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Partial Differentiations

The Gradient & Directional Derivative
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The Directional Derivative of  f(x,y,2) at py(%, ¥,.2,) In the direction
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Ex.1:
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Maxima, Minima & Saddle point

f(x,y) will have M |, m, S according to:
1) f, =0, f,=0 tofind the suggested point (a,b).

2) fxx-fyy—(fxy)2>0
Then (a,b) is M or m according to f,, negative or positive.
3) fxx-fyy—(fxy)2<0

Then (a,b) is asaddle point.
4) f,- fyy—(fxy)2 =0

Ex.1: Locate M,m& S (if any)

f=x>—xy+y*+2x+2y—-4
f,=2x-y+2
f,=—X+2y+2

y —

2x -y+2=0 ..(2)
-X+2y+2=0 ..(2)
multi (1) by 2 + (2)

= 3X+6=0 = x=-2 , y=-2 , (-2,-2)

fo=2 , f,=2 , f,=-1

fo-f,—(£,)?=(@-1=3 >0

Since f,>0 = (-2,-2)is m

XX

Ex.2: Locatt Mm& S (if any)

f =x*+y®—3axy
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f =3x*-3ay
f, =3y? —3ax

3x*-3ay=0 ..(1)
3y’ —3ax=0 ..(2)
2

From (1) = y:X—
a

4

In (2) = %—ax:o

= x‘-a’x=0

x(x*-a®)=0
= x=0 , x=a
L y=0 , y=a
= (0,0) & (a,a)
f =6x , f,=6y

1) at (00) = f

XX

fo- f,—(F,)7 =92

(0,0) is asaddle point

2) at (aa) = f, =6a
fy - f,, —(f,)? =(6a)(6a) —9a’
=36a°-9a*=27a’

i) f a>~0 = f, >0
i) if a<0 = f, <0

Problems:
Fng A
x oy a
1) f(x,y,z)=zsin'1l
X
X(2 - cos2y)

2) f(xy.27)=

x?+y?
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3) Find — when
ov
u=0 , o=0if w=x+2 , X=Uu—-2v+1 , y=2u+v-2
X
5 i o=f| Y |, showthat x921y92_g
X“+y OX oy
5 If w=f(x,y) , and x=rcosd , y=rsing, show that

6) If f(xy,2)=0 & z=x+y ,

7)  Find the directional derivative of f(x,y)=xtan™

direction of A=2i -]

8)  Inwhich direction is the directional derivative of f(x,y)=

find

1 ow

e

dz
dx

%y

Y at (1,1) inthe
X

2

X' =y
x° +y?

2

9) The D.D.of f(x,y) at p,(1,2) in the direction towards p,(2,3) is

2+/2 and the D.D.
p, towards the origin.
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