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1. Answer the following questions (15%):
(a) How do you determine whether # functions, y;(x), 32(x), ..., ya(x) are linearly independent or linearly
dependent? (State the definition and show one method)
(b) How do you determine whether n vectors, vy, v, ..., vy are linearly independent or linearly
dependent? (State the definition and show one method)
(c) Find a basis of solutions for the following differential equation:

4y"+n’y =0
2. Find the general solution for the following system (10%):
»'=2y+2y,
Vo' =3V =¥
3. Solve the initial value problem (10%):

V'3 2y = f(6); ¥(0)=0, y'(0)=1

1, O0<rx«l

0,0therwise

in which f(#) = {

4. Find a basis of solutions of the following differential equations by Frobenius method (10%):

(x+2)°y" +(x+2)y' ~y=0

t
5. Solve the equation: y)=1- L (t—t)y(r)dr (10%)

6. Find the Fourter series of the following function f{x): (10%)

Fx) = x if—1<x<l
D=L L ifl<x<3

7. X0 R 4E [ 77 4 #1544 (the existence of the inverse of a matrix) » A 2 - (15%)

8. YEBMEATA—HAEMEG (FTARAMAE ) HHRTLE @) 2 M I m {7 =L T HMiE
(ABC) AFL (& H# S50 2R) BB (EAFHH 40 2R) ZREHEF - BN A 1Leh
%8l 0 —FL488E 400 N R - C AL (A FHR 410 2 R) 247 B 7Lb4 300 2R &K - S48 ok
AR A LN 150 A RIE BN 100 2 RGE~C IR 110 2 AFERAMGILE & - RA A REF &
(vector algebra) KB b B @ ey £ E1 R H - (10%) (BT © ] E4E ~ Vector Product ~ Inner Product)

9, RXFEUT —dhsg A2 P &) Ei ¥ & & F(unit normal vector) (10%)
(a) X:+y*=100, P: (6,8)
(b) Z=(*+yH)"2, P: (3,4,5)




