Homework 30 Solutions Math 141

L. F(x, v, )=x>+3p" +10+ A8 -x—7)

a—F:lr—ft:O A=2x |2x=6y=x=3y] x=6
dx
oF
A=12
g—i:S—x—_vzﬂ 8—x—y=0
The minimum value is 6° +3-2% +10=758.
2. F(x,y. )=x>—y>+A2x+y-3)
a—F:lr+2;1:0 =—x x=-2y x=2
dx
oF
%J=—2.1'+1=U =2y —4y+y-3=0]y=-1
-2
OF =
—=2x+y-3=0|2x+y-3=0
i Y 7T

The maximum value is 2° —(—l)2 =3.
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The maximum value is 8° +8(—3\)—3>(—3)]2 =13.
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The minimum value is %[3? |-303)®)+8° +% =3

F(x. y. A)= —2y? —21}!—%}'2 +x+ 2y+i(x+y—%]
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7. Minimize xy +»” —x—1 subject to the constraint x—2y =0.
(e d)=s 43~ x-1+(x-2)
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. Minimize x° —Z_Iry+2y2 subject to the constraint 2x— y+5=0.
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. Minimize 2%° +_Irj;+y2—_v

subject to the constraint x+ v =10

F(x.y.A)= 2 +xy+ )7 —y+A(x+y)
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10.

Minimize 2x° — 2+ _v2 —2x +1 subject to the constramnt x—y=3.

F(x.y.A)= 25 = 2xp+ 37 —2x+1+ A(x-y-3)

a—F=4x—2y—2+f{=0 A
dx
dF
=2x+2y-A=0
dy ’
dF
O o x-y-3=0
a7

11. Minimize 18x° +12x + 437
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+6x—4y+35 subject to the constramnt 3x+2y—-1=0.

Flxy.A)=18x" +12xp+ 437 + 6x—dy+5+ A(3x+2y-1)
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12. Minimize 3x° —2xy+x—3y+1 subject to the constramnt x—3y=1.
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13, Minimize x—xp + 2}!2 subject to the constramt x—y+1=0.

F(x,y,fi:] :x—ry+2}'2 +i{x—y+l)
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14. Maximize xy subject to the constraint X - y=3.

F{x,y,.&):xj;+x{(xz —.1:—3]

oF ; 1, ¥

—=y+2Ax=0 | A=—= x=-1 x=

dx 4 2x y=—212 ’ jor i R
_ y=-2 y=-2

i}_sz_izﬂ A=x ‘,}':xj—?r

F 5 =xl -

§=IL__1—'_3=D"} * 3

Now check both answers in the onginal function to see which pair maxinuzes xy. The pair that maximmzes xy
isx=—l y=-2.

15, Minimize xy+ xz— vz subject to the constraint x+ y+z=1.
Flry.z.A)=xy+xz—yz+A(x+y+:z-1)
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16. Mmimize xy+ xz —2yz subject to the constraint x+ y+z=2.
Flxy.z.A)=xy+xz-2wz+Alx+y+z-2)
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17. We want to minimize the function x + v subject to the constraint xy =25 orxpy —25=0.
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s0 x = 3. y = 3 (the positive numbers).

w-25=0



