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1. Calculate the following integral:
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a > 1.
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lal Prove that {1 —zje™ < L forb<r < 1.

(b Further, prove that
.o
lim — =0,

n—oa il

{If yvou use Stirling’s formula, you must derive it.)
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3. Let flr] and gix) be vwo reai-valued functions of r . which are continuous for
—1 < ¢ << 2. Prove that

e . 5 A . \2 1 o 1, P
(fn Cflzlglz) | flrcj < /U | flz) I° dﬂff@ | g(z) * de.
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<. et 4 bean xn—matrix of real numbers.

oy ] . VA . . ; .
i) Prove that (.Jﬁ ) = (4" if A is nonsingular.(T is the transpose.)

b} Suppose further that A is svmmetric and positive definite,i.e., 7 Az > 0 for every
vector & = (0 Prove that P12 is also positive definite.
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5. Calculate the [engths of the major and the minor axes of the ellipse

1707 = [2xy+8y° = 4.



[D#:

5. Toravector uwin R*. define || u js= \jui +u5— - +ul, where u = (4, us, -+, u,) and
for a matrix 4.0 4 Uy=supp, < || Aw it Let A be a real symmetric n x n-matrix. Prove
that .© A iy 15 the absolute value of the eigenvalue of A with the largest magnitude.



