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Necessary condition for maxima and minima 
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Critical point or stationary point: 

0),(0),(

int),(int..

int00int

0000

00







yxfandyxfif

pocriticalbetosaidisDyxpoaei

pocriticalascalledisfandfwhichatpoA

yx

yx



Second derivative test for maximum or minimum  
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A point at which the function have neither maximum or 

minimum is called as saddle point. 

Saddle point:  
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Example  1. 

y

a

x

a
xyuofvaluetheFind

33

.min 

Solution: 

2

3
23

2

3
23

33

)/1(

)/1(

1...),(

y

a
xyax

y

f

and
x

a
yxay

x

f

y

a

x

a
xyyxfuLet

















yxyxxy

pocriticaltheisaaeiayx

ayxayxyx

xyyxxyyx

axyandayx

y

a
xand

x

a
yei

y

f
and

x

f

postationaryorpocriticalforeiandFor























0)(

.int),(..

0

00..

00

int)int..(.min.max

333322

2222

3232

2

3

2

3



222)
2

(

1

222)
2

(

),(int

2)
2

(

1,2)
2

(

3

3

3

3

3

3

2

2

2

3

3

3

3

3

3

2

2

3

3

3

3

2

2

2

3

3

3

3

2

2




































a

a

y

a

y
a

y

f
t

yx

f
s

a

a

x

a

x
a

x

f
r

aapocriticaltheat

y

a

y
a

y

f
t

yx

f
s

x

a

x
a

x

f
rnow



//.3

3

.min

),(.min),(

0032.21

3

min

2222

33

33

22

au

aaaau

a

a

a

a
aau

y

a

x

a
xyu

bygivenisuofvalue

aaathasyxfu

randrts













 



Example  2. 
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