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(1) Derive the formal Taylor’s series for f(x)=In(x+4) about thccenterat x, =2 (at least 4 terms)

and find the region of the radius of convergence for the series. (10%)

(2) If H isthe functionof x,y, ie. H=H(xy), x isthe functionof ¢,ie. x=x(r),and y isthe

2
functicn of ¢ also,i.e. y= y(t), use chain rule to evaluate dH(x(z),y (:)) and 4 H(x(t) ¥ (t)) (10%)
f

di dr*
(3) Solve the differential equation
d’y  ,dy
——t 2= -3y =0
axr  Cax 7
for the initial conditions y(0) = 1 and %@ =4 (10%)
x
(4) Using power series method to solve the following differential equation
d'y . dy 2
+ —_— =1+ 10%
ax? - ¥ax Y ¥ (10%)
(5) Apply Laplace transform to solve the integro-differential equation
!E(}Q"‘L 5 [{cos2(t - u)Y (u)du = 10
for the initial condition Y (0) = 2 (10%)

(6) Show that 1 and x * are orthogonal on [-1, 1] with respect to the weight function p(x) = x .

, (10%)
(7) Please solve the following systems, and then indicate the existence of solutions or no solutions by
using Rank of matrix. (Please show the defails and reasons of your work and solutions)
2x, - 3x, +x, —x; =0 _
(@ 3%, -2x,+x, =1 (5%)
X, —x, +6x; =3

3x,—4x, =10
X =3x, +4x; —x, =8

(® (5%)

Xy + Xy — 6%, + X =9’
X =X, +x, =0

(8) Integrate the given function over the given contour C, counterclockwise or as indicated. (Please
show the detail of your work)

@ f(2)= 4—52}9:;— , C consists of the boundaries of the squares with vertices£3, +37,
Z —olZ

{counterclockwise) and +1, +i¢ (clockwise) (3%)
1+z)sinz J
(b)f(z)=((T-)‘l)—1—», C:lz—if=2. (5%)
(9) Please solve the following boundary value problem. (20%)
'y &%y =X
— =92 < o
P P for O<x<4, t>0, E‘ki
y(0,0) = y(4,6)=0 Jor 120, é
4
You0) = 2sin(m),  Z(x0)=0 for  0<x<4, &
=






