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1. Find the general solution for the following differential equations. (20 %)
(8) »* —6xy+(3xy —6x%)y'=0. (10 %)
(b) ¥"+9y = xcos(3x). (10 %)

2, There are two solutions that are solved for the equation, y"'+xy =1, in the

power series,

y,{rjml—lr +—1— 5——E— 5

6 180 12960

yo(x)= .ﬁ:——l - X +Lx? — _1 - x'%
12 504 45360
Can you verify the solutions are linearly independent ? (10 %)
3. Find the Laplace transform for the following function (10 %)
St =¢'[1—cosh(21)].

4. Find the inverse Laplace transform for the following function. (10 %)

__se”
FIS}"(39+-4)1

5. Find the steady-state solution y(f) of " +0.02 ¥+ 25y = (1), where

T
f+=if - <t <,

F(t) = i;r and r(t +27) = r(1). (10%)
-HE if O<t<em,

6. True or false. Give a reason or a counterexample.
(a) If the columns of a matrix are lincarly dependent, so are the rows. (3%)
(b) A symmetric matrix times a symmetric matrix is symmetric. (3%)
(¢} The inverse of a symmetric matrix, if exists, is symmetric. (3%)
(d} Let 4,8 be nxn matrices. If 4B=F5,then 4=17 ([ isthe nxn
identity matrix).,  (3%)
| -3 I31 0 ,
7. The complele solution to  4x m[ -‘ 15 X = LUj + ::{J, ceR. Find 4. (10%)

J

8.
(a) Find a basis for the subspace W, of vectors [a,b,c,d]” with a+e+d =0
(6%)
(b) Find a basis for the subspace W, of vectors [a,b,c,d]” with ¢+b5=0 and
c=2d. (6%)
(c) What is the dimension of the intersection W, W,. (6%)

979



g/ mae /o

RV R T © R
Lt R R U A B A A L TR (2)

1. Find the general solution for each of the following differential equations.

(a) & = LT (10%)
(b) (32 —4)* 2% 4 3(3z — 4) % 1+ 36y =0 (15%)
9. Find the inverse Laplace transform of the function F (s} = tan™* {2). (10%)

3. Use the Laplace transformation to solve the following differential equation

' f, 0<t-<1
so+a0={ ¢ J31°0 . w0 =0 (15%)

4. For what value(s) of a does the following system of equations have (i) no solution? (i)
a unique solution? (i4¢) infinitely many solutions?

Ty — 219+ dzy = 1
2r1 4+ axp +6xyg = 6O
—ry+ 3z +(a—3)x = 0.

In cases (ii} and (1), describe the general solution. (15%)

5. When a + b = ¢ + d, show that [1,1]" is an eigenvector and find both eigenvalues of

b
a=lo ] (15%)
6. Let
1 2 1 2
A=|2|[212]=|4 24
1 2 1 2

This matrix is singular with rank one. Find three eigenvalues and three linearly inde-
pendent eigenvectors. (10%)

7. Suppose that f is a solution of y” —t*y = y. Show that F' { f{t)} is also a solution, where
F{fO)} = [T f(t)e"*dt is the Fourier transform of f. (10%)
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1. Find the general solution for each of the following differential
equation,
(@) »+10y" +24y =1, p1)=10, ' (1)=10 (10%)
(b) »"~4y"+13)' + 50y = —dcos(2x) {10%)

2. Find the Laplace transformation of the following function.

{1, ifO0=t<4d
fity=<e™, if4<r<b (15%)
1+¢, ifiz6

3. Find the inverse Laplace transformation of the following function.

I 0
= e (10%)

4. (a) Find the Fourier series for the periodic function  f{x+2xz) = f(x)

0, —-ma<x<0
x', 0=sxznx

& f(x) ={ (12%)

(b) From (a), Find the value of i {_1:;;.4 =7 (8%)

=] L

5. Use the Fourier transform to solve  y"(r)+6y'(1) + 5y(r) = &(t - 3) (10%)

6. Determine the relationship of a, 5, ¢ and the solution(s) of (i) (ii)

such that the following system of linear equations-has

(1) exactly one solution, (6%0)
(11) an infinite number of solutions, (5%)
(iii} no solution. (4%)
X+5y+ z=10
x406y— z=10

2x+ay+bz=c
7. Find all values of ¢ for which the set § is linear independent.

N —
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1. Given that the Laplace transform E{%[l—cﬂs(f)]}z ln(ﬁ : i
s
please find the value of & :{1 [1-cos(2f)]} (10%)
[
2. Find the inverse Laplace transform for the following function. (10%)
oo

(s+1)7°(s* + 25 +2)

3. Find the general solution for the following differential equations. (30%)
(a) (D*+5D% -36)y(x)=10e™ +3cos(3x). (10%)
&g(rmf+%rif+xa_nyu)=& (10%)

_ bxy-y*
c W 1 0%
o a’x 3xy 6x” o)

4. Find the Fourier half cosine and Fourier half sine expansions of f(x) for

) = 1 0<x<l v
L
2 — X, s k22 S
5. Solve the following integral equation for the function f(x)
® : I, 0<w<l
[ f(x)sin(ax)dx = » (10%)
Y 0, @ > 1

6. Determine the polynomial y =a, +a,x+a,x’° whose graph passes through the

points (x, y) of (1,9), (2, 18), and (3, 31). (10%)
rx, = 2% X, =4
7. Consider the following linear equations Ax=b, 3 3x, +x, = 5x, = 8
X+ 2%, -5x, =4

Write the solution in the form x=x, +x,, where x, is the solution of Ax=0 and

x, 1s a particular solution of Ax=b. (8%)

8. LetA be an 4x4 invertible matrix and adj (A) be the adjoint of A. Find the

value x of the determinant |adj(A)| =|4|". (7%)
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1. Apply Laplace transform to solve the equation,

Vi) +20')~6y=t; »(0)=0,y'(0)=0 (10%)
2. Find the inverse Laplace transform for the following function. (10%)
AY

(s+1)*(s* +25+5)
3. Apply Laplace transform to find the solution for the following equations.  (10%)
!
x(t) +3 L [x(r) - y(7)]d7 =1

¥ +2 [[20(2) - x()}dr = 0

4. Find the Fourier transform for the following function. (10%)
3e”
t? =2t +5
5. Find the inverse Fourier transform for the following function. (10%)
1
(1+o*)(4 +@°)
6. Find the general solution for the followin g differential equations.
@) y2+y—x%= (10%)
. dzy x
(11) Ez—+2%*3y=15+(12.t—4)62 (15%)

7. Determine the relationship of a, b, ¢ such that the following system of linear

equations has (i) an infinite number of solutions, (5%)
(i)  exactly one solution, (5%)
(111)  no solution. (5%)
2x—-y+ z=a
X+y+2z=5H
3y+3z=c
1 1] [=1] 0]
2 2 -2 0 ;
8. Let w= 5 2 UEl | B 5 and v =l Write the vector w as a
=42 [ 4 | | 4 L

linear combination of vectors Vi, v, and v,. (10%)
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1. Find the general solution of the differential equation (10 4)

T2
@ = "‘B“leﬂi" [Hint: Exact Form- using integrating factor ¢ (x) =x]
dx Xx©+xy

2. Find the general soluﬁon of the differential equation: y"— 2y’ — 8y = 6™
(5 4

3. The nonhomogeneous system of linear equations AY = B, in which

4= [;1 ll 23] and’ B = [;2:| Find (1) the reduced row echelon form of

augmented matrix[4 | B], (2) the dependent unknowns and independent unknowns,
and (3) the general solutionof AX =3B « (15 4%

[0 -2
4,Let 4 =[[: 3 ], find (1) the cigem:alues and eigenvectors of A, and (2) the

matrix 4% « (10 9

5. Apply Laplace transform to solve the equation, _
Y'(O+4y'(O)+4y=3H(t-2); (0)=0,y'(0)=0,
where H(t) is Heaviside function, (10%)

'6. Find the inverse i.aplace transform for the following function. (10%)
Je*
(s +1)2(s? +25+10) .

7. Apply Laplace transform to find the solution for the following equatiox;s. (10%)
(=22 O+ O+ =3 n
............. 25 (0)~x'()) +3y(1) = 0, o -
eenminnnt(0) = X'(0) = $(0) = 0. )
8. Find the Fourier transform for the following function (10%)
SO =1H{+2)~H(~2),
where H(t) is Heaviside function.

9.. Find the inverse Fourier transform for the follov'\'fing function (10%)
5e"** cos(w) . t
O+ )4+

L]

-
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1. Find the general solution of the differential equation (10 %)

n

[D'-2D%+D]y=2x; [Note: D"y=y"= ;x"

2. Find the general solution, y(x)= ¢,y, (x)+ ¢, »,(x), of the differential equation
x*y'+x)—y=0, x>0. Toexplainify,,y, arelinear independent by
Wronskain test. (15 4°)

y1

-1 0
3.Let A =[ . 5} ,find: (1) P,and diagonal matrix D=P"'4P ,

@) (A2 +64+4IF =2 (10 )

. xl' =2x,—10x, 7 .
4, To solve the initial value problem, , X(0)= ol by matrix

X, ==X =X,
methods ° (15 %)

5. Find the Laplace transform for the following functions (10%)
[sin(t = 1)+ (t* = 2)]H(t 1)

6. Find the inverse Laplace transform for the following functions.

(@ In[(s+2)/(s-D], (10%)
se™ " o
®) (s+2)2(s* +45+8) (10%)

7. Find the sum of the series Y~ (~1)" /(4n” —1). ( hint :expand sin(x) in a Fourier

cosine series on [0 7] and choose an appropriate value of x. (10%)

{w-2)¢
8. Find the inverse Fourier transform for function: —-2e—~—_—. (10%)
[2+ (@ ~—2)i]
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d . . .
. a} Solve d—f+mzy=cus(yt],m which @ and y are constants, y #@ and
2

»({0)=y{0)=0. (10%)

b) Evaluate lim y(¢), where »({f) isdeflined in (a). (5%)
Feri

2. Supposethat y,(x) isasolution of y"+ p(x)3’ +g(x)y=0. Let
E-j plx)a
»,(x)= 3 (x) I*m}*d’f :
a) Is y,{x) alsoasolutionof y" + p(x)} +q(x)y=07? Why or why not? (5%)
by Are y(x) and y,(x} linearly dependent on any interval on which »(x) is
not zero? Why or why not? [Hj.inr; Check the Wronskian W(y,y,).)  (10%)
3. Define f(x)= {E_ T TEES0 Let gl)=k +sine) e sin2e) , in

which k,,k andk, are constants. Find the values of %,k andk, so that

[:(f(x ) -8 (I})l dx 15 minimized.

(10%)
{ITE_}’ f
4.  Solve - +16y = flt), »(0y=0, y'(0)=1, where
cos(dt), O0<t<m
fl= 100
1) Jl 8 o (10%)
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Prob. & {10%)
Evaluate the given determinant.

2 0 1 0}
01 1 =1
0 1 -1 0
1 2 3 6

Prob. & (15%)
Find the inverse of

Prob. T (25%)
Let the electric potential (i.e. the voltage) be piven by V(x,y,z) = 3x’y — xz. If a
positive charge is placed at P =(1,1.-1), in what direction will the charge begin to
maove?
(Note: It is known, from electric field theory, that such a charge will begin to

maove in the direction of maximum rate of voltage drop.)
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L. Consider the following initial value problem (IVP)

2
j;f+2j::+’t=ﬂ’ x{0)=1, ¥(0)=c

where ¢ is a parameter. Find the range of ¢ within which all solutions of the given
IVP are non-negative, that is, determine all possible values of ¢ which yield
xt)=0 for 120, (10%)

2. Solve flt)=t~ [ flz)explt~r)ir for f(¢), where +20 and exp(} denotes

the exponential function. (10%)
(Hint: Use the Laplace transform and the convolution th eorem. }
3. Isthe set {1,.1:, 3x° - 1} orthogonal on the interval [-1,1]? Why or why not?
(10%)
4. Find the Fourier series of the following periodic function. (10%)
1047 TEEE L fesam)- 10

0, —-a<it<0

2
5. Solve %éf +2x = f{t)lt), x(0)=0, x'(0)=0, where u(’) denotes the unit step

function, and f(t) is defined in Problem 4. (10%)
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6 . Find the the flux Lﬁ-ﬁdd,ﬂf Fmﬂ"‘ﬂ_ﬁf across the part of the plane

x+2y+z=8 lying in the first octant (ENE). (25%)
'T . Solve the following partial differential equation (25%)
u , u

ot cx
u(0,0)=T, u(Lt)=T, fort>0

u{x,[]}=f{x} for 0<x<L
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Prob. 1 (25%)
(a) By definition, u(t-a) is 0 fort < a, has a jump of size 1 att = a,
and is 1 for t > a.
Please find the Laplace transform for the function shown below
f(t) = ¢ uft=1)
(b) Solve the system of equations given as below:
v’ 2y = y2 = e ut-1),
ya' v =0,
with ¥;(0) =0, y2(0) = 0.

Prob. 2 {25%)
An equation is given as below:
xy” +2y +xy=0, forx=>0
[et its homogeneous solution be y(x) = Cyy {x) + Caya(X), where Ci.
C, are arbitrary constants, and one of the basis functions is known as
y(x) = sin(x)/x.
Please find the other basis function, y;(x), by the method of
reduction of order.
[Hint: let yo(x) = u(x) y(x) and d(cot(x)y/dx = —csc’(x)]
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Prob. 3 (25%)
Let S be the part of the cylinder z=1-x" for 0sx=<] |, ~25y=<2 .

Verify Stokes’ theorem1f f' = Xyi+ vz j+ xzk

Hint: Stokes’ theorem: Let S be a piecewise smooth orientable surface bounded by a
piecewise simple closed curve C. F is a veetor field.

c{F cdr = H\F" «f - ndS , where n is an unit normal vector to 5,
I

Prob. 4 (25%)
Salve the following P.D.E.

i A%

—— i —

At dx?
?.‘.f.:q]r;} = Er_L, 1 =1 farr =1,
dx o

wix 0y = filx) forD =y = L.

for < x =< L,1 =0,

(a) in terms of f{x)

A for Dﬁxﬂé—

(b)if f(x)={ .
0 for Ef&xﬂﬂ
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1. Consider the following problems.

a) (5%) Solve 4y +y=2e" subjectto y(0)=1.

dr
2
b) (5%) Solve % + 2% +x=0 subjectto x(0)=¢;, x'(0)=c,.

¢) (5%) Find the constants ¢, and ¢, sothat x(¢)= y(¢) forall ¢>0.

d) (5%) Find the Laplace transform of y(¥).

=

2. Consider the set {ml, f, } on the interval [—1, 1].

a) (5%) Is the set of functions linearly independent? Why or why not?

b) (10%) Is the set orthogonal? Why or why not?

0<t<

?

¢c) (15%) Define f(:):{o

and g(f)=-a,+a,t, where o and

" i

o, are constants. Determine the values of « and a, so that
; " P .
J-_I (f(-'f) = g(f))z dt 1s minimized.

(Definition: The inner product of two functions f; and f5 on an interval [a, b] is

the number E f,@) fo(t)dt )

3. Evaluate ,[ (szdx + 2yzdy + yzdz) along the path C from (0, 3, 5) to (2, 4, 6) (25%)
(&

4. Find the second order PDE u(x,t) whose general solution is expressed in terms of
arbitrary function f(x,t) and g(x,1): u(x,t)= [f(x+ct)] + [g(x-ct)] , for a fixed constant c.

(25%)
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1. Solve the following differential equations:
(a) ydx-2xdy =0 (5%)

d’y . dy .
(b) F - E + 2y =cos3x (10%)

(c) x%+2y=xy3 (10%)

L1 2 2
2. Ifmatrix A4=|1 2 -1
_—1 1 4-

(a) Find eigenvalues of A (5%)
(b) Find eigenvectors of A (10%)
(¢) Find the diagonalized form of A (10%)

5 1
3. Let the matrix A=E S]

(a) (5%) Find the eigenvalues of A.
(b) (5%) Find the eigenvectors of A.

(c) (5%) Find the inverse of A.

(d) (5%) Find a matrix P such that P'AP is a diagonal matrix.
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4. Consider the function f(x,y)=2x" y® +6xy.
(2) (5%) Find the gradient of f(x, y) atthe point (1, 1).
(b) (5%) Find the directional derivative of f(x,y) at the point (1, 1) in the
direction of a unit vector whose angle with the positive x-axis is 7/3.

(c) (5%) Find an equation of the tangent plane to the graph of z= f(x,y) atthe

point (1, 1, 8).

5. (15%) Solve the partial differential equation

2 2
9 492 0<x<m, t>0
Ox ot

subject to #(0,¢) =0, u(z,t)=0, u(x,0)=0, %%l =sin2x-sin3x.
t=0
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-1, Find constants ¢, and ¢, such that the set of functions {_x, X, xtox’ +c2x’}

4

is _di'thogonal with respect to the weight function w(x)=1 on the interval

[-2,2]. (10%)

2.  Find a continuous solution satisfying
& . [0 0s1<l’
i “{- [x()dr,  t21

and the initial condition x(0)=1. (5.0%) ?

2

3. Consider the nitial:value problem %ﬁhzx:zcosz, #0)=0, ¥(0)=0. Find
a function A(f) such that x(f) equals the convolution of A(t) and cosz, that

is, x(f)=Ah(t)*»cost= j:h(r) cos(t—7)dz. (10%)

3

. 0, —m<t<0 ,
4. The Fourier series of f(r):{ wetbs is given by

sint, 0sSt<nw

J m—+-;-81 t+—2(“1) +Icosm‘.'

T a2

Let us define.a function g(f)=f(f)+¢ on the interval (-7, 7). Expand g(f)

in a Fourier series. (10%)
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5. (30%)

(a) Please show that the following integral is independent of any path C
between (-1,0) and (3,4), and evaluate it.

[LO* - 6xy+ )de +(2p = 33"y
(b) Please find the work done by F =xi + 37 along the curve C traced by

F(£) = cos(t)i +sin(r)] fromt=0tot=r.

(¢) Please evaluate the double integral (as shown below) over the region

bounded by the graphs of y=1,y=2,y=xandy =-x+35,
HR emydA.

6. (20%)
Please show the area of tnan gle defined by two vectors 4and5 ,

. which belongs to R? space is é\ﬂﬁrlﬁlz ;(Z-ﬁ)’
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1.(25%)

Please find the Laplace transform for the function f{(t)
shown in the figure 1.

f(t)‘
1

h

1 2 3 4 5 6

Figure 1.
2.(25%)
Given an equations as below
Yy’ + 3y’ + 2y = 2f(t), r
with y(0)=1.5, y°’(0) = 0 and a force function f(t) given in figure 1,
please find y(t) in the range 1<t<2. (Explicit form is required) |
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3. Find parametric equations for the line of intersection of
X+y—-z=1,

x=2y+z=5. (10%)

4.  Find the eigenvalues and ei genvectors of the matrix

2} o

5. Find the directional derivative of f (%,y)=2x"+xy* at (1,~1) in the direction

of (i-j). (10%)

6. Solve the boundary-value problem

0%u du
—+2=— O<x<L >0
ox? ot

u(0,)=0, u(l,f) =1, +>0

#(x,0)=—x*+2x+3sinzx, O<x<l. (20%)
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(a) V' —-4y= e (10%)
®) Y'+9y=6"(x) i y(0)=1 y10)=1 (10%)

it o i on (501) =12 *=° 5 1

; - Xy= =
# ¢ §(x) & Dirac-delta function (< SR B E; (x)dx =1)
[(b)-]+ 28 P45 F 4 K, 8 4 (Laplace transform) £ A2

—gdExEa

b,
= aiu’ﬁ—wfﬂﬂy”+5y’+ﬁy=f(x)mf(x)={G

x<—g and x>a
(a) 314 3 3 4% o-(Fourier Integral) B H f(x) & (5%)
(b) REMMAFEN - (15%)

=~ HETFT MG FE X Z 458 (eigenvalues) & 45 8 & ¥ (eigenfunctions)
Y+Ay=0: BC : W0)=0+ WL)3y{L)=0(10%)

(6 3 149 1 -3}

01 0 650 1 0 0]
wdgHA=|1 0 0| B=|2 1 267 0 9 |-
1 0 2 02 3 0 -3

4 2 -78 -2 12

(a) £ A = 45808 (eigenvalue) B I 4 & = $ 8505 & (eigenvector) »  (7%)

(b) £ A7 Z 4Fff(eigenvalue) & E 4 & 2 45 #0& & (eigenvector) :  (6%)
]
= B =45 A v A, A AL BA B =7 (7%
() #B ZHHMELEAL » 4, 4 , B A F]iﬁjigﬁﬁs (7%%)

B dw R SRRz BT EAE( V2 RARE 2(x, y)=1500—6x" — 4yt (Fx
R 0 BILAR AT AR L 4§ G KR B AR A (-10, 10)
() 4 FEHEERWGH T @R BT OBT?  (5%)
(b) bt S LTAF S AjiE » RIAES PR A EATRY

J _[ Jx? +:‘:.r“dx:E|::-:m"x‘ +a® +a’ log(x+x* +.;;?ﬁ"}] (7%)

74
TS TRR: 24 (0<x<lt>0)
ot 7 x*
C.: u(0,0)=u(Lt)=0(t > 0)

C: u(xM=x(1=-x)(0=<x=<1) (18%)
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(a) (x+y*yy*—x)y' =y—xp gy’ -x* (104

b) ¥+ Ay=g(x) (10 %)

» SR8 Laplace Transform % 2 Convolution Theorem = (15 &%)

w L{f(n}=F(s) ~ Llg)}=G(s)
wl L{f *g}=F($)G(s) » k¥ frg=[, flt-n)g(r)dr

Bl e RV +6y +8y=f(x)

R f)=x,-p<x<p B flx+2p)=f(x)
(a) 3R LA 3x 3 s $(Fourier Series)& M f(x) (5 %)
(b) Ky FRA (10 4)

0 2 0 ¢ =20 0 3 24§ 50
~ EMRA=2 0 0B=|-20 O {}}ﬂ:“{i*i -2 l}=
1 ¢ 3 k*lﬂ 0 30 5i 1 0
6 2 -3 213 e, e
D={-2 0 4 !E={21’3 €y €aq
3 -4 0 1/3  e4y g4

(a) K A 20458 (eigenvalue) & 1 91 6 2 4§ i 5 & (eigenvector) ;. (6 4)

(b) % A™" z 4444 1 (eigenvalue) B 3 #1 8 2 45 4 & ¥ (eigenvector) | (4 &)

(©) KiFFX|AB[z: (54)

(d) FATETHRECAHBMATFETHRED H4FMMA 7 B AES S 9)
(1)-7.0,3.9i,-3.9i (2)-5.0,-1.1, 7.0 (3) 6, 3.242i, -3.2+2i (4) 0, 5.4i, -5.4i

(e) MAAATAIEMR E FH A& %o 70 F {1 4 3 AL % —18 33 &) orthogonal 481
(5 %)

CR R AR A, 0,0) B(-3,0,2) > C(0,3,5)~D(0,-3,7)

(a) K=ABABC Z &%k : (5#)

b) FCHEBBARB L AR IMIER 3 9)

() Z2H—BEMBFERGHR ALHE BBRACLHHEDLE L REH—%
BA RS E R s BN Bz Rk E T OF)

(d) #F —Mékdh B ASATRS - BBD BA FofEE AR x-y @ KK
SRADRHEREASE - B 4)
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1. Solve the following ordinary differential equations:
(@) »"=3y"+3y' —y=x"%"; (10%)

(b) KJ’:=F+§§= y(1)=0;(5%)
v
©) ¥+(1+y" Ny =0.(5%)

2. Solve the following initial value problem by using Lapalce transforms:
Y'+y=3cos2t, y(0)=0, Y(0)y=0 (15%)

BRI i S A i iR

S LR 7 9
3r F 11'1 5 A= y b =J *,El.ﬂd b, =< ]
s pisa o o S - T N R R il
(3508 =17 1] 1921

() find the determinant |A|; (6%)

(b) compute (2,1/1723,1‘]3 if 4, 4,, 4, A, are the four eigenvalues of A (4%)
(c) solve the three linear systems of equations Ax=b,, Ax= b,,and Ax=2b, b,
where x=[x, x, x x| .(10%)

4. For three points A(1, -1, 2), B(-1, -1, 0), and C(0, 1, 3) in the x-y-z coordinate space,
(a) determine the equation for the plane passing through A, B, and C; (6%)
(b) what is the value of angle £ BAC? (3%)

(c) what is the area of the circle T passing through A, B, and C? (3%)
(d) evaluate the integral J [ ¥'2(3x + 2%)dx + 2xyz(x2 + 2° Wy +xp? (27 + Szl)dz] from B

to C aleng I'. (8%)

5. If f(x) isa periodic function with a period of 2 and f(x) = ’e"‘
(a) find the Fourier series of £(x); (10%)
[ 1 A =1 =]
(b) use the result of (a) to prove that Z site = Ez ; (5%)

et 14n*n®

for -1<x<1,

(c) use the result of (a) to solve the following partial differential equation:

Ot
Bu-- 18w =l e
e P with B.C.’s qﬁu forallt and LC. u(x, 0)=e™ for0<x <1.
t
—(1, =0
| &x
(10%)
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(a) 4y"+36y=csc3x (10 %)
) (Y+x’y")dx+3xdy=0 (10 4)

2 drang
v FQ=X7 5%, +X37 +2X X, +2X,X; +6X,X3 =5

() HE—HBERAEFQ=x"Ax £+ x"=[x, x, 3] 3 %)

b) KAZHMMARAAHBZEHMOE (7 5)

() FIAD)Z&RM Q @b EIRMILEAR Q=y'Dy » &+ D A% f (diagonal)4e [ o
5 %)

R Hx Ydydz + x*ydxdz +x> zdxdy
S

#*Sﬁﬁﬂﬁﬁﬁ'ﬁﬁ*mﬁi@ﬁﬁﬁﬁ“ﬁmﬂiﬁﬁiﬁﬂf+f=h
0<z<1). (15%)

s B f(x)=m~-x , 0<x <7 ; 4 % Taylor’s series » Fourier periodic series

Fourier sine series * Fourier cosine series m 46 % X, 4 B &7~ f(x) » MU A MG E A
-3 <x<3r o (ABAREEZTHE&H) (12 4%)

e (4s+7)
s’ +8s+25

Z i i K % #(Inverse Laplace Transform) < (10 %)

* KRBT IR 2K 28 )

o oO'n..
E=EF+Smx A L. 1 A

u(0,t)=0
u(r,t)=rn

-

ik - u(x,0)=sinx

1004



=2I1HE)BR

1y

ot

VB E MR B K E RAf B
) 95 BBAEEIEHA-IT A BEAE S E BIE : Trms
- SR , 3 , —2+31n‘x‘ ,
— >~ BER—WMAITRAXY -9 +5y+ =0 BETF ¥ FAILFIR
X

Hﬁﬁ[ﬂ :

(a) b #2 R, A linear 3 nonlinear ? (3 4°)

(b) ¢k 42 X, % homogeneous 3% nonhomogeneous ? (3 %)

() Z Ay, )BT RXGGE  Fhly, =2y, -y, RETALFTEAX
2?2 (4 4)

— P FRX D Y +3Yy" +4y +2y =3e™
(a) RebF A z@EA . (10 45)

(b) & Cratndsfktr & y(0)=3, »'(0)=-6, y"(0)=8#|M Laplace #4 K
£z (15 4)

A EMYE BRI TR Az =201 +(y-3)%, 0<z<4

(@) RE LR Z2EHKX T O H)
(b) KytB4sedmz Edm#E - (10 %)

(2 -2 3] L 10 ]
FHEBA={-2 -1 6| x=|x,|>b=|11
B 2 0] | X3 | | =] |

(8) K A Z i (eigenvalue) & 2 % & 2 4544 % & (eigenvector); (6 %)
b) K AzZR&ER A" (64

©) KA® 2475 XE: @ %)

(d) I Ax=b : (“442)

(€) KA -2A’ -~ Az BHMERLHBZEMAE - G )

RS =t O<i<pBABEN 2 2 RZEORETHHEATANZE LIRS

#(Fourier Series)& i : (a) f(—1)= (1) (8 ) D) (=) =—=f@) (7 %) -

C REB () =e (x>0,k>0) > =K HH 3 3 4435 3% 5 (Fourier Cosine

Integral) - (10 4)
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(@ y"+y=8cos’x (10.%)

(b) y'+-};y=3x’y’ (10 2)

= ﬁm#ﬁﬁﬁ%ﬁ@aplace Transform) * KA TR FEX, :
%=cosr+j‘: Y(r)eos(t—1)dr; y0)=1 ; (12 )

E N THAMESLEE EARBENZ » 2K XM RHRIZ
(@) 3 AR B % & ehg(symmetric)ER » A AB FAHMER (5 H)
() 3 A % B4 (skew-symmetric)4g i » B A TRHEEIEER 59
() % AR B %% EX (orthogonal) g™ » A AB. RAEREMR « (54)

12 921 34 56 98 76 54 32
5 —4 4
Jo 1 2 o 12 34 56 78
W #ERA=12 -1 12|+ B= s C=
12 920 32 56 9 8 7 6
4 -4 5 -
911 119 67 89] 1 2 3 4]

(@) a‘iAiﬁﬁiﬁ(eigenvaluc)&ﬁ:fﬂgz.ﬁfﬁfq E(eigenvector) : (12 %)
®) £4FFX|B| 245 (4.
©) RF7X[BCzt @5

A SsF=duligi+3k  a@Sa: P+yt=2") 0<z<4 » PR A2 B
W@ BA8E S 2 Funn g w AT adA=r (184
S

X BT f(x)—f‘- for —2<x<2sﬁ.£ﬁ;&—-ﬁﬁm4zﬁmmﬁ-

. (a) “ﬁ-?lj d f(x) -?.{é‘iﬁ.?i%ﬁ%’c(Founer series) 3 (12 47)

+1
® Mﬂf]\ﬁ&tﬁé%ﬁﬂﬂz( L ASTIPTIE S0 WO S

: - (3
pal 2n-1 3 5 ? ( 5})

]
+ Y
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- RRBTIAFRSFRR
) xdy—(y+xy3lnx)dx=0 (15 49
®) Gx+2)’y"+3(3x+2)y' -9y =9x>+3x-2 (15 %)

= BRAT 7 & # )24 K434 (Laplace transform) (10 4)) »
cost, O<t<mw
f(t)={ B f+2m)=f@)

0 ,7m<t<2rn

E~ REKTF 78 F 22 X 2 8844 (eigenvalue) & 44 #L.% $ (eigenfunction) o
Y'4+nqy=0; xe[0,L]; B.C.: »'(0)=0 > y'(L)=0 (10 4

1 2 3 4

1 2 0 987 2 256 2 4 2 ;
W JERRA={6 2 -3|:B=[(987 1 256|:C= »
3 7 11 12

0 2 1 988 -123 256
-4 -9 -11 -14
1 5 6 7 0 2+4i 1-2i -3+2i
52 8 9 =2+i =i 0 —4—i
D = ' E = y

6 8 3 10 ~-1-2i 0 2i 0

7 9 10 4 3+2i 4-i O ~3i
(2) KA 45t fEi(eigenvalue) & B4 M5 2 458 & F(cigenvector) (8 4 ;
) RFFX|ABY 6 45); (© RFFR|C| (64):

(d) TFUTH TS D 945488 2418 THESL E o458 2 FRHUEL 5 D) -
(1) ~4.6,2.3, 143.94, 1-3.9; (2) 5.87,-6.8i, ~3.1i, 2.1i
(3)-6.7,-5.6,-3.3,25.6 (4)0, 5.2, =5.2i, 3.1-2.5i

B %e,;enf(x)=cos§x for —l<x<l: BE7AZ—AENL 2 2 MM R -

(a) F7 W f(x) 2443 5B (Fourier series) (10 5 »

- " 1 2 3 4 1
. L @ 2ey ~1)". PO S S S RO AN
(©) 2@ R 2 (- @n-1)(2n+1) 315 35 63

N> Hxyz ZEBREAKTAE AL,0,2)~B(-1,1,0& C(0,1,1)=5% »
@) K= /475 ABC Z@# ()
O FTHELEBAZB-FHBECHERANGN AR HhABCHETHAT

L ] J.[ yzdx + 2xyzdy + xyzdz:l (74~
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