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1. LetA=|1 2 0 |.Findthe rank and the determinant of A’ = AAAAA . Show the details
2 1 -1

of your work.  (10%)

2. Transform the quadratic form: 7x7 +5x; + 6x2 —4x,x, +4x,x, =210 to principle axes (to a
canonical form;, i.e. the form of A,y + 4,y2 + 4,y; =210). Express the new coordinate vector

y=[» ¥ y3]T in terms of the original coordinate vector x =[x, X, x3]T. (15%)

3. Find respective general solution y(x) for the following ordinary differential equations.

Note: y' =& y(x), ¥ =< y(x), and y"'=5y(x))
a. y’-l—y—x\/;:O (10%)

b, yT-3yi3y—y=citxt (10%)

c. y'+y=cos’x (10%)

4. Find the steady-state temperature T(x,y) of the thin rectangle in the following figure, if the
left side is kept at 50sin(37y / b), the upper side is kept at 10sin(zx / a) , and the other sides
arekeptat0.  (15%)

T(x,b) =10sin (”—x]
a

T(0,) = 50sin (3—”—31]

5. For a given Sturm-Liouville problem: (Note: ¥ =4 y(x) and y"'= fz- y(x))
X’y +xy'+Ay=0, 1<x<3
Y'(1)=0 and y(3)=0
a. Find the eigenvalues A and eigenfunctions y(x). (10%)

b. Verify orthogonality of the eiéenfunotions. (Hint: rewrite the given equation in the
form of [p(x)y'T +[g(x)+Axw(x)]y =0 to find the weight function w(x)) (10%)

6. Show the triangle inequality for complex numbers, |z +2, | < |z, |+]2,| (10%)




