Seminar 2
Priklad 1: Urcete defini¢ni obor nasledujicich funkei:
a) f:== (x,y)>3xy"3 -45x"4 -3y
(x,y)—>3xy3 —45x% — 3y

with(plots); plot3d (f,-5..5,-5 ..5)

[animate, animate3d, animatecurve , arrow, changecoords ,
complexplot, complexplot3d , conformal , conformal3d ,
contourplot , contourplot3d , coordplot , coordplot3d , densityplot,
display , fieldplot, fieldplot3d , gradplot , gradplot3d ,
graphplot3d , implicitplot, implicitplot3d, inequal , interactive,
interactiveparams , intersectplot, listcontplot, listcontplot3d
listdensityplot, listplot, listplot3d, loglogplot , logplot, matrixplot,
multiple, odeplot , pareto , plotcompare , pointplot, pointplot3d ,
polarplot, polygonplot , polygonplot3d , polyhedra_supported ,

polyhedraplot , rootlocus , semilogplot, setcolors, setoptions ,

setoptions3d , spacecurve , sparsematrixplot , surfdata , textplot,
textplot3d , tubeplot |




b) /= (x,y)—sqrt( 1 — x )

(x,y)=>Vy1—xy

solve(xy < 1,{y});

{y=y}]  x=0
with(plots); implicitplot(x y < 1,x=-2.2,y=-2..2, filled = true)

[animate, animate3d, animatecurve , arrow, changecoords ,
complexplot, complexplot3d , conformal , conformal3d ,
contourplot , contourplot3d , coordplot , coordplot3d , densityplot,
display , fieldplot, fieldplot3d , gradplot , gradplot3d ,
graphplot3d , implicitplot, implicitplot3d, inequal , interactive,
interactiveparams , intersectplot, listcontplot, listcontplot3d
listdensityplot, listplot, listplot3d, loglogplot , logplot, matrixplot,
multiple, odeplot , pareto , plotcompare , pointplot, pointplot3d ,
polarplot, polygonplot , polygonplot3d , polyhedra_supported ,
polyhedraplot , rootlocus , semilogplot, setcolors, setoptions ,
setoptions3d , spacecurve , sparsematrixplot , surfdata , textplot,
textplot3d , tubeplot |



€) fi= (x,y) = (2 - (x"2 + y"2))

(x,y) = 1n(2 —x* — %)

implicitplot(x™2 + y"2 < 2,x=-2.2,y =-2..2, filled = true);



Priklad 2: Urcete definiéni obor funkce

= (x,p)—sqrt( y — x*) — sqrt(sqrt(x) — »)

)=y —x> =y x —»

plot([x"2, sqrt(x)],x=0.2,y=0.2);



Priklad 3: Ovérte, Ze body [-1, 5] a [1, 1] lezi na stejné vrstevnici

funkeeg = (x,y) > 2x ) - 22 + =

g(-1,5);g(1,1)
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(x,y)—(2x +y)3—2x+§
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contourplot (g, =2 ..1,1..5, contours = 30);
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Priklad 4: Vypocitejte vSechny prvni parcialni derivace nasledujicich funkci:
f . x4
a) (X7Y7Z)' f: (xaysz)_);

(x,y,z) > —

Diff (f (x,y,2),x) =diff (f(x,y,2),x);

Diff (f(x,y,2),y) =diff (f(x,y,2),y);

Diff (f(x,y,z2),z) =diff (f(x,y,2),2);
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b) fx,y,2): fi= (x,y) = (x> +)° + z4)6
(x,0) > (7 +)° + 24)6

Diff (f (x,»,z),x) =diff (f (x,y,z),x);
_x ((x2 —i—y3 + 24)6) =12 (x2 —i—y3 + 24)5x

4\ 2

Diff (f (x,»,2),») =diff (f (x,y,2),);
( x +y +z )*18(x2+y3+z) y

Diff (f(x,y,2),z) =diff (f(x,y,2),2);
= ((x2 +3° + 24)6) =24 (> +° + 24)523

Piiklad 5: M&me funkei pi = (p, r,w) - —-p"2 [i + L)
r w

1 21 1
(er)—>4p [r+wj

Najdéte parcialni derivace pivzhledem k proménnym p, r, w.PFiklad 6: Poptavka po
penézich M ve Spojenych Statech pro obdobi 1929 - 1952 byla odhadnuta jako
M= (Y,r)— 0.14Y + 76.03 (r - 2) (7084

(Y,7)—0.14Y + 76.03 (r — 2
pro (r > 2), kde Yje kazdoro¢ni narodni diichod a r je irokova sazba méfena v procentech
za rok. Najdéte parcialni derivace podle Y a r a diskutujte vysledky.Priklad 7: Poptavka po
vyrobku zavisi na cené p a cené qnasazené konkurenci d:= (p,q) > a - bp gl ®

)(71)-0‘84

(p.g)—a—bpqg *
kde a, b jsou kladné konstanty ao< 1. Najdéte parcidlni derivace podle p a q.

Priklad 8: Pro funkci 7 := (x,y,z) —>xexp(xz) +1° exp(xy)

(x,,2) —>x> "% + 37 &
vypocditej vSechny parcialni derivace a jejich hodnoty v bodé (1,1,1).
Diff (F(x,y,z),x) =diff (F(x,y,2),x);

_( 2 xz+y3 x}) 2xexz+x226xz+y4exy
X

eval (%, [x=1,y=1,z=1])



Diff (F(x,y,z),y) =diff (F(x,y,2),¥);

0
T (XZ exz+y3 exy) :3)/2 e)cy_i_y3xe)cy
v

eval (%, [x=1,y=1,z=1])

Diff (F(x,y,z),z) =diff (F(x,y,z),2);

eval (%, [x=1,y=1,z=1])




