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Let ¢ and ¢ be real numbers. Let 7= |0 1 0}, A={~-2 0 0 Jandb=|1].
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Moreover, assume that 1 is an eigenvalue of A.

(1) Find the value of a.
(2) Find all the eigenvalues and eigenvectors of A.

(3) Express b as a linear combination of eigenvectors of A by using c.
Iy
(4) Find the value of ¢ so that the system of equations (I — A)z = b for ¢ = (
3

z2> has a solution.
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. Let a be a positive real number, and consider the integral I(a) = /
: : :
(1) Find I{a). (2) Find the limit a]i)]%q I(a). .
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. Consider the function f(z,y) == e~ *dt. Let g(z,y) = %(m, y) — a(x, y)+ E-I—'Z(m, y). Find the value of y
-~ Jo _
satisfying g(1,y)=0.
a2
1. Evaluate the doible integral / / log ;—3 dzdy, where D= {(z,y)|1 Sz £3,1=< y £ 3}, and logz denotes the
JJIp

natural logarithm of z.
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For the circuit shown in the figure, the followings are assumed:
e  Adot( ) ) means the complex number expression.
eV isasinusoidal ac voltage source voltage with effective value V' and angular frequency w.
» R isaresistance, L isan inductance. | '
For this circuit, find the current [ that flows through the resistance R.
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(1) Consider a problem of ‘generatirig heat using two types
of fuels A and B. Here, 1[L] of fuel A and 1[L] of fuel B
can produce 20[kJ] and 30[kJ] of heat, respectively. The
weights per 1{L] of fuels A and B are 5[kg] and 10[kg],
respectively. Formulate a linear programming problem
to calculate the optimal x4 [L] and xg[L] to maximize the

“heat pfoduced, yvh_ere x4 and xg are the volumes of fuels
A and B used. Assume that fuels A and B can be used
up to the total weight of 200 [kg] and the total volume
of 25 [L].

(2) Solve the following linear programming problem by us-
ing the simplex method.

minimize z = 5|x;|+3|x2|+ |x]
subject to 2x; +4xz+ x3 =35
X1 —3x+2x3=2

subjectto’ — 4x! +3x0+x3=2

=5
— =2







2023 4 HAZF (Apr]l 2023 Admission)
[RERFRFGOE R TRBEAFERHE LR AR (k) EPRIE A BRRE
Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University

Entrance Examimation Booklet (General Selection)
(2023 £ 1 H 26 HZEME / January 26, 2023)

= p B ATL
B AT LI il
HEFE | GMRAD Tuygn | e mgEs |
Subject Electrical, Systems, and Program 19=M JA=yay | Examinee’s Number
. . . —/
Control Engineering II St Tato)

B

AR DT R TOREIZARE L/2E VY,






