HW3 due Oct 4
Turn in (page 84) 2.6#10
Practice (page 41) 1.8#1, (page 84) 2.6#2, 2.6#11, (page 94-95) 2.7#5, 2.7#10
(page 100) 2.8#2

\
o1\d# 1. A function f : S — R that satisfies

f(x) — f(y)| < Clx —y|* forall x,y € S,

where C' and \ are positive constants, is said to be Holder continuous on S
(with exponent \). Show that if f is Holder continuous on S, then f is uniformly
continuous on S. o

wfies [ ho-Rpl < el P < 65 g

Tk, 1wy ook

@Yk 2. Calculate 0°u/0rdf if u = f(x,y), x = rcosf, y = rsinf. (See Example —
4.) _




Nos
3 ); Hond)h, « il ]

: %%Lf oD P 9%9’—2 !»} + ?w&

Noo 2= rond I}M,?‘U\’A YD ‘\{.;%"« o Wb

M o l 3 WL 90 26"*' 2z M__..;_‘__..__ _ 167-

LN T e 0 L
%hd(m*lﬂ

DM: -»/ '\-ﬁ.—-. = -v—-l‘}-‘ -2

0 TR (g
T Allaos ok

w (W)= L b otk - 2k ey

3 ﬂgﬁlmb M’B-?u& ~ MH *%ngi’a}'
To &w‘ﬂﬂ;% WW?“}VQ

W] ot « 0]

. 9—-"\ e v 0 1y *‘MH e w0

% b T



L

Qldl)im 23 Mg m?h,a, oy "J—‘;ﬁ? o Hich

L%, - 0 X . jE'.."L. = =X
i ﬂ mﬁ ) .(x,tﬂ")%‘ r?

%
S Sk G i &

-
- S—,

35 - ?'}w, n(,“'Hf' - (x’zwz)g/z. r? -

P () ~x «* .
!ﬁ:)(#% \‘éﬁ{:x + i L,“ ) j\} ¢ nind ?»Im

o oA L, ¢ tord M* (',!1;_'_'911 +M%Pﬂ

- ¢

B smb
18 <o B0, v onb - BESR L, woluf

. (eh o =
+7‘aw{—~ w’f%’& Lot o Mat = ﬂlg{ +mw%?>ﬂ},

= (~sid - w9dad V1 [ embein™® + 04 J,}

~rrntand buy + (~rﬂirv7’9 e d) !%‘} £ f ol smd H‘} -

Smplifoung, o>
~o? b — o ope) > ~(E D v ) snd = ~sind
G+ 012 = WMV © bn D



(/J\Ms Wod

% 39%‘ PR W H r uny ) U"i‘%" b) + 1 CRETE) %3

%‘l-bd’ 10. Derive the following version of the product rule for partial derivatives:

U9 = Epamalel/BNP 0.
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$2.6# 11. Prove the following n-dimensional binomial theorem: For all x,y € R" we

"

have (x +y)* = Zﬁﬂ:a(a!/‘B!'y!)xBy“/.
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4234 5. Find the Taylor polynomial of order 4 based at a = (0,0) for each of the

following functions. Don’t compute any derivatives; use Proposition 2.65.

a. f(x,y) = xsin(x + y).

b. €™ cos(x? + y2).
c. e*7W/(1+ a2 —y).

ik recall

2.65 Proposition. The Taylor polynomials of degree k about a = 0 of the functions

e’, COS , sin x, (1—a)7!

are, respectively,

7 (—1)7 2% (—1)7x%+1 j
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0<j<k 7’ 0<j<(k—1)/2 0<j<k
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433# 10. Suppose f is of class C* on an open convex set S C R” and its kth-order

derivatives, 0% f with || = k, satisty

0°fly) —0°f(x)| < Cly —x|*  (x.y€5),

show that there is another positive constant C’ such that

|Ra(h)| < C'|h|fA (a€e Sanda+h € 9).

Racal

where C' and A are positive constants (cf. Exercise 1 in §1.8). Use (2.70) to

@70)  Raxb) =k S L / (1= 1[0 flat th) — 0% f(a)] dt.
al Jo

lal=k
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§2.9 # 2. What are the conditions on a, b, c for f(z,y) = az* + bxy + cy® to have a
minimum, maximum, or saddle point at the origin?
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2.82 Theorem. Suppose f is of class C? on an open set in R? containing the point
a, and suppose Vf(a) = 0. Let « = 9if(a), B = d10:f(a), v = 05f(a).
Then: o
a. If ay — 3?2 < 0, f has a saddle point at a. —
Ifay — B2 > 0and o > 0, f has a local minimum at a.
If ay — B2 > 0and o < 0, f has a local maximum at a.
If ay — B2 = 0, no conclusion can be drawn.
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