MATH 10C: Calculus lll (Lecture B0O)

Today: Differentiability. Chain rule

Next: Strang 4.6

Week 6:

homework 5 (due Friday, November 4, 11:59 PM)
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Functions of one variable: if o function s diffecendiiable
ot xo, The jrotf'h ol x. is smosih (no coeners ) ‘\'an32n+ Jine
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Notice = that whenever { (xeye) ond “Cj (Xeiqo) exist, use
can m\wujs write  fhe equation

z = flage) + Lxbod)@-20) ¢ £y (xergo) (44o). ()
But this does net mean that Ahe ‘hV\jen'\ plane 2 XSS
(1§ it oexishs, i s S‘NQr\ by (*)3,



Diﬂe_re.n%(ab'\\ﬁ_\j
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This  means  that
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Differentiobiliy
But | £ (3e0Yo) and fj (Xorgo ) exist AND acre confinuous
n o nu‘S borhood of (%o 90) , Fhen £ is d({Hereniioble at [1‘}'j‘b>

Theorem
£ foay) | fxy) ) all exist in o ne\jhborkoo d of

(xyo) and are Cor\’hnuous at (taye ) Then Txy)
s differentioble af (2o ).
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Recoll thal for Lflnctions of one vaciable
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Let  x(t) and y(t) be differentiable functions, : j)>

let £ R*5R be o diffecentiable fhnction | hen

2f dx of dy
dt[ﬂx(ﬂ yO]= 3r T +T9'j_'c\’<

Ex&m?\e ComPque (E_[]C(s-m{‘ CD‘S_E ] with Fxy)=ox'+ 33’—

I(H 3(%)
lf__gx _'D,__F :63 _d__J‘r\-\ - C,Q\S‘t'_ é- (,05& = —Slh+

' 3y T - 3K

)
&%[1( (S\lhhwb‘t)} - gf. coskt + QS(—S'me ) - Q sint-cost ~6cost-sint

- 2sintcost



The c\r\aln cule

_H\rv\ (Chqin rule  Hor fwo ]nde\;e_r\elen‘} UQr\‘ables>

guFFose X (u ) and tj(unv) are  differentiable
sS4 Ppose £ (xy) s diffecentiable. Then

> :-F( A (u,5) ‘ aj[u(v\\ s dfecent(able ({zuhcﬂom Feok [P-}"‘“'z)

ond

(

and ot _ _?i LI ot 2y
w Ehsd U 2y U
2t _ °f oz of 29
v 09X 'V 'aj 0T
el
E.XOJY\P‘Q_ Z= —F(X«\j)= e Nk ( X (W)= ut 20 v(q.\r)_ -
3 2 ud_2N) 2x o, 93, Dy
5;: - 2% l,aj:'e5 X u:l‘ 0_-2_\—:—?_\,—9‘]\;: \
2 x'e3 216y
2r-e oty € Ty 2%



