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1. Given a matrix A—-—( | IJ'

(a) (15%)If STAS=A where S isanonsingular matrixand A isa diagonal

matrix, find S and A.
(b) (15%) Find the Q-R factorization of A .

2. (20%) Consider a scalar function ®(r,8,¢) in a spherical coordinates, where

z=rcost istheusual z component in the rectangular coordinates. Given that
VO =2r(cosg)(sin@)i, +r(cosg)(cosO)i, — r(sin g)i
find the Laplacian of @.
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3. y=y(x) isa function of the independent variable x. Solve the following

differential equations.
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(a) (10%) x2%+x%+(x2 -3)y=0.

dy
b) (15%) x*ZL 42y +x=0.
®) ( )xdx y+x

d*y _dy dy
25% —2—=—+4y=6xe" +2xcosx, —| =0, y(0)=0.
() (25%) T SO O, »(0)

x=0
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