025 &£ 4 H A% (April 2025 Admission)
[RERFRERAEE TR AT SRR (—R8Kk) SR B AFERBRMNE
Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University

Entrance Examination Booklet (General Selection)

(20254 1 A 23 A3EHE / January 23, 2025)

_ , BRYAT Al
TZ%VXTA%'J@ (Efc?ical Systefiﬁ]and TS
A B (EMEED FasFn I
. . ) Control Engineering) Examinee’s | M
Subject (Electrical, Systems, and Program ..
' Control Engineering ) A=A ) N=Yay Number
ontrof Engineering (Smart Innovation)
A—1
#50 A = G ! g) EHLB, A L dy O >do>0) B AAT OEAME TS, ST, AT i A OREIRRT,

(1) 750 AAT & 2 OBEETE M, do BRO K.
(2) AAT DESULENBEH <2 AR TRTRD &,

(@) (2) RO, BEME M & h CHETEEERS bLE, ZAThp Lp, £TB, BBk, "I g Lg%

VNG = ATpy, Vg = ATp, BERTEIKES, A=PAQT Li%2x2fTAIA RO X, ZIT, P=(p, py),
R=(q1q) £T5.

Consider the matrix A = G ; g) . Let A and A (A > A2 > 0) be the eigenvalues of the matrix AAT. Here, AT

represents the transposed matrix of A.

(1) Find the matrix AAT and its eigenvalues Aj, Ao
(2) Find all the normalized eigenvectors of AAT.

(3) Let p; and p, be the eigenvectors, which are determined in (2), corresponding to eigenvalues Ay and Ag, respectively.

Moreover, let q; and g, be vectors such that /X1 ¢, = A™p, VA2 ¢, = ATp,. Find a 2 x 2 matrix A such that
A = PAQ". Here, P = (p; p;) and Q = (¢: @2)-
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Figure 1 shows an electric circuit which consists of two resistances R1, Ry, a capacitance C,
and an inductance L. Here, R; > 0, R, > 0, C > 0, L > 0, and angular frequency is w. For this
circuit, answer the following questions.

(1) Find the admittance of the circuit viewed from the terminals a-a’.

(2) When angular frequency w is changeable, show the condition(s) so that the admittance
obtained in (1) consists only of conductance at any angular frequency . (Express R; and
Ry in terms of Cand L.)
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(1) Consider a production plan for Products Py and P, using
only three Materials M/, M>, and M3. One unit of Mate-
rial Mj, four units of Material M3, and one unit of Ma-
terial M3 are required to produce one unit of Product Py.
Two units of Material M, two units of Material M, and
three units of Material M3 are required to produce one
unit of Product P,. The available amounts of Materials
M, M>, and M3 are 100, 50, and 20 units, respectively.
The profit per unit of Products P and P is 30 and 20
dollars, respectively. Assume that all produced products

are sold as much as produced.

Let x; and x, be production volumes of Products Py and
Py, respectively. Formulate a linear programming prob-
lem (i) for maximizing the (otal profits from Products Py
and Ps.

2

~

Solve the linear programming problem (i) using the sim-
plex method, and find an optimal solution (xT,x;)T and
the maximum objective function value. Here, the sym-
bol T denotes transposition.

(3) Show the dual problem of the linear programming prob-
lem (i). Find the minimum value of the objective func-

tion of the dual problem. -

4

=

Show the Karush-Kuhn-Tucker (KKT) condition for the
linear programming problem (i). Find a Lagrange multi-
plier vector satisfying the KXT condition for the optimal

solution (x},x3) .
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Notices
(1) There are 2 question sheets and 2 answer sheets including a front sheet.
(2) Fill in your examinee’s number in the specified positions in this cover and each question and answer sheet.
(3) This examination booklet consists of only question sheets. Use other separate sheets for answers.
(4) If the space is exhausted, use the reverse side of the sheet and write down “to be continued” on the last line of the
sheet.
(5) Answer question B.
(6) Return these question sheets together with the answer sheets.
(7) Raise your hand if you have any questions.
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1.

2.

Choose one topic you are interested in relating to AI (Artificial Intelligence) technology, and answer the
following questions.

(a) Describe the topic and its outline. (About 50 words)

(b) Describe both the positive and negative effects on our daily lives. (About 100 words)

The admission policy states that the Division of Advanced Science and Engineering seeks students who

possess a zeal for establishing the "science for sustainable development” from a multifaceted perspective

and for solving regional and international issues. Answer the following questions about your research that

you would like to conduct in graduate school with a mind to the above admission policy.

(a) Write the title of your research.

(b) Describe the background and objective of your research. The relationship with the above admission
policy should be included. (About 150 words)

(c) Describe the research methodologies with one figure, considering the expected difficulties when
conducting your research. (About 150 words)

Note: Avoid the duplicated descriptions between questions 1 and 2 above.



