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1. (10%) Evaluate
e~ (x—¥)?
——dx dy.
f f T+ Gx+y2™Y

‘| 2.(10%) For what values of x does the function
fG) =3+ |x— 1]+ |x+ 1]
have a unique inverse and find the corresponding inverse function?
3 (10%) Suppose that the function f(x) is such that f'(x) and f"'(x) are continuous in a neighborhood
of the origin and satisfies f(0) = 0. Show that

f(x)} 1

— =2 ==F"(0).
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| 4. (10%) Suppose that the sequence {a,}5., satisfies the following condition: There isan 7, 0<r<i,

such that
‘ laper —a,| <br™, n=1,2,.,
where b is a positive constant. Show that this sequence converges.

sinx

5. (10%) Show that lim f dx = oo, where n is a positive integer.

n-+co

6.(10%)Let A and B be n xn idempotent matrices. Show that 4 — B is idempotent if and only if
AB = BA = B. ,
7.let A and B be m X n matrices. Show that

a) (5%) rank(4 + B) < rank(4) + rank(B).

b) (5%) rank(A4) = rank(4’) = rank(4’'4) = rank(44").
8.(10%) If P is symmetric, then P is idempotent and of rank r if and only if it has r eigenvalues equal
to unity and n — r eigenvalues equal to zero.
' 9.(10%) Suppose A and B are nonsingular matrices, with 4 being m X m and B being n X n.Forany
mXmn matrix € andany n X m matric D, it follows that if A+ CBD is nonsingular then

(A+CBD)™ =A=' — A1C(B~ + DA™1C)~*DA1.
10.Let A be m X m a nonsingular matrixand I m X m be an identity matrix such that I + 4 is
nonsingular, and define
B=U+A)1+U+4HL
a) (5%) Show thatif x is an eigenvector of 4 corresponding to the eigenvalue A, then x isan
eigenvector of B corresponding to the eigenvalue 1. |
b) (5%) Show that B =I.




