DOCTORAL QUALIFYING EXAMINATION
FALL 2000

Advanced Calculus & Linear Algebra
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31art your answer on each questicon sheet. Attach all extra
sheets you use to the appropriate sheet. Hand in all question
sheets.
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. Let S be rhe ser of rational numbers in [0.1] consisting ol (1, and other rational
numbers of 1he foru (prgh, where ¢ 2% na positive integer, and p s odd.
(a] What are the limit poluls of 57

(bt Is & closed? Why or why not?
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2 Fiud the vohime of the solid enclosed by intersecting right circular cvlinders 22 + y? = 4
and y® o2t o4
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3obet flp et - 0 where fIs a continuous function of independent real variables {p, v ¢
and has continuous partial derivatives. Let fipeoeo fg)=0. Noreover, the first-order
partial derivatives f,, f. f; do not vanish at (pg. vp. fg). As a consequence of lmplict
Function Theorem, e a ueighborhood of (po, v, 80}, p - ple.tl, v = vip, tlt = tp, v)
satisfy the equation

flp{v,t), vip, t) tHp. v)) =0

Frove the following identities:

(a}

dp Ot ap

ool = T a e
{h)
dp, Ot Ov

= \ [T + 1 = U
gt ' lp{)ph

The sulscript oudecales the variable treated as a constant in parital differentiation.
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4. Deternmue whether the following svstem of linear equations has a umque solution, no
solution or comuliitude of solutions, Prove vour assertion.

Ty 4 Bue = Ty - ry = U
. — Gus - Bay + 3y = 1
3 a0 - da o+ Ty — 4wy = 3

[

Iy - dp Iy + iy =



1

D=

et cband £ be two similar o X matrices. Prove the fodowing:

(al A and B have the same elgenvalues.

Yexists, then

(AIJJ -1 . L\—L_IIJ r |

{_,_"lf denctes the cotresponding transpose matrix, )

(b If 4 1s nonsingular. that i, A7
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UooAn eliipse with center (627 s represented by the equation
-2 ; ) : ; S0 BT ;
2owt 4+ 20y =y 3400 — 280y + 1264 = 0,
By a suntable change of variables, veduce the above equation to the canonical form

oy

a1 byt = L



