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Suppose

where i*=—-1.
(@). (5%). Find A",
(b). (6%). Find B,

Suppose A is a real square matrix. A is positive definite if u’Au>0 for all real
vectorsu # @, Considera 2x2 real symmetric matrix A with

AXU) ol /?1!&(”, Ax(ﬁ) > ﬁqx(l),

where 4, and 4, are eigenvalues of A and x* and x? are linearly independently vectors.

Assume A is positive definite.
(a) (5%) Showthat 2, >0, A4, >0.
(b) (10%). Suppose 4, =1, A =4, and

szl . ! :
1) ~1

Find a positive definite, symmetric matrix B such that B? = A _
(c) (8%). Suppose there exist two positive definite, symmetric matrices U and V such
thatU? = A and V* = A . Show that U=V,

Solve the following ordinary differential equations:

@ %) y'=\[y], w0)=0.

(b) (8%) x*y"-3xp'+4y=0, ¥h=1, y(2)=2.

(c) (8%) y™+y=secx, y(0)=1, Wmr/4d)=-1.

(d) (8%) Consider the differential equation: x(x—1)y"+(3x—1)p'+ y=0.
Verify that the 1* homogeneous solution is »(x)=1/(1-x) . Find the 2™
homogeneous solution y,(x).
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4. Consider the partial differential equation:
2 2
o8 Bu_
ot Byt
BEx0)=2, a o] ety
u(0,y)=2, u(0,1)=3.
(@ (15%) Solve for u(x,y).

(b) (3%) Interpret the physical meaning of the above problem.
(¢) (2%) What is the value uw at x = 0.5 and y=0.57

1, O<x<l, O<y<l;

5. (8%) For a scalar function u(x,y,z) and a vector function V(xy,2), express

Vi, Vgu, V-V, VxV and V2V in detailed forms involving derivates in
Cartesian coordinates. Also express Vi in cylindrical coordinates.

6. (6%) Evaluate $(x’—y")dx+(x>+ p2)dy ifCis the square with vertices (0, 0),

(1,0), (1,1) and (0,1).
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