Math 4035 Test #3 Novanlwr 2011

Print Your Name Here:
Show ull work in the space provided. Indicute clearly if you continue on the back. Write your name
at the top of the scrutch sheet if it s to be yruded. No books or notes are allowed. A scientific
calculator is OK-—but not nceded. The maximum total score is 100.

Part I: Short Questions. Answer 8 of the following 12 questions for 6 points each. Circle the
wnubers of the & questious listed below that you waut connted—no more than 8! Detailed explavations
are not required, but they may help with partial eredit. and are rsk-free! Maximum score. 48 points

1. True oflFalse:}If f(r) = cosz for all z € E' then J (E') an open set in E'?

fem\y=L-11] cloed

2. Suppose f € C!(EE*. E?) such that the manix [f'(x)] = ( ! —]||.r|| ) +' I}Ill ) @r False: £(B,(0))

is an open set in B2
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3. The Magnification Theorem fails to guarantee local injectivity of f : E* — E! defined by
) 2r+4rtsind  ifr#£0,
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s . 0 at x = 0. Which hypothesis of the Magnification Theorem is violated
ifz=0.
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4. Find all points at which Ty o 0, if f(x) = (2§ — z3. z} + ), f € CY(E*. E?).
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the set of all points xy = {1y, 72.73, 74) at which the implicit function theorem guarantees that there is
a Inral C' solntion ar xy to the equartion f (x) = f(xo) for 73 and ry in terms of the orher two variables.
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5. Let /' € ¢! (E*,E?) be such that che matrix [f'(x)]a,; =

6. True or If DC E" and S C E* are both open and if f: D — § is a diffeomorphism of D onto
5, then n > ¥
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7. If f € CHEY E?) and [['(0)) = ( ; 3 .]1 ) cxpress the matrix [((e,b) - £) (0)] in terms of o and b
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3. Supposc F € C' (E*,E') such that for all i = 1
the numerical value of the produc't [BEN
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See exbe Ceters

9. True or False: I - D — E” where D is open and connecled in E™. and if {|f'ixifl =0 for all x € D
LY

“(‘U\Q \oe couaa A)Y w W

Maih 40035

Kol -

then f s wniformly continuaus on D.

Desenibe an open set U

i(x(, Xn.ﬂ\ r
(r* cosra. 0% sinry E4 on which 7 is
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Let f - E* = E* by f(x)
injective and such thae f(U7) = E4
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11. Supposc that £ = (fi. fz) & C* (E',E?) and [f'(x,)] = ( - L
with 73 and ry being €' functions of rq in a neighbmhond of x4 = (2. b, ¢), find 74 (a) and 74{a). (Fiut
Apply the Chain Rule to differentiate £y, £2(z(), £37111) = 0 with respect to £; on both sides.)
'Dﬂew«\ﬂ/\al—mrb XCx % 00) Xg(x ) =0 e .ol X onves
2.4 K € 3] ( \ \
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12. Let g: E* — E? such that g{x) = (27 + 3x, 45y + r2). Let A = ¢{ B, (0)) and find S ldx
e Thin (LB Stdx = § A (60& | Lot DY) lx
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Part TI: Proofs. Prove cerefully 2 of the following 3 thearems for 26 points each. Circle the letters of
1o more then 2! You mayv write the proofs below, on the back, or
t* 32 poines
» EM™ s differentiable.
Tof'{x).

R {0)
the 2 proofs to be counted in the list below
{16) Prove that T of is differentiable at cach x & E and that {T o [)'(x) =
(i) (10) If a € E™ is a constant vector, use pait (i) to prove that {a - f)(x) exists and equals
TOU Ut

on scratch paper. Maximum cotal credit
A Suppose that T = L(E™,E*) and that £: E®

) {
a-f'(x).
{e" cosry €7 sinrg)
(i) (20) Show thai [ is locally injecove at each poimt x € B2, Be sure to cite the theorem
Call X arthogoni

B Lect f:E® = E? by fix)
and slivte that each hvpothesis 15 satished
.
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i) (6) Show that f is not iujective ou E2
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it XX = I, the ideutity matrix, X* being the transpose of X
10) Pruve that X is ovihogonal if and only if f(x) = 0 € E?, where
3 el -1 0+ a — 1)
{if) (16) Use the Frplicit Function Theorem curefully to show that £(x) = 0 frow part {i) bas a
solution for three of the four coordinates of x as C! functions of the remainiug coordinate, in

(i) -
fix) = (6163 + Laxy. Ly + L5

a neighborhood of x = (1,0.0,1)
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