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g(?o) is not a max value
ot g(p) SubSeC'l' +o 3(‘3)-'-'3.
Tndeed, $(1)>$( Fo) ond 5(i)= 3.
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Method of Lasranse mulﬁf' exs

To $ind wox/min for $(p) S"Ljed
t0 the constraint S(P)‘-'- C, find

Then check f-(y,) for each such P -

(T‘ne Fo';n'l's P, are callecl cr‘i‘l‘ica| go'm"l's,)



Exomplesi
D Let § (x,n): -4:-23 and s(x,'a.) =xz+”z.

Find min and max values of 3(::,3.) subjed
to the constraint 3(1,3.) =].

(@ Let S(x,‘t&) = x‘«t% 2" and 3‘“’3")" -X-yi2.
Find min value of § (z,‘a.,i) subjed' to the
constraint 3(1,3.,£)= 6

@ Fi'\a min Oﬂd Mo X leuGS ‘?OY‘ -P(x,a) — 312+82
on 'f\'ie Joma'm S: i(x,a.) . xz-'» &25 25}.



D Let -f(x,a.): -Yx-2y and 3(::., )=+ 92
Fincl min and max {olues 3’ 8

to the constraint 3(1,3.) =].

§ (z,'a.) subjecf



D Let § (x,a)z -4:-23 and 3(’9}) =12“3z-
Find min and max volues of £(xy) subject

to the constraint 3(1,3.) =,







(@ Let S(xn&a%) = x’+}2+ 2" and 3(",33)-‘-' -X-442.
Find min value of § (z,'a.,i) subjed' fo the
constraint 3(1,3.,£)= 6
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@ Find min and max values for -F(x,a) = Jx%+ 32‘
on the domain S= f(x,a) . xz-l» a_z < 25}



@ Find min and max values for -P(x,a) = A%+ 32
on the domain S: f(x,x) s x4 a} <25}




@ Find min and max values for -F(x,a) = Jx%+ 32‘
on the domain S= f(x,a) . xz-l» a_z < 25}



@ Find min and max values for -P(x,n) = x4+ 82
on the domain S°= i(x,a.) : x2+ 82 < 25}.

Solution: N
L:Interior of S: s‘m3\¢ criheal l:o'mi' ot (0,0): V¥ (c.0)=0.




@ Find min and wmax Va|ues 90!‘ -F(x,v) = 3:24- 32
on the domain S= i(x,a.) » xz-l- 82 < 25}

Solution: .
}-‘In-l'eriof 09 S o s'm3\¢ Cf;"';ca| PO'W\‘.' ‘1’ (0,0): V«? (°0 0) =0.

I Bovmclor, of S:
For S(x,z):xz-l-a,z ,




@ Find min and wmax va|ues %r -F(x,z) = 3:24- 32
on the domain S= i(x,x) » xz-l- 32 < 25}

Solution: .
L:Interior of S: s'm3\¢ criheal ro'm'l' ot (0,0): V¥ (c.0)=0.

P_j Bovmclor, o S:
For 3(:,3):124"8' , Solve

o V¥ (Jl,'a.) =\ 73(3‘03) and 3"‘:3)3 25




@ Find min and wmax va|ues ?or -P(x,v) = 3,124- az
on the domain S= i(x,x) » xz-r 32 < 25}

Solution: .
L Interior of S: sinale critical point ot (0,0): 9§(0.0)<3.

I Boumlor’ o S:
For 3(:,3):124‘8' , Solve

o V¥ (Jl,'a) =\ 73(3‘03) and 3(":3»)3 25

o ¥, :)\3,; , s-.a_:)\s.‘, , and 3(".“)3 25



@ Find min and wmax va|ues ?or -P(x,v) = 3,124- az
on the domain S= i(x,x) » xz-r 32 < 25}

Solution: .
L Interior of S: sinale critical point ot (0,0): 9§(0.0)<3.

I Boumlor’ o} S:
For 3(1,3)::124»3' , Solve

o V¥ (Jl,'a) =\ 73(3‘03) and 3(":3»)3 25

o ¥, :)\3,; , s-.a_:)\s.‘, , and 3(".“)3 25
o bx:=22x, 23. =)\25'  and xz-c-a" =25



@ Find min and wmax va|ues ?or -P(x,v) = 3,124- az
on the domain S= i(x,x) » xz-r 32 < 25}

Solution: .
L Interior of S: sinale eritical point ot (0,0): 9§(0.0)<3.

I Boumlor’ o} S:
For 3(1,3)::124»3' , Solve

o V¥ (Jl,'a) =\ 73(3‘03) and 3(":3»)3 25

o ¥, :)\3,; , s-.a_:)\s.‘, , and 3(".“)3 25
o bx:=22x, 23. =)\25'  and xz-c-a" =25

® Qo= )\x ) \a,: )\a, ’ omcl xz-l-'a.z:zs






® Jxz= AL, y:=A

, ond x%+ 2'-' 25

4

A
v

Since x"-l-az =25, either x#0 or 1640.
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Since x"-l-az =25, either x#0 or 1640.

I¥ x3o0,




=\

®* Jxz N,

, ond x%+ 2'-' 25

4

A
v

Since x"-l-az =25, either x#0 or 1640.

I¢ xz2o0, A

3=




=\

®* Jxz N,

, ond x%+ 2'-' 25

4

A
v

Since x"-l-az =25, either x#0 or 1640.

I x30, 3=

A, \J=O



=\

® Yyz \x | , ond 2%+ 2:.-25

4

A
v

Since x"-l-az =25, either x#0 or 1640.

I¥ x30, 3=\, 3=0, ond x=15




® Jxz= AL, y:=A

, ond x%+4'=2S

A
v

Since x'wa" =25, either x#0 or a.to.
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®* Jxz N,

, ond x%+4'=2S

4 4
v

Since x'wa" =25, either x#0 or a.to.




® Jxz= AL, y:=A

- ond 2%+ ': 25

A
v

Since x'wa" =25, either x#0 or a.to.

I¥ x30, 3=\, W':O, ond x=15

A

It (8#0, | =



=\

®* Jxz N,

, ond x%+4'=2S

4 4
v

Since x'wa" =25, either x#0 or a.to.




® Jxz= AL, y:=A

, ond x%+4'=2S

A
v

Since x'wa" =25, either x#0 or a.to.




® Jxz= AL, y:=A

, ond x%+ 2'-' 25

A
v

Since xzi-a" =25, either x#0 or 10.4'0.




Critical Po'm'l's $eom

inferior and boumlaz of S




Values o} eritical

E’m'l's under 3x%+ #‘
3-0%+0% - 0,

Critical Po'm‘l's $eom

inferior and boundary of S

3-521-02: 75

3.(-5) +0%275




Values o} critical

points under 3x%+y®

3‘021' O2 =0 & min

Critical fo'm‘l's $eom

inferior and boundary of S

3.5+ 0%z 75

‘\ NAY
3.(s) 2 +02:75¢

3-021-5 o 25

3.0° +(-s)z: 25




@ Find min and max Value.s %‘or -P(Jt,a) = ?,zzq. 82
on the domain S= f(x,a.) : x4 a} <25},







