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[1] Consider the following linear recurrence equation.
Xnyz = SXpyq — 6%, (n = 0,1,2.)

xn+1]

[1-1] When Vpyy = [xn+2 , the relationship among X, , Xp4q »and Xp4, can bowritien as

Uy = AV, using a second-order square matrix A . When 4 = [g ;] , determine a and
b.

[12] A canbetransformedas A = PBP~! using a second-order regular matrix P , its inverse matrix
P, and a diagonal matrix B . Determine P, P~ ,and B .

[1-3] Based on the relationship, v+, = AV, ,express ¥, using 4 and v, .

[1-4] Using the relationship between ¥,, and ¥, obtained in [1-3], express X, using Xy and Xq .
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[2] Answer the following questions related to the Laplace transform. With a complex number S , the Laplace
transform F({s) ofafunction f(t} isexpressed as follows.

F(s) = f Tt etdc  (Rels] > a) 1)
0
The inverse Laplace transform f(t) of F(s) isexpressed as

flt) = i}raf F(s)eStds (¢ > a) (2)

c—ico

where ¢ and @ arerealnumbers, {* = —1 and Re [s] > a isthe region of convergence.

[2-1] Calculate the Laplace transform F(s) of the following function f(t) . Note that the region where
Re [s] > 1 isconsidered.
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f@&) = {S

[2-2] Calculate the convolution integral g(t) of the functions f(t) and f(t) defined in [2-1]. The

convolution integral is expressed as follows.

90 = O f© = [ f@fc-Ddr

[2-3] Calculate the Laplace transform G (s) of'the function g () obtained from [2-2]. Note that the region
where Re [s] > 1 isconsidered.
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[2-4] Calculate the inverse Laplace transform of the function G(s) obtained from {2-3] based on Eq. (2)
using the residue theorem, When there are poles s (k = 1, ..., 1) inside the simple closed curve €
and the function is regular inside the area covered by C and along € except for the poles, the residue
theorem suggests that the loop integral of H(s) along the curve, indicated in the figure below, can be

obtained as follows.

n
35 H(s)ds = 2mi ZRes [H,5,]
¢ Jo=1

Furthermore, a residue Res [H, 5;.] of H(s) can be calculated as follows at the m™ order pole ( m

is a positive integer) at Sy,

dm—l

=1 s gsm T

Res [H, 5] = {(s =)™ H($)}

Here it can be assumed that the integral along the curve C, is 0 when R becomes infinity in the figure
below.
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[3] Answer the following questions.

[3-1] Consider two independent events A and B. Given that P(AN B) = 2/25 and P(AUB) =
13/25 hold, find P(A) and P(B) ,where P(A) < P(B) .

[3-2] Suppose the probability density function of a continuous random variable X is given by the following

equation, where X is a real number and C is a constant. Answer the following questions.

_c@a-x» (-1<x<1)
f) = ox (x<—1, x>1)

1} Find the value of the constant C .

2) Find the probability P (~2 < X <2 |

N

3) Findthe mean E'[X] and the variance V[X] .




