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3.12 Directional derivatives

Gradient vector
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(DuF)|p, =Vflp,.u

Which is the scalar product of the gradient of F at P,
and u

"(DuF)|p, = The derivative of F at P, in the direction of
u"

Example: Find the direction derivative of the function

F(xy,z)=x* + y* +
z? at point p,(1,1,1)in the direction of

Vector v=i+j+k .
Solution //
(DuF)|p, =Vflp,.u
f

Vf = a—+—]+afk 2xi+2yj+2zk
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at pointp.(1,1,1) - Vflp, =2i+2j + 2k

y=2 — i+j+k _ i+j+k
T lw| T Vi+i+l V3
: p i+j+k 6
(DuF)|p, = Vflp,. u=2i+2j+2k . - jg =%

|7f——l+ ]—(ey—y sinxy)i+ (xe¥ —

xsinxy)j

at pointp.(2,0) - Vflp. =i+ 2j

(DuF)|p. =Vf|p..u=1i+ 2j. 3t 4’ =_?5=_1
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d d
Vf=a—£i+a—jzcj= 2y)i+ (2x—6y)j

at point p (5,5) - Vf|p, = 10i — 20j

4i+3j  -20

(DuP)|p, = Vflp,.u = 10i — 20j. — -

=4

Exercises:
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