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Dlet f:R—R ke a furction ltotak) diffuetiahle ot
the Fain-t (1,2) The (directional) oernvative ﬂj~ f
ot (1,2) n the elirectivy, of ?-u-; s 2y and,
that in the cdirection qf' -2,5 s ~3 . Whet is the
(directional) derivating B:f f i the direction Of '—?-—Zj\ ?

Ans: Sinee  f is  Clotally) oif forurtiable at (1,2),
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Remark fo&_— Imagine you're Wokanj on a Wil
whose ﬂwﬁxce, caun he, Vhode,/e,o{, éy

/) (t?JToJlﬁ) Oft'flfe,m‘l‘ia,kk/ S’Wfox(,e/_
If heu ko the f[e")as m )

» 10 mn—fa,raue,[ directiovis,
7= thhen yow'l probably know the slope
along oll ether directions.

@ COVlSI'cle,r The fb“awfng ‘C%_‘dmﬁbnz
xe’t sin(xg) ty - In2 =0
(&) (/\)hj tan We Tolk abeut —j—%— at & point (0 fn2) ?
(b) Find é& at the point (9,4n2) .

Ef,fem Miswssinj the answer, et me state Two im/brfmt
reSuwHs N advanted Gl cwlas.

I Inverse ﬁmc‘tz'on Theorem|: 514[?“@ f"ﬁn—’ﬁn is C'in
oPm SeT COnTN'm'%? 4, rngl  det (Df[a)) Z 0

Tl’lﬁ"' There exist op v \/ >4 and 9/),,,4 L 9f(9) such Hat,
,)t" V=) has a contimous inverse f": W—\/ whicl,

is dffersitiohle and  Yye W, DY) (y) = D F( )"

lmPlidt Function Theorem |= Su.ﬂoosz, fflR"xIRM—*/RM ’s C'm
an open seb Mn‘lm’n;nj (a,b) and, pc(a, by=0. Let M be the
Mmxm mabrix (ax,.;J (A,b)), If oet M 70, Then There
st opn A oa  and Op tn B>} such that

V/ xeh, J! g0 ¢B such that F (x,9(0) =0 and,

y is  differentiable.




Mrs- 20y Let f:R<R —R be oLc,f.'.w,( as
/L('x,'j) = X €74 sin ('x.a) +'lj—j(,n(z),
Since f s Cen‘h'nwously ol #ﬂ/‘ln’ﬁq}:k on IRxIR
anob  f(0 tn2) =0 end,
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that :1: ﬁ — B s a a(iffmnﬁhl.lo ﬁw'o‘b/an.
There ‘ﬁr\e, ’ﬂ% exists o A,
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@ Recall the fe“om'mg thm in Week 7 dectuwre nofes -
Let Q be an open swhset of k" Lot f:L—R be
& faumetion. Let celR. Let S=fUe) and a€S
Suppose fis diffrentihle at a, and  Vi@)#0.
Then VF@) L S at a.
(0) Is S= Filo) a S'vu*fa.c& 7
(/’rc,iuumﬂj how s & ‘Surface defined ?)
(b) Let fiR*— R be defined a5 f(lyyz)=22-%".
Let P= (2.0.2).
(i) Show that f7(0) is a “Surface *
(i) Fad eim’l’:m oj‘ vazgwt plane 1o the Swfa,cz, at F,
Loleas; 3(a) Let, me Ty To rephrase a Lewma, on P11 of
Milnar ¢ Toyelagy From the Ditfestioble Viewpoint
IJ’ VL‘RMAIR Is $mopth, and ifjélk is 4 rfﬁw/ar Va,lu,e,,

then The set /ﬂ-l(‘j) CIR™ is a Smeoth mau; folol 67[
("surfau,") S

owmension,  (m-1). (P#: use Inverse Function Thesrem)

3([:) (i) f (s & {)olymwu'mi ch’[tw/ which Is smooth,
Let (2 €f'l). Dflxye)= (2% 02) 7 &
Bpfl/w above lemma, F(0) is incleed o “Surfoce”
@) VF(202) = Df (202) = (-4 o, 2)
Since Fis diffwertioble at Cz02) and Vf(z92)70,
we have Vf(202) L f70). | ~4(x-2)+2(2-2) =0,



