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1 土木組(4-1)
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4 土木組(4-4)
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2 土木組(4-2)
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1.  ( 10%) 
(a). )2cos(4 xxyy =+  ; dxdyy /= 

(b). xxyyxyx sin22 32 =+ -  

(c). xxyxyxyx cos)4/1( 2/322 =-+ +   (Hint: Set 2/1-= uxy ) 

2. 0=+ +  byyay dxdyy /= mxey =

02 =++ bamm 1mm= 2m
xmxm

h ececy 21
21 += 1c 2c

(a) mxey =

(b) 21 mm =
1

),(
2

mmm
mxyy

= 
 =      

(10%) 

3. zdxdyxydzdxxdydzxI
S

223 ++= bzbayxS   -=+ ,: 222 a, b I

 (10%) 

4. AZZ = Ttytx )](),([=Z Tdtdydtdx ]/,/[= Z

-
=

73
31

A

(a) A (eigenvalue)    (10%) 

(b) (general solution)         (15%) 

5. (separation of variable)  (20%) 

t
u

x
u

 
 =

 
 

2

2

 ;  ),( txuu = , 0,0  << tLx  ;  c

: 0),0( =tu , 0),( =tLu

: )()0,( xLxxu -=   
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1. Solve the logistic differential equation 1dy yky
dt L

, where k and L are positive constants. 

(20)

2. Solve the boundary value problem 
2

2v
u uc
t z

 ( 0 2z H , 0t ) with the following 

boundary conditions: 

,0,0

0, 0 and 2 , 0 if 0

u z u

u t u H t t

   where ,vc H  and are positive constants. (30) 
3. (a) Show how to find a particular solution by variation of param

0u
eters (15). 

nd

1) 

2) 

(b) Use (a) to find the complete solution to the ODE, y" ? 2y' + 2y = 2excosx (15).

. Consider a system of two tanks as shown below. Find the salt content for each tank if the system 

(20)

Consider a 2  Order linear non-homogeneous ODE in (1) 

y" + p(x)y' + q(x)y = r(x)       (

One may find two basis functions to form the general solution for the ODE.   

yh=c1y1+c2y2 (c1, c2=const)       (

And obtain the particular solution yp of (1) in the form 

   (3) 

 where W = y1y'2 –y2y'1 . 

4
can be modeled as  

3)0(',2)0(,2)0(',1)0(,3",44" 221121221 yyyyyyyeyy t
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9
光電組(4-2)
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26
半導體-元件(6-5)
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8

794



10
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11
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6
光電(3-1)
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7
光電(3-2)
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1. (10%) Solve 
)2sin(2

)2cos(
yx

xy
dx
dy +=

2. (10%) Solve the given initial-value problem 

054 =+ + yyy , 1)0( =y , 1)0( =y

3. (10%) Solve the problem with given initial value. 
2x y 3xy 3y 0   - + = , 3)1( =y , 5)1( =y

4. (10%) Solve the given system of differential equations 

tdx x y e
dt

= - +

    dy 2x y
dt

= -

x(0)=  2, y(0)=  -2

5. (10%) 0(t t )d - is a Dirac delta function, Use Laplace 

transform of the differential function to solve  

y 2y 4 2 (t 1)   + = + d - , y(0)=0, y (0) 2 =
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 50%,
1. Let 22: PPL   be the linear transformation defined by 

.'")( 2 yyyxyL +-=
  Compute the matrix M that represents the linear transformation L using the ordered basis 

})1(),1(,1{ 2--= xxB  for the domain and })2(),2(,1{' 2--= xxB  for the target space. 

2. Find an orthogonal basis for the solution set to 
.032 =-++ wzyx

3. Find a formula for kA , where 

.
124
010
013

=A

4. Let W be the subspace of 4R spanned by tA ]1121[1 = and tA ]0101[2 = . Compute 

the projection of B onto W )(Pr BojW  for tB ]4321[=  . 

5. Find the distance of the point tX ]714[= of 3R  from the subspace W consisting of all 
vectors of the form tbba ][ . 
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1.(10%) , find A-1

013
223

333

2.(20%) , find the eigenvalues and the corresponded eigenvectors. 
130
121
011

3. (20%) , solve X 
010
122

001
'

4. (10%) solve 
xy

xy
dx
dy

2
32 2

5. (10%) )2cos( , solve )(xy5'2'' xeyyy x

6. (10%) xy , solve )(xyxyyx ln'''2

7. (20%) 11,)( xxxxf , expand f in a Fourier series. 
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1. Determine the differential equations (a)~(e) are linear or nonlinear  (10%) 

(a) 0cos)( 2 x
dx
dy

(b) xe
dx
dyx

dx
yd )(cos2

2

(c) 0sin y
dx
dy

(d) 02x
dx
dyy

(e) yx
dx
dy 2

Solve y(x) for the given initial value problems from (2) to (4)     

2. 2(0)y4,y(0),842

2

xy
dx

yd         (10%) 

3. ,044 2 yyxyx 1)1(,6)1( yy         (10%) 

4.
1
1

x
y

dx
dy ,  y(2)=0           (10%) 

5.  Find the Fourier series of on the given interval     (10%) )(tf

x0,1
0,0

)(
x

tf
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1. Find inverse matrix , given      (10%) 1A
311
121
140

A

2. , use Cayley-Hamilton to find  (10%) 
311
121
140

A 2345 645 AAAA

3 1 , 2 and 3  are the eigenvalues of the matrix A      (10%) 

311
121
140

A , ?321

4. Solve X, given        (10%) te
10

3
63
14

5.  (a) Diagonalize , such that ,      (10%) 
12
21

A ACCB 1

where  is orthonormal basis. C

(b) Calculate 
10

12
21

803



1. There exists a linear transformation 32  such that : RRT 25331135 ,,T

25711 ,,T

2

,  and 

2613, . Find 12,T ?  (10%) 

2. Given  and T,,,Y 021 . Let T,,,X 1422  be the angle between X  and Y ,

a. find the square value of tan ?    (10%) 
b. find the vector projection of X  onto Y ?  (5%) 
c. find the vector projection of Y  onto X ?  (5%) 

3. Given .
12

12
A

a. find Ae ?  (10%) 
b. find Asin ?  (10%) 
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1. A simple binary communication channel, regarded as one stage, carries messages by using only 
two signals, namely, 0 and 1. We assume that, for a given binary channel, 45% of the time a 1 is 
transmitted. The probability that a transmitted 0 is correctly received is 0.88, and the probability 
that a transmitted 1 is correctly received is 0.95. What is the probability that a 1 is received at 
the output? (10%) 

2. By cascading two identical stages altogether in the previous question, given a 1 is received at 
the output of the second stage, what is the probability that 1 was transmitted? (10%) 

3. The Q-function is defined by 
x

dtexQ
t
2
2

2
1 . Due to the difficulty in computing the 

Q-function, one good approximation can be represented by 

.x,e
xx

xQ
x

0
221

1
2

2

2
 Suppose that the scores of an exam with twenty 

thousand attendants have normal distribution with the variance of 9, and half of the attendants 
have scores more than 75 points. With the information and the approximation of Q-function,
how many attendants will have scores between 72 and 81 points? (10%) 

4. One cumulative distribution function is represented by 
.2for exp3.01

;20for ,exp1
;0for ,0

2

2

x
x

x
xF

x

x
X

Find the probability 4x . (10%) 1P

5. It is observed that customers arrive at a store at an average rate of 36 persons per hour. Let T
be the waiting time for the customer, what is the probability for the customer to wait for more 
than two minutes ? (10%) 
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