Seminar 7psiklad 1: Reste graficky problém maximalizace funkce
fi=(x,y)=1-x"2 —y"2
(ry) =1 =2 =72
s podminkami x>=2, y>=3a pak sestavte a ovéite Kuhn-Tuckerovy podminky.

with ( plots) : grafl = contourplot (1- x"2-y"2,x =-3..5,y =-3
..5, contours =30);

PLOT(...)

graf2 = inequal { x > 2,y > 3}, x=-3..5,y=-3..5);
PLOT(...)

Vykreslime
display ([grafl , graf2 1);

Lagrangeova funkce a KKT podminky
L= (x,y,mn)=f(x,y) + m(x =2) +n-(y = 3);
(x,y,mn)=f(x,y) +m(x—=2) +n(y—3)

diff (L(x,y,m,n),x);
-2x+m

diff (L(x,y,m,n),y);



-2y +n
x—2
y—3

solve ( {diff (L(x,y,m,n),x)=0,diff (L(x,y,m,n),y)=0,m
diff (L(x,y,m,n),m) =0,n-diff (L(x,y,m,n),n)=0,diff (L(x,
y,myn),m) = 0,diff (L(x,y,m,n),n) =0}, [x,y,m,n]);

[[x=2,y=3,m=4,n=6]]

Priklad 2: Nacrtnéte piipustnou mnozinu S pro problém maximalizace

f= )= x+ 5 )2 5o

2
)= =(x4 5] =50
’ 2 2

za podminky x+y>=4, x>=-1, y>= 1.Sestavte nezbytné podminky.Urcete graficky feSeni
problému.
with ( plots) : grafl = contourplot (f(x,y),x ==3..5,y=-3..5,

contours =30);

PLOT(...)
graf2 = inequal {x +y>4,x> -1,y > 1},x=-3.5y=-3

2

PLOT(...)
display ([ grafl , graf? ]);



Lagrangeova funkce a KKT podminky

L= (x,y,mnk)=f(x,y) +mx+y—4)+n-(x+1)+k-(y
—1);

(xx,y,mnk)=f(x,y) +mx+y—4)+n(x+1)+k(y—1)

diff (L(x,y,m,n,k),x);
2x—14+m+n

diff (L(x,y,m,n, k),y);

-y+tm+k
diff (L(x, y, m,n, k), m);
x+y—4
diff (L(x,y,m,n, k), n);
x+ 1
diff (L(x, y,m,n, k), k);
y—1

solve ( {diff (L(x,y,m,n,k),x)=0,diff (L(x,y,m,n,k),y)
),

diff (L(x,y,m,n, k), m)=0,n-diff (L(x,y, m,n, k )ZO
diff (L(x,y,m,n, k), m) > 0,diff (L(x,y,m,n, k),n) >0,k
diff (L(x,y,m,n, k), k) =0,diff (L(x,y,m,n, k), k) >0}, [x,y,

m,n,kJ);



[[x=Ly=3,m=3,n=0k=0],[x=-1,y=5m=5n=-6k
=0 [x=3,y=1Lm=7,n=0,k=-6]]

Priklad 3:

Nacrtnéte piipustnou mnoZinu S pro problém max 7 := (x,y) —x + y - exp(x) - exp(x + y)
(x,y)ox+y—¢" — Y

za podminky exp(-x) - y <=0 0, y <= 1/2.Zapiste Kuhn-Tuckerovy nezbytné podminky pro

feSeni problému.

with ( plots) : contourplot (f(x,y),x ==3..5,y ==3 .5, contours

=30);
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l—e —e" TV +me™
e "+ y
diff (L(x,y,m,n),n);



1
y+2

solve ( {diff (L(x,y,m,n),x)=0,diff (L(x,y,m,n),y)=0,m
dlfj‘f(L(xoya m,n),m) :Oa dlfj‘f([‘(xayv m,n),n) :O}a [xay9 m, I’l])

1
x=—ln(1 +e? j,y=7,m=0,n=

1 1
m—2+4e%n—3+2e2]




