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6. If /(0, 0) = 0 and

xy . ,
f(x,)) = == = if (x, y) # (0, 0),

prove that (D, f)(x, y) and (D;f)(x, y) exist at every point of R?, although [ is
not continuous at (0, 0).

For W) e B\ 1oy,
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e Of , Duf exists for ¥\ {0,001, Now we check (0.0
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DX
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>0, s L {0, 00~ 10,0

b'j h>0 h = 0

using. doficion

So Orf , Duf exist W m B To show Ff is discontinuots ot (0,09,
we apch (9,0) fom the e Y=%, but for Al >0, we seloct

A, 0,0) ¢S => o -fo.ol -3

Thic dowe that the 5-¢ axqurt 147« Corrh'nuifa, does ot holdl fw ged .



2.

7. Suppose that f is a real-valued function defined in an open set £ < R", and that

the partial derivatives D, /, ..., D.f are bounded in E. Prove that /is continuous
in E.

Hint: Proceed as in the proof of Theorem 9.21.

S tle portiafs are bounded , (ot
\Dc«f(,x\\LML ¥ XEE , 1= 1,2,...,N

Dé%im M= mox Mi , and choose Ye E st. 0{(X,lj)4'a% ‘6"5>0.

ie {l)m,h}

n k
F‘D“M'mﬁ» Rudin Thm. 4.2/ lmo-f, (et Y-X = h- % hiey | ’191,_-"~=ZI hjej,
W= (0,.-,0) . First, S in Rudin Thm. 424 proof, we got
ch*'\%) - f(XWL-\) s hL(D\f(MV‘L-\*“t;,hae;,)) ](t'v t.elo, 1]
(this vesult can be establiched b& MUT and chain wlz as in
fugh pq- 22 )
Now ,
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= \g (oo foxsr )|
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1 believe. thie le dous somg nuanaes of the TFT. U s that
ool (%o, Yo , e sthution of fox.y) =<, given o fixed x, s
wniqpe , bt s vmﬁ\\bwkowf hes 0 be velativoly. smatl . Oh

e Yight P\vt e veidhhowdeed tn ved wibs, bet e oronge ore esiit.
Notie e locel exvornum Cin qran) , where %‘;—:o at that point

© the IFT dhes mot work at that point .

Tm! !‘m'!& !M!MLE 2

We hwe e ‘Qﬂ\cﬂm {0%\13. Fix ¢ and fte.yod=c . Then i{ i;%’ﬁ-o ,
f each X in o smafh rgighbourtond of (0,503, F e wnigue y sit
{CK,!:D-‘-’C,. The condition on the pach ensuns. ot SDmalJninaf Of
s “No V' shwpe wont ecew ;| © each X wquporp[’s»éo o awdl

m\g,ij.



