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LECTURE 42

Recall that Dyf(x,y,)= Dy f(xo,40) = fx(xo (}jo\ul 1'{9 (%o Yo) Uz

[fpéFii"NlT\ON : If £ has first partials at (x,,Y,), then the gradient
of f, denoted Vf(xorYo) i5 the vector
Vf(xnﬂo) = <ch (x°15°), fg (’mlﬂ.\) ’

V is an operator acting on functions
éTH’ ;&REM : at each point (x,4), then V(x,Y) gives the direction

of +he maximum slope of the Surface 2=£(x,y), and
the maximum stope s || VE(x, gl . — VE(x,y) gives e minimum Slope
ﬁTlilé‘(;iKEM ; If £ is diffrentiable ot (xo,Ye) and V{(x,,Y,) #0

then V(xo,yo) i normal 4o 44e level curve of @ (x0.4%)
Remember that vf points in e direction that f increases mest rapiolly
ST 2= 2000~ 2x*-Hy* and a hikeris at Mount Calc at (20,5, 1100)

LE e ) AN

i\—> ) Steepest route, what direction? 2) Same peight, what direction?

) move in 9f(x.y)= (f, (20,5), £y (20,5)7.

= T Hi ‘a% -8y ,s0 Vflxy)={-80,-u0) = Ho{-2,-1)

2) orthogonal to V2 give [evel Cuwves, S (-1,2) and (I,-27



LECTURE 42

Lecture H2 Problems

I) f(x,9)= Xwsy t Ysinx. whith vect. perp 1o leve| tirve Hx.g)=0@ 0.0
orthogonal o VE(x,4) . V€ =(fc(0,0), £y (0,0))

%Xmgmsinx: WSJ +yCOSX V€=<|,0> ‘m

} . - . .
— XSy t YSinx=-xSiny + Si
g X#SY T YS iny + Sinx

2) 3ame as exoumple, C

3) £(0,0)=0 and for all (x,y) wl x*+y*<1, (Ivf(x I3

VF(Y'S) = <(LX(£‘Q>



