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Kahden muuttujan
Taylorin polynomi

Laskemme ensin osittaisderivaattoja kahden muuttujan
potenssisarjalle

f(x,y) = coo + cro(x — a) + co1(y — b)
+ coo(x — a)2+c11(x— a)(y — b)+ coa(y — b)2

+c30(x — a)* + car(x — a)*(y — b) + cra(x — a)(y — b)* + co3(y — b)*
+...

f(a,b) = Co0
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Kahden muuttujan
Taylorin polynomi

f = coo + c10(x — a) + co1(y — b)
+ co(x —a)? + cr1(x — a)(y — b) + coa(y — b)?
+c30(x — a)> + a1 (x — a)*(y — b) + cra(x — a)(y — b)* + cos(y — b)°
+...

fy = c10+2c0(x — a)+c11(y — b)
+3c30(x — 3)2 +2c1(x—a)(y —b)+cra(y — b)2 +...

fi(a,b) = cio
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Kahden muuttujan
Taylorin polynomi

f = coo + cro(x —a) + co1(y — b)
+ coo(x —a)? + cr1(x — a)(y — b) + co2(y — b)?
+ cs0(x — a)* + ca1(x — a)*(y — b) + cra(x — a)(y — b)* + cos(y — b)°
+...

f, = co1 + c11(x — a) +2co2(y — b)
+ o1(x —a)? + cia(x —a)(y — b) +3cos(y — b)* + ...

fy(a,b) = co1
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Kahden muuttujan
Taylorin polynomi

f. = c1o —|—2C20(X— a) + C11(y — b)
+3C30(X* 3)2 +2C21(X — a)(y — b) + C12(y — b)2 +...

fxx = 2c20+2'3'C30(x—a)+2c21(y— b)+
fux(a,b) = 2c20

ny = C11 +2C21(X— a) —|—2C12(y — b) + ...
ny(a,b) = C11
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Kahden muuttujan
Taylorin polynomi

fy = Co1 + C11(X — a) —|—2c02(y — b)
+ C21(X — 3)2 + C12(X — a)(y — b) +3c03(y — b)2 +...

fix = c11 +2c1(x—a)+c2(y—b)+...
fyx(a,b) = c11

fyy :2c02+c12(x—a)+2-3-c03(y—b)+...
fyy(a,b) = 2C02
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Toisen kertaluvun Taylorin polynomi on nyt

Kahden muuttujan
Taylorin polynomi

Py(x,y) =f+f-(x—a)+f,-(y—b)

fix f
+5 (x—ma) +hy (x—a)ly —b)+ - (v —b)°
1
—f+VFlw+ W THw

2

missa

o X—a fx(a b)) <fxx fx >
W= , Vf= ’ , H= ap
<y— b> (fy(avb) fyx  fyy
P>:n 3ariarvokohta on

<;*) = <Z> —Hlvf (perustelu seraavilla sivuilla)



P5: dariarvokohta 7

-

Lokaalin dariarvon valttamaton ehto funktion (VF = g)

Z(W) = VfTW+ EVVTHW P5: dariarvokohta
w1 1 hi1 hia hi3 wy
= (gl 82 g3) wo | + E (Wl Wo W3) h12 h22 h23 Wo
w3 hiz hxz h3z) \ws

1 1 1
= g1w1 + gws +g3W3+§h11W12+§h22W22+§h33W32+

+ hiowiws + hi1awiws + hogwows

on
Zw, = 0 g1+ hiiwi +hiows +hizws = 0
Zyy, = 0 = 2+ hiowy + hoowo + hosws = 0
zyy, = 0 g3+ hizwy +hpzwo +h3zws = 0
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Eli
g]_ + h]_]_ wy + h12W2 + h]_3 W3 — 0 P5: dariarvokohta
g+ hiowi +hoowo +hswz = 0
g3+ hizwy +hpzwo +h3zwz = 0
hiiwi + hiowo + hizws = —gp
& hpwy+hows +hzws = —g
hizwy + hozwo + h3zws = —g3
hi1 hio hiz wy 81
& | hio hxo hys wy | =— | &
hiz hx3  h33 w3 83
SHw = -VF
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Esimerkki

Etsitdan funktion

f(x,y) = —x?+xy —2y? +5x — 15y +0.01x> d3riarvoa.
Lasketaan pisteeseen (15, —15) kehitetyn toisen kertaluvun
Taylorin polynomin dariarvokohta.

Tehd&an siitd uusi kehityskeskus ja toistetaan tatd kunnes
gradientti on lyhyt tai askeleita on otettu sata.



Koodi:

/* £(x,y) = -x"2 + x*y - 2%y"2 + 5xx - 15%xy + 0.01%x"3
w = zeros(2,100);
w(:,1) = [15,-15]"; k=1;
do
x = w(l,k);
y = w(2,k);
fx = -2%x + y + 5 + 0.03*%x72;
fy = x -4xy -10;
fxx = -2 + 0.06%x;
fxy = 1;
fyx = 1;
fyy = -4;
g = [fx fyl’;
H = [fxx fxy; fyx fyyl;
w(:,k+1) = w(:,k) - inv(H)*g;
k = k+1;
until (norm(g)<0.001) | (k>100)
k=k-1;
w(:,1:k)°
Ohjelman output:
>> gpesim2
ans =
15.00000 -15.00000
-5.00000 -3.75000
0.85366 -2.28659
1.45877 -2.13531
1.46538 -2.13365
(=] = = =
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