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(1) 1 − y + xey = 0

(2) x3y3 + y − x = 0
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(1) ϕ(x, y) = 2x2 + y2 − 1 = 0
*�N � f(x, y) = xy

*�O�P�QSRTO�U�Q $�%�&�'�(
(2) ϕ(x, y) = x2 + y2 − 1 = 0

*�N � f(x, y) = ax2 + 2bxy + cy2
*�O�P�Q $�%�&�'2(

(3) [ VMWMX�Y[Z5\^][_a`cbMdMe8f^].gihajJkle ] ϕ(x, y, z) = x2+y2+z2−1 = 0
*mN � f(x, y, z) =

ax2 + by2 + cz2 + 2pxy + 2qyz + 2rzx
*�O�P�Q $�%�&�'�(

n5o * F8p (2)
* 4�q $ #�K�#.r�H8s�t=u�v�d $ #8K�#.r ( )�) ��w�x $ #.y�z�p�K�#:>�? (M{| *5}�~5Q���}�~�������� F�<�? /8* $.��� y8<��=F )8*�,.- 6��5�0# '�� 3��5K�E ( O�� "��.�

$���� r�3�� $���� � ��" ��� ;�<�3�� $8��� K�E (
(2, 2) { | "���<�y���#�3�4 $ #�K�#�>�? (�{ | A =

(

a b

c d

)

"��0# 0 ��;�< ������� x =

(

x

y

)

F[�:�5�[� λ H8�M��#[y Ax = λx F.;5�^F8p λ $ A
* Y8ZM\�F2<M< � x $ λ ". 5E^� A

* Y[Z5¡=¢�£¥¤�F¦<5<�K.E ( A
*:}8~MQ

λ 65Y.Z5§5¨:© det(A−tE) = t2−(a+d)t+(ad−bc) = 0* 3�"�; � y�<���ª / � ����y�<�K�E (
A =

(

a b

b c

)

F�#�K�E ( f(x, y) 6 ( x y )

(

a b

b c

)(

x

y

)

F�; � y�<�� * � � x =

(

x

y

)

H }M~lQ λ "« =E�� A
*=}:~l���S�¬��* F:p � ( x y )

(

a b

b c

)(

x

y

)

= ( x y )λ

(

x

y

)

=

λ( x y )

(

x

y

)

= (λ(x2 + y2)) F�; � y�<�K�E (­5® * ª $M¯ "�z�<°y�3�<ay { p�K°#�>�? ( S = { (x, y) | ϕ(x, y) = 0} 6 ~�± ; * � � S
*8²³ �«´^µ° :! f(x, y) "¶6 O¶P=Q HM�¶��#«KME ( O¶P=Q $^· r=�¶� (x, y) 6 ϕ(x, y) = 0 F[<¸?¹^º *M» � * f(x, y)

*M¼¶Q $ �°�^� (x, y) "¶; � y:<°� * � � ¹^º¶½ p ¼¶Qa,«- F^#«yM¾°�¶KE ( F (x, y, λ) = f(x, y) − λϕ(x, y) F�z�p ¹�º ;a# *�¼�Q°,�- "«¿�À0#My�Á�ÂÃK�E ( gradϕ = 0

FM;¶� x, y 6 x = 0, y = 0 � ) �Ä6 S
® "^;i< * � gradF = 0 F«;=� (x, y, λ) $ ¾��¶KME (

Fx = 2ax+2by−2λx = 0, Fy = 2bx+2cy−2λy = 0, Fλ = −(x2 +y2 −1) = 0 ; * � ¼�Q $ ���
� (x, y, λ) "��0#

(

a b

b c

)(

x

y

)

= λ

(

x

y

)

H.Å�Æ0#8y�<�K�E (iÇ�È λ 6 A =

(

a b

b c

) *
}�~5Q � �
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)

6 λ "� �E�� A
*�}�~�������� ":; � y�<�K8E (�'�� y }8~��������

(

x
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)



"���#�y�6 f(x, y) = λ F�; � y�<�K�E ( λ 6 }�~5É�Ê�Ë t2 − (a + c)t + ac − b2 = 0
* 3�; * � �

)�*
2 ��3 *�P p�< É H O�P�Q $ ����K�E (5Ç�È O:P�Q 6 a + c +

√

(a − c)2 + 4b2

2
F�;�Â�K�E (}�~5������� $�Ì�Í�Î " %�& ; � y /�O�P5Q H % K � y�<�� * ��Ï�Ð�H�Ñ�"�; � y�<�K�E (

F86�< � y /�}.~�Q ;�Ò86 ':� D���;.<�F�<�?ÔÓ / <���FJÕ�? * � �MÖ:×�Ø d�§5Ù / 3�4�#�y.zp�K�#�>�? ( Fx = 2ax + 2by − 2λx = 0, Fy = 2bx + 2cy − 2λy = 0, Fλ = −(x2 + y2 − 1) = 0 $I��8Ú�K���6�Û0F�Ü�Ý���E (
b = 0 Þ�Ò�?�Þ���ß�à�D���#�K�#�>�? (

(A) b = 0
* F�p ( )�* F�p�6�G= �! *�Q $8á�� y / ��p5K�E�H �:»�*  �! /2â�ã ;�ä�":;�� * ��8� $ ��K�#:>�? ( f(x, y) = ax2 + cy2 �.E (�å a >= c

* F�p:6 � f(x, y) = (a− c)x2 + c(x2 + y2)

F�;5� * � S
® ��6 f(x, y) = (a− c)x2 + c F�;0Â�K8E ( S

® ��6 −1 <= x <= 1 ; * � f(x, y) 6
x = ±1(

)�* F�p y = 0) � O5P�Q a $�æ Â�K�E ( a < c
* F�p�6 f(x, y) = a(x2 + y2) + (c− a)y2

F��5p�� * � � f(x, y) 6 y = ±1(
)�* F.p x = 0) � O5P�Q c $�æ Â2K�E (a'�� y ).* F�p *�O:PQ 6 max{a, c} F.;0Â�K�E (

(B) b 6= 0
* F«p ( y =

λ − a

b
x, x =

λ − c

b
y ' Â x =

λ − c

b

λ − a

b
x FM;¶�^H � x = 0 ;

� y = 0 Fi;çÂ x2 + y2 = 1 ":è¶é=E°� * � x 6= 0 � · � (0'�� y λ − c

b

λ − a

b
= 1 ÇÄÈ

λ2−(a+c)λ+ac−b2 = 0 F[;M� ( )[* F[p f(x, y) = ax2+2bxy+cy2 = (ax2+bxy)+(bxy+cy2) =

(ax + by)x + (bx + cy)y = λx2 + λy2 = λ(x2 + y2) = λ F�;�� (0'�� y 2 � É�Ê�Ë�* 3 *�P p�<
É H O�P�Q $ ����� * � O^P�Q 6 a + c +

√

(a − c)2 + 4b2

2
F�;0Â�KME ( )�*�Ë 6 (A)

* ß�à /ê�ë ��<�K�E (
(3) 6 (3, 3) { | *�}8~:Q $8�=� y.<���ì:Ü�í�"5��p:K8E (mî:ï " (n, n) { | A "8��#8���:�8�

λ F 0 �M;�< n � »�������� x H8�5�0#.y Ax = λx F8;:��F8p � λ $ A
* Y8Z�\ � x $ λ "8 

E�� A
* Y�Z�¡�¢�£�¤0F�ð�<�K�E ( }.~�Q λ 6�Y�Z�§�¨�© ϕA(t) = det(A − tE) = 0

* 3�"�; �yM<��«ª�H � �Ã��y«<�KME ( )¶) � det 6«V^W�© $�ñ E ( ­^® * ª $���� y:<��°ì�ÜMí°"��¶p�KE (:ò ä�3�ó�� { | Ë $ ;�� � r°��3�<�y8ô�y N�õ < (


