MATH 10C: Calculus lll (Lecture B0O)

Today: Directional derivative.
Gradient
Next: Strang 4.7

Week 7:

» homework 6 (due Friday, November 11)



Di cectional derivative

Consider o function of 4wo variobles {(Juj).

Then  the partial decivatives i (ny) INEEN
(‘Q\DrQSQnJr the rote of chomje of funchion £ aof
Fo'mjr (10(30\ v The x-direction and in the dfd(recln‘or\
corres Poncl,iV\D (fj _

Q: Whot 1 we wont 4o know Hhe rafe of c_how\Se

in another Airecj({on7 A




Di cectional derivative

Defintion  We coll

Q: How o c;omPULJre Dczuc(lo.\jo§7
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Lot ‘F(l\j) = X - XY + 331' Tind he difectiona) decivative
of £ 1n the dicection <3 -4y (ot an mrbi‘\rarj
?o\ﬂ* (xJ3§3_

Step 4.




Grodient
I Fay) s differentiable, R=cu,u, 1T0=1, Hhen

D '?(Lj\) = —f;(hj)-u‘ + —f} (xuj)-LLz <)

Def  Let f(xy) be o {function of 4wo variabks such
that 4% and —Fj exast. Then the vector

We can rewerte () as



Exomples

1. £Gy)= 22943 Find Vfbuy).

2. —F(l(j§= sin(3x) cms(sj)_ Find T)—F(ltjﬁ



Geodient as dhe dicection of fhe sfeepest ascent
Consider a  function F6ey) ond @ Fo‘\‘hJY (e Yo ).
We khow that Dgf(xeye) ques  fhe rofe of c\nanje_
of dunction 4 af fo]n+ (L,(j@} n the dicection .
Q: For which @ s D3 £ (xys) Ane Sc‘ea'\es—}?

n othee words | which direction Sl\les —the Sa‘cofreﬁ'

FO«AYQ mc c}now\Se_r].

SLLHDQSQ fhat L 15 differentioble .



Geodient o5 dhe dicection of the steepest ascent

Re_c.u\\ ‘h\qu -f £ CcosY ¢\,



Exambple
Find  fhe direction for which fhe dicectional decivafive

of —?(1\3): Lx7-xy 4347 at F2(3) 5 @ Mmoaximuw .

Whot tc the  moximum  value .

The direction of the most raPid increase

The rate of d‘c’*“\f&’i n s dicedkion is



