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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 all question and answer sheets.

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

(4) Select and answer questions according to the following specifications.
Select three questions among the following four questions: A-1, A-2, A-3, and A-4.
Mark questions that you have selected with circles in the Selection column in the Table given below as well as in the Table
on the answer sheets.

(5) Return the question sheets together with the answer sheets.

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

[l
Question Number
EER

Selection

A—1 A—2 A—3 A—4
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(1) ADEEMEE TTRD X.
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Consider the matrix A =

3 1 -3
-4 -2 6
-1 -1 3

(1) Find all the eigenvalues of A.

(2) Determine whether A is diagonalizable or not, and diagonalize A if possible.

(3) Find the generalized eigenspace W (X\) = {v € C3| (4 — AE)™v = 0 for some positive integer m}

for each eigenvalue A of A. Here, E stands for the unit matrix of order 3, and 0 stands for

the zero vector in the complex vector space C3.
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1
3. flz,y) = rycos —————= & .
f@,y) =y e B

4. EFES //(a:y+y2)da:dy DfEERD &, 7L, D={(z,y9)|y20,1L (z—2°+y* S 4} T 5.
D

Answer the following questions.

3

e —1—92z — 2% —sin®zx

1. Find lim ;
z—0 T

4
3
2. Evaluate the integral /1 {cos4(7rx) + m} de.

of

3. Let f(z,y) = zycos . Find ﬂ(m v), = (z,y) and £9ﬁ(:c Y).
. ) am b ’ 6y ) 6$2 Y

1
VA2 +y?

4. Evaluate the double integral / / (zy +y?) dzdy, where D = {(z,y) |y 2 0, 1 £ (z — 2)* +¢* £ 4}.
D
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For the circuit shown in the figure, the followings are assumed:

Adot( ' ) means the complex number expression.

eV isanac voltage source voltage with amplitude V and angular frequency .

e  The part surrounded by the dashed line corresponds to a load.

e rand R areresistances, C isacapacitance, L is aninductance, and V; is avoltage across L.

For this circuit, answer the following questions.

(1) Depict the Thévenin equivalent circuit of the part of the circuit to the left of terminals a-a’.

(2) Determine R and L that will maximize the real power consumed in the load. (Express the answers in terms of w, 7, C.)
(3) Find the condition when V; and V' are in phase.



2022 4E 4 H A% (April 2022 Admission)
JE B R TR RS R (AR IR B AR
Graduate School of Advanced Science and Engineering (Master’s Course) , Hiroshima University
Entrance Examination Booklet (General Selection)
(022451 H 27 AZHE / January 27, 2022)

o i BRAVAT M
_ R AT Al \ (Flectical, Systemns,and
RERLE EPIRIE ) AT AN ConmEng].nm;g) SRES M
Subject Electrical, Systems, and Program _ o Examinee’s Number
Control Engineering | Av=M ) =yay
(Smart Innovation)
A—4

() B 1,2 OBWMERELHELZEZ . 1 7705000 =%, A1 4cal], B 20 3[cal] TH
3. B 1 ] B DICKER A D mg], KEEB D lmgl, KEHCH 2mg] FENTED, B2
1 1[g] H7= D ICHEE A 2 3[mg], HEE B 2mg), KERCH Img] HFN T2, KERABCE
R 12[mgl, 10img], 9mg] U LBRT 2 4E 2R H 2. o, Brn) -—HeMToLD0R
12 oBIRERRELEVL. CoB/MuBERERMR L. 2L, B2 0ERERZ T xlgl,
xlgl e ¥ 5. *
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. x1—3x+1
maximize —————
X1 +2x+2
subject to X1 —x =
2 +2x = 5
X1,X2 é 0

(i) Consider an optimization problem for intake of Foods 1 and 2. The calories per 1[g] of Food 1 and 2 are 4[cal]
and 3[cal], respectively. 1[g] of Food 1 includes 1[mg] of Nutrient A, 1[mg] of Nutrient B, and 2[mg] of Nutrient
C. 1[g] of Food 2 includes 3[mg] of Nutrient A, 2[mg] of Nutrient B, and 1[mg] of Nutrient C. It is required to
take more than or equal to 12[mg], 10[mg], and 9{mg] of Nutrients A, B, and (}, respectively. Under the above
conditions, we want to decide the optimal intake of Foods 1 and 2 to minimize the total calories. Formulate a linear
programming problem for minimizing the total calories of Foods 1 and 2. Let x;[g] and x>[g] be intake of Foods 1
and 2, respectively.

(i) Solve the minimization problem formulated in (i) using the dual symplex method, and find an optimal solution and
the minimum value of the objective function.

(iii) Find a linear programming problem which is equivalent to the following fractional programming problem using
variable transformation.

. x1—3x+1
maximize —————
X1 +2x2+2
subject to X1 —Xo
2x1 +2x7

X1,X2
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Notices
(1) There are 2 question sheets and 2 answer sheets including a front sheet.
(2) Fillin your examinee’s number in the specified positions in this cover and all question and answer sheets.
(3) This examination booklet consists of only question sheets. Use other sheets for answers.
(4) Answer question B.
(5) Return the question sheets together with the answer sheets.
(6) Raise your hand if you have any questions.
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(1) Hiroshima University intends to establish a new philosophy of peace science “Science for Sustainable

Development.” For the purpose, Hiroshima University thinks it is essential to embrace all the existing

research fields related to the sustainability of human beings, society, culture, food, environment and nature.

Based on this, answer the following questions.

1) Indicate one research topic you would like to research in graduate school.

2) Describe issues of the research topic indicated in 1) and research contents to solve the issues using at least
one figure. (About 150 words) '

3) Describe the expected effects of the research in 2). Also, describe the relationship between the expected

' effects and the sustainability of human beings, society, culture, food, environment and nature. (About 100

words) ’ '

'(2) Research ethics is required for researchers. Answer the following questions on research ethics.

1) Indicate one mappropriate act in research and describe the impacts on society. (About 100 words)
2) To prevent the act indicated in 1) from occurring, describe the behaviors to be taken by researchers
regularly. (About 100 words)




