Avgor om
f(x,y,z) = x> +2xz+ y> +22° — x°z

har ett lokalt maximum eller minimum i (0,0, 0).
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f(x,y,2z) = x>+ 2xz + y? + 222 — x*z.
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f(x,y,2z) = x>+ 2xz + y? + 222 — x*z.

£(0,0,0) = 0.
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f(x,y,2) =x? —i—2xz—i—y2 4272 _ 22,

VF = (£, f,f!) = (2x 4+ 2z — 2xz, 2y, 2x + 4z — x?),

X'y 'z
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f(x,y,2) =x? —i—2xz—i—y2 4272 _ 22,

VF = (£, f,f!) = (2x 4+ 2z — 2xz, 2y, 2x + 4z — x?),

X'y 'z

V£(0,0,0) = (0,0,0).
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f(x,y,2z) = x* +2xz + y* + 22° — x*z.

VF = (£, f,f!) = (2x 4+ 2z — 2xz, 2y, 2x + 4z — x?),

xs'yr iz

V£(0,0,0) = (0,0,0).

Alltsa ar (0,0,0) en kritisk punkt (annars hade svaret p& fragan
direkt varit att det inte kan vara lokalt max/min).
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Vi underséker nu teckenkaraktdren p& andragradstermerna i
Maclaurinutvecklingen:
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Vi underséker nu teckenkaraktdren p& andragradstermerna i
Maclaurinutvecklingen:

£, =2 — 2z, £1(0,0,0) =2, £, = 0, I, = 2,
fi, =2 —2x, £2(0,0,0) =2, f, =0, . = 4.

y zZ
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Vi underséker nu teckenkaraktdren p& andragradstermerna i
Maclaurinutvecklingen:

fll =2 -2z £(0,0,0) =2, f! =0, f! =2,

» Ixx » Ixy lyy
fir =2 — 2x, £;(0,0,0) =2, {7, =0, f,, =

Andragradstermerna i Maclaurinutvecklingen ges av (med
0=(0,0,0))

fix (0 ~ ~ fyy(0) _ £(0
2 4 1@y + 10 + 25007 + )z + =02
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Vi underséker nu teckenkaraktdren p& andragradstermerna i
Maclaurinutvecklingen:

fll =2 -2z £(0,0,0) =2, f! =0, f! =2,

» Ixx » Ixy lyy
fir =2 — 2x, £;(0,0,0) =2, {7, =0, f,, =

Andragradstermerna i Maclaurinutvecklingen ges av (med
0=(0,0,0))

fix (0 ~ ~ fyy(0) _ £(0
2 4 1@y + 10 + 25007 + )z + =02

:x2—|—y2+2xz+222
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Vi underséker nu teckenkaraktdren p& andragradstermerna i
Maclaurinutvecklingen:

fll =2 -2z £(0,0,0) =2, f! =0, f! =2,

» Ixx » Ixy lyy
fir =2 — 2x, £;(0,0,0) =2, {7, =0, f,, =

Andragradstermerna i Maclaurinutvecklingen ges av (med
0=(0,0,0))

fix (0 ~ ~ fyy(0) _ £(0
2 4 1@y + 10 + 25007 + )z + =02

= x>+ y? 4 2xz+ 222 = (x + 2)2 + y* + 22

Flervariabelanalys



Vi underséker nu teckenkaraktdren p& andragradstermerna i
Maclaurinutvecklingen:

foo =2 =2z, £4(0,0,0) =2, £, =0, f;, =2,
fio =2~ 2x, £5(0,0,0) =2, f7, =0, f; = 4.

y 'zz
Andragradstermerna i Maclaurinutvecklingen ges av (med

0=1(0,0,0))
£ A _ _ £ (_) _ £ A
X"z(o)x2 + f)g,(O)Xy + £2(0)xz + yy2( )y2 + f;;(O)yz + 222(0) 2

= x>+ y? 4 2xz+ 222 = (x + 2)2 + y* + 22

Eftersom denna alltsd ar positivt definit har vi ett lokalt minimum i
(0,0,0).
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