
���������	��
��������������������������! #"%$'&)(�� *,+.-0/ 13254!67-58:95;</
&��>=?4A@CBEDGF!9:9.HI6KJ>8:LM4E9�4ENOBEP�PIQR+.DS@G+:6!8.6!8:@.TVUXW
Y 8:NO4!Z�4A@[F56	J>Q<\�Z)8:L527Q]6^F5N<274E\�_�`IF!L52^4E9>8:DG8.ZIJa+.\b2
6bQ]c[9.B!J>F!NOB!cGBE`IF59d\I8:Jec[9:fI6)c[+:L58.c'67f�N<g5\Kh�4Eh�i<DGF!\
c[9.BEJ>F5N<\IQkj lnm7o�pIqEr�s<t
u twv�8.L!2!8.\

X = [xij ]
8:L52

3× 3 x 8#cyJ>BE@[DGQ{z|_78:N]}E~�8 xN<8#c�4ENOZ)8�@G8:DGJ>Q<\�B!\�cG4EQ<@�~�8.N<g5N ~�8
Xij

;�W�6b6!F5D
x21X21 + x22X22 + x23X23 =
x31X21 + x32X22 + x33X23 =

� t

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

0 0 0 1 0
0 0 0 0 3
0 2 0 0 0
0 0 4 0 0
5 0 0 0 0

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

=

� t
∣

∣

∣

∣

∣

∣

∣

∣

1 a a2 a3

1 1 1 1
1 2 4 8
1 b b2 b3

∣

∣

∣

∣

∣

∣

∣

∣

=

� tw=�4�4!9
A
8:L52

n×m x 8#cyJ�BA@[DGQ<z0_5+.c�F7cS9.N<F5h)@[8.D[+ x\I8:6dZ)Q]J>8:\I9.Q<�!~S4
d
_�4E6b6!F5D�4E9

Ax = 0
8:L52!8.\ xN<8:@[DG8:\�Z�cS9.8:DGP�8.\�4>c[9.4EP�4!Z�-AB!N{@GF!9:�56�c[9.BEJ�4

=

� tw�,9 x + z = 0
8.L!2!8.\IN]8�@[�'cSi]6bDG4�-A4!N<��Ja8.D[}5N<8.L!8#c

-!8:@[i<@[+.c�`�BEDGF!J Y fIL5L!8:@[N]8:\�c[4E~SBA@[-58:67@[F5DG4�/

� tw��c[i]6�F5D[Q]L!��6!g!DGfIN]Q
π/3

DC4!Z)QOBE\I\�4EN�-A4!N<�'8:N Y F!D xL54E@GB!cGBE\�4E6>J�BA@[DGQ<z)4
=

� tw�,9 f(x, y) = x2 + y2
Y f�L!L!-5+:\b2

(1, 1)
h�F!\7@ xP�8.N<Q�_

[3, 4]
Q<DCBE\b2b��Q]DCBE\b2bJa8.\7@[Q�Z)8.D[Q]-ABEN<@X~S4I/

� t^��cSJ>8.DX~�fI6�4�`�BEDGF!J�-�B!N{@GF!9.�5c
f
Y fIL5L!-!+.\b2�J>B5cSF xZ)Q]6	h�4EDC��QOBEN]QOc?Z)8.D[Q]-ABEN<@X~S4!Q<\�4!6
F
J�BA@GD[Q<zIBA@�8:L52

F!N]254!\
P
h�F5\5@GP�4E\�_%4E`�F!N�4�L!DC4!Z)Q]8:\�cS-58:67@[F5D

0
;

��4E\ x 8�cS9.+:NOcS}b+:D[@[+.6!8,8 Y fIL5L!-!+.\b27\�8:6�4 P
h�F!\7@ xP�4E\�_)+.c�J>Q]N<258:\�_)`�4

∣

∣

∣

∣

∣

∣

−2 1 0
1 −2 0
0 0 −2

∣

∣

∣

∣

∣

∣

=

� t ∫

2π

0

∫

2

0

r dr dϕ =

� t ∫

1

0

∫

1

0

∫

1−y

0

3
Z
x
Z
y
Z
z =

���a� D¡~�HI6 Y 8.NI4�¢ x ZIQ<J>8:\�9:Q]�5c%@[+.D x+y−z+2w = 08:L52!8.\IN<8:@S@G8:NEJ>8:L74!Z)F!@S@�4!N{@G8:DG+:\I8.6,8:L52�P�B!9:QOc[BE@.T�lO£�pIqEr�s<t

¤ ����Z�~�H�6¥Ja8.L¦4!\I\�4E6�4
T : § 3 → § 3 N]Q]\I8.B xD[QOca@[DC4E\�cS9 Y F!DGJ>B5��Q]�!\�4!6¨4wJ�BA@GD[Q<zIBA@._©J>8:N]2ª4E9

x x@[8.\IL!8.N<2�Q]DCBE\b25B!P�4E\ Y 8.N<+.D[839.c[HIL5F!DGi{@¡~S4I_bJ�4A~SZ�4E9
y x@[8.\IL!8.N<2�65g!DGfIN

π/2
c[9:g!L5L!8.N�8.N Y F5D[L74A@X~S4�;«lk£>p�qAr�s{t

¬ �>�3BENO4!cGcS9.HI\I6,6bQ54¢ x Z)Q]J>8:\I9.Q<�7c (1, 2, 2, 1)
_
(1, 0, 0, 1)

_
(0, 1, 1, 0)

_
(1, 1, 0, 1)

_
(1, 0, 1, 1)

-58:67@[F5D[F56�6!g59:fIN
J�4Az)Q<J�B!N<QOcc[9.B!JR��N]Q<\I8#BEDGQ]cG4E\ Y f�L!L!8:@[N]8:\7@._7+.c©BEN]N<i<@ xcSH�6�8:N]},4@[g5PIPIQ<@�8:9.8:6?N<Q]\I8.B!D[QOc06!F5JRPIQ]\�B5��Q]�E~S4E65+:\7@.;�lk£p�qAr�s<t
® ��¯c[8:DG+:N ~�fI6 Y 8.N54!9�Q]\7@[8.L!DCBENOB!c|c[F!DGD[8.\�Z�~�+�@#/¡lS°�pIqEr�s<t
∫ e

1

∫ lnx

0

f(x, y)
Z
y
Z
x =

± ��v�8:L!258:\²4E9
n × n x 8#c A

J�BA@GD[Q<z)DG4�_�4	-�4!N<�7c
λcS9#BEJ>DC4�+#c�4

v 6= 0
-!8.65@GF!DGDG4

Av = λv
;,³	H)@G45c xcSH�6�J>8:L�_�`IF!L52 lk£�pIqEr�s<t

u t
A + E

cG4A~SBE@[+:D[@[+.6!8
λ + 1

;

� t
A

2
cG4A~SBA@G+:D[@[+.6!8

λ2
;

�|�>� D¡~�HI6 Y 8:N>4
sin 3x

Y f�L!L!-5+:\b2bD[8²4!9�gE@GgbZ Y F!6b�
´%4�2bN]F!D x h�F!N]Q]\IF!J>FE@�4aJ>4!DG45Z)+:67@C4EL!L74EN�T lk£�pIqEr�s<t
(��>� D¡~�HI6 Y 8:N>4E9

f(x, y) = x2 + y2
Y f�L!L!-5+:\b2 x\I8:6¥4

(2, 1)
h�F!\7@[`�F!9d@C4ED[@[F!9.��@[8.N ~�8#c'Z)Q<µ08:DG8:\��:Q xBEN ~SBA@#_

L(x, y)
N]Q]\I8.B!D[QOc�6!g59:8.N<i<@[+#cS+:@._E+#c�+:DGQ]\5@G}5c[i<6#~SB x\�4E6�8:L!258:\IN]8�@G+�@#T lk£�pIqEr�s<t


