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5�q

y′ = 3y′′′ − (tg x)y′ + ch x
NTq

y′′ = ey lnx
W�q

y′′ = y2y′ cos x
tvuUwyx=z|{�}�~c�U~.���Q�DuK��zHu!�K�=�U�r�K�!���@}��&���&�(���!��~�������z4�:���U�r�
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5�q

xyy′ + y2 − 1 = 0NTq
(2x + 1)y′ − 3y = 0

g
y(4) = 6

t6uUw¬®�K~°¯|�U�:�U�T�U~±�K}X�-�8²��U��}X�U�
y 6≡ ±1

�U�&�U���U� y′y
y2−1 = − 1

x

u8}Su8�(��u«���1³���u8�µ´(��u8zy~ � ��}¶~����µ�µ�8���8}S�8�:�Bu8}
1
2 ln |y2 − 1| = − ln |x| + C

�·�+³U�+����¸8� �1� u8}Su��(¹.�±¸8u
ln

√

|y2 − 1| = ln eC

|x|
�ºu�³&u(³

y2 − 1 = ± e2C

x2

�
¸8u1�K²�~l�

y = ±
√

1 + A
x2

��u8����}
A ∈ R

���U���:³1��}X�-���U�v¸8�K}Su��=³U�µ���Bu4ue�?���=� �1� uK�p�µu8}S�8}��
y ≡ ±1

���&�U���U��~l�
zHu1��� � u8��1�=�8}Su8} »Bu��
� w�¼�u

y 6≡ 0
�ºu8�1�?���u½�8~°¯6�U�=�U�i�U~±�8}X�-�K²!�U��}X�U� y′

y
= 3

2x+1

u8}Su�����uH���1³��Du8��´?�º� �1� ��}

ln |y| = 3
2

ln |2x + 1|+ C
�������D�8�

y = A|2x + 1|3/2
t
A ∈ R

�µ�U�`�=³1�8}X�-�����µw?��¬¾�?��³&���U�±~D�&�U}����U���U}��ºu�³
A = 2

9

{�u8��u8z«�U�µ�@�6�U}X�µ�8¹.�±~T�(~M�Q�U�
x = 4

�?¿1³1�@}X� � �U�
2x+1 > 0

�0¹X�K²yuz4�-���8}S�!���
y = 2

9
(2x+1)3/2

�
w

À �4365v5ÁP�OSRTGU;=GBV�WBOX9KLXGBIKY!GBV�LSG@7
y′ = g(y/x)

5KLM58C�;:5Án�<?>@n�587=©�gK58C�C!<K;
z = y/x

jlÂ�I?IKd!o@V�Y�NTG@d!GB>@G@7=oB]�oUd!GBL
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2xyy′ = y2 − x2 g y(1) = 1C!GB>BP�GU7=OXo@;#7=o@C�b±\�;=<KN�LXo@E«987&s
t

xy Æ �ruK}|}X�:�(�=³U�±¸8u 2y′ = (y/x) − 1
(y/x)

�½�����D�8�_u¥�K~°¯|�U�:�U�T�U~±�K}X�-�8²��U��}X�U�
y′ = g(y/x)

u8}Su8�(��u
���1³U�Du8��´?�

z = (y/x)
t�u(³&u(³

y = zx
we���U}�²��U�±�µ�U��¹.�������T�U}

y′ = z′x + z
�����k¹M�8²«u

2z′x + 2z = z + 1
z�8~°¯6�U�=�U�i�U~±�8}X�-�K²!�U��}X�U�����:³|»�Ç��±Ç����&�Èu8z4�U}�²F�=³1�@�`¸8�K}Su��=³U�`�Du8��´1�e�U�ÃuFz4�-���8}S�!���Bu

z =
√

A
x − 1

�eu�����}

A 6= 0
�����k� �1� ��}

y = x
√

A
x − 1

�º¬|³
y(1) = 1

�?�:³&���@�`~?�1�U}��µ�@�µ�U}��
A = 2 Æ ¸K�U}i�U}X�-�8¹.�±~��~Éuyz4�-����}S�����=�

�����D�8��uH�?�@�=���&�@�`����Ê!�1�8¸K�U��²
y = x

√

2
x − 1

�+w
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5�q
y′ − 1

x
y = x2

NTq
y′ + y = e−x

t#uUw½Ív}l}Su8�T��´(�Å¸8u8�U~±�8}S���&�8¸8u8}SÎ4¬Ï����z4�=���@�Ðtµ�=³1�U�±¸8�8}Su��:³U����u8�µ´Uw
y′ − 1

x
y = 0

�K~°¯|�U�:�U�T�U~±�K}X�-�8²��U��}X�U�
z4�-����}S�!���Bu

y = Ax
�������D�8�vu�³H�@�=�=���@�`~Á�-�8²��U��}X�@��z4�-���8}S�!���B�8�

y = A(x)y
u8}Su8� � u8�F�?�U�:���:��Ê��K���+³U�

� �����U}�²!�@�`������¹.�±¸8uÈuH�K~°¯|�U�:�U�T�U~±�K}X�-�8²��U��}X�U� � �6u�³U�É�Ku�{(»UÇ��&�É���=�K²
A′(x)x+A(x)−A(x) = x2

��u8zy~ � ��}
A(x) = 1

2x2 + C
�+�µ�����8�

y = 1
2x3 + Cx

�
Ñ ����~l�Jz4�-����}S�!���BÎ4¬|³

y′ + p(x)y = q(x)
�-�K²!�U��}X�U�µ�@�

eP (x) Æ �=³1�U}Át#u�����} P (x)
u(³

p(x)
{���~.ze~.�`¹�¸

��Ê!�1�8¸K�@��²!��w � ���=³1�8�=�1³:³@Ç��&�+����¹X�8²_u � u8}0��}S��u8}X����u�³
yeP (x)

���@��~.¸8�K}��Ò»B�K�Q�KuU{(»�Ç��K�º� �(� �U�Zu(³y�U�&�U� � �U�
eP (x) = e− ln x = 1

x

������¹X�8²
(y 1

x )′ = x
�ºu8zy~ � ��}

y 1
x = 1

2x2 + C
�������D�K�

y = 1
2x3 + Cx

�
� w�¬|³u@we�=���:³ � �U�F�Uze}�¹.�µ�@�`�����y�?¿(³UÊ�}ÉuHzH���&�1�8~l�yz4´&�8�=³1�U�k�=³1�U�U~.���

ex Æ �=³1�@}T�=³1���:�1³:³UÇ�� � �u(³e�-�8²��U� Æ}X�U���U�µÎ
(exy)′ = 1

�ºuKzy~ � ��}
exy = x + C

�������D�K�
y = xe−x + Ce−x

��w
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5�q

x3 − 3xy2 + (y2 − 3x2y)y′ = 0
g

y(1) = 1NTq
(1 − xy) + (xy − x2)y′ = 0W�q
ln y + yex + 2 + (x

y + ex − ch y)y′ = 0

tpuUw
P (x, y) = x3 − 3xy2

���
Q(x, y) = y2 − 3x2y

�?�U�±¸8�8}����1³1´(���Ê!�1�8¸?�U��²����1�?�U}
P (x, y) +

Q(x, y)y′ = 0
u8}Su8�(���

Py = Qx = 6xy
�k¹X�8²Zu��8~°¯6�U�=�U�i�U~±�8}X�-�K²!�U��}X�U�
�-�(³&u8�(�.�
u(³1u(³

(P, Q) Æ �ru8�zy~.���
R

2 → R
2 ��Ê!�1�8¸K�U��²��T�U�H¸8uK�½{����µ�@�T�U~±�8} �UÊ?�1�K¸K�U��²��&�k¬|³H�-�8²8~l�
{������U�T�U~c�8} ��Ê!�1�8¸K�U��² u(x, y) =

1
4
x4− 3

2
x2y2+ 1

3
y3
�¶¹X�8²�u�8~°¯|�U�:�U�T�U~c�8}X�-�8²��U��}X�U�iz«�-����}S�!�8�Bu�u(³

u(x, y) = 1
4
x4− 3

2
x2y2+ 1

3
y3 = C~.z {r}�~c�U~.�v�-�K²!�U��}X�U�`���U}0z4�-�!u������±�

y
¸8u8}Su8z4�@}�²

C
�!�������µu8�����=u!�6¬ �?�:³&���@�`~��&�U}����U���U} ze~±u8�±�

C = − 11
12

�
� w�	�Uz �-�(³&u����-Î

Py = −x
���

Qx = y − 2x
�Å��w4���(³&u��(�µÎ

Py = Qx = 1
y

+ ex
�«¬®z«�-����}S�!�8�Bu

u(x, y) = C
�4u�����}

u
u

(P (x, y), Q(x, y))
¸K���(����� Æ ¸K���(��������Ê?�(�8¸K�U��² �-�8²8~l�_{����µ�@�T�U~±�8} �UÊ?�1�K¸K�U��²��&�

ux = P Æ � ��} u = x ln y + yex +2x+ g(y)
¸Ku8}Su8z4�U}�²

g(y)
��Ê!�1�8¸K�@��²��:�:�����

uy = x
y

+ ex + g′(y) =
x
y + ex − ch y

�������D�8�
g(y) = − sh y

�����y�:³:³1�U}
u(x, y) = x ln y + yex + 2x − sh y

z4�-�#�&�U}X�U}X�?�Á¬
�8~°¯6�U�=�U�i�U~±�8}X�-�K²!�U��}X�U�

y
z4�-����}S�����B�8��u(³

x ln y + yex +2x− sh y = C
~.z {�}�~c�@~.���-�8²��U��}X�U�+u!��»Buyz4�-�

���U���:³1��}X�-���U�
C
�!�������µu8���:�&u8}S��w
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5�q

y′′ − x
x2−1

y′ = 0
g

y(0) = 0
g
y′(0) = 1NTq

2yy′′ = (y′)2
Ä

t+u@w Ñ ~.¸K�U}
y
�i�Uz �:³1�U�=��{��U}�uH�8~°¯|�U�:�U�T�U~c�8}X�-�8²��U��}X�U� � �U�������Bu��yuÈ���U��~.¸K�8}��Ò»&u8~M�¶���@}�²!�U�±������¹.�`���U� »�Ê��

y′ Æ ��-�8²
z(x)

��Ê?�(�8¸K�U����²!�U} �|�U�4�U���:�«�-�8²Ì�@}��&���=�@�r�8�����=³1�U�±¸8�8}Su��:³U����u8�µ´J�K~°¯|�U�:�U�T�U~±�K}X�-�8²��U��}X�U���U�º�KuU{�Ç����KÎ
z′ − x

x2−1z = 0
��º���T���pupz4�-���8}S�!���Bu

z = A
√

|x2 − 1|
� Ñ ~.¸K�U}

z(0) = y′(0) = 1
�
A = 1

� ���

|x2 − 1| = 1 − x2
u«z4�-�!u������±�0{��������?¿1³(�U}X� � �U�T������D�8�

y′ = z =
√

1 − x2
� � �1� ��}~����µ�µ�8���8}S�8�:�Bu8}

t
x = sin u

���U}�²!�@�`������¹.�����:�1�U} w
y = 1

2 arcsin x + 1
2x

√
1 − x2 + C

�«¬|³
y(0) = 0

�?�:³&���@�`~T�&�@}��µ�U���U}
zy~±uK�`�

C = 0
�����

y = 1
2

arcsin x + 1
2
x
√

1 − x2
�

� w Ñ ~�¸K�U}�u�³
x
¸8�8}����1³1´ �T�Uz �=³1�U�:�µ{��U}� �1� �U� u z4���&�&�8�:�U�r�8� �K~°¯|�U�:�U�T�U~±�K}X�-�8²��U��}X�U� � �U�D�

y′ Æ � y��Ê!�1�8¸K�@��²!�U�?�U����¹���¸8u½t
y′ = p(y)

wyu
p Æ �:�|ze~.�����UÊ?�1�K¸K�U��²8�=�:�+���
u�³ y Æ �=uyze~.���Q¸K�8}��µ�(³1´���u«�U}��1���=�U�T�8��8~°¯6�U�=�U�i�U~±�8}X�-�K²!�U��}X�U�µ�@���?u�{�Ç����KÎ

2yp′p = p2
tµÇ!�8²?uK��~l�

y′′ = p′p
w&�Áu(³&u�³

p 6≡ 0
���&�@�µ�U�

2yp′ = p
�

�+³H~l�y�:³1�U�±¸8�8}Su��=³@���DuK�µ´1�����«uÌz4�-���8}S�!���Bu
p = A

√

|y|
�p�+³«u(³

y > 0
���&�U���U� u(³

y′ = A
√

y
�8~ � Æ�&�U�:�U�T�U~c�8}X�-�8²��U��}X�U�`���:³��

y < 0
���&�U���U� u�³

y′ = A
√−y

�8~°¯6�U�=�U�i�U~±�8}X�-�K²!�U��}X�U�����:³Ã¸K��³1�U���H�U� �:³(���
zy~.�T���?�U�±�µ�@�Ì�=³1�U�±¸8�8}Su8�=³U�`�Du8��´(�K��¬ z4�µ����}S�!���Èt�¿(�:�=³(�U¸K����¸KuUwKÎ

y = B(x + C)2
��~�}l}X�U�`¸?�yuH�!����� �(� u8�

�&�U}��:�U���U�`�
p ≡ 0

�ºu�³&u(³
y ≡ C

z4�-���8}S�!���B�+w
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5�q

(1 + x2)y′ + x(1 + y2) = 0NTq √
1 − x2y′ + xy = 0

5K>
y( 1

2 ) = 0
g�OXLSLXG@7�d!Gk5K>

y( 3
5) = 1

C!GB>BP�G@7�O jlGBLf7=o@7=G@LXLXG@L
  ����GB>BGB]�]#ÂDCHdDOS]�]�>&5�]�>Bo@7�d89KLM5K]#>@7=n�587=©�P�OSRTGU;=GBV�WBOX9KLXGBIKY!GBV�LSG@7�;=G8gDoB]�[SIKYe<?LXP1¢�ADC4EHGBI�5

xy′ = xey/x +y
g

y(1) = 0
C!G@>BP�G@7=OSo@;�7=o@C�bc\�;=<KN�LSoBE«987&s

À �_¡|LXP1¢�ADCpE4GBIÈ5eC!¦1d!G@7�C!GB>B§ÈGBLX]#§K;=GBV�P�hÌLXOSV�G&98;=OS]ÁP�OfRTG@;=G@V�WBOM9KLSGBIKY!GBV�LXGU7=G@C!G@7&s
5�q

y′ + y cos x = sin x cos x
g

y(0) = 1NTq
xy′ − (x + 1)y = x2 − x3
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5�q

(y sin x − 1) + y′ cos x = 0NTq
x(y2 + 1) + y(1 − x2)y′ = 0W�q
2x + cos y − (x sin y)y′ = 0

g
y(1) = 0

� �_¡|LXP1¢�ADC E4GBIZ5K>
y′′ + (y′)2 = 1

g
y(0) = 0

g
y′(0) = 0

n�OM9KV!Y!<?]HE«9K]#<�PD;=GBV�P�h P�OSRrG@;=GBV�WBOX9KLfb
GBIKY!GBV�LSG@7=G@7Bs

� ,�������/����B���

2 �Á5�q
y′

1 + y2
= − x

1 + x2

∫

1

1 + y2
dy =

∫

− x

1 + x2
dx

arctg(y) = − 1

2
ln(1 + x2) + C

y = tg

(

−1

2
ln(1 + x2) + C

)

= tg
A√

1 + x2
,

5Kn�<?L
A = eC > 0

Ä
NTq

y′

y
= − x√

1 − x2

d85KIKY
y ≡ 0

∫

1

y
dy =

∫

− x√
1 − x2

dx

ln |y| =
√

1 − x2 + C

y =Ae
√

1−x2

,

5Kn�<?L
A = ±eC 7=G@7�]�>B§?LXG@I?GB]ÉV�GBE

0
]�>&9KEJg(dK5KIKY

A = 0
5v]�>BOSV�I?A�LM98;=OS]ÉE4GBI?<?LSP�9K]0E4OX587�7&Ä �|>

y( 1
2 ) =

0
C!GB>BP�GU7=O+jlGBLf7=o@7=GBLf7e5K>

y ≡ 0
E4GBI?<?LXP�9K]@g�5K>

y( 3
5 ) = 1

C!GB>BP�GU7=O+jlGBLf7=o@7=GBLf7e5K>
y = e−4/5e

√
1−x2

E4GBI?<?LSP�9K]�GBLXoBI?[f7=OTCDO`Ä
  � � P�OfRTG@;=G@V�WBOM9KLSGBIKY!GBV�LXGU7

y′ = ey/x + y
x

5KLM58C�;:5 n�<?>Bn�587=©�Ä
z = y/x

g«5K>B5K>
y = zxn�GBLfY!G@7�7=GB]#[S7=oB]#V�oBL

y′ = z′x + z
Ä

z′x + z =ez + z

z′e−z =
1

x
∫

e−z dz =

∫

1

x
dx

−e−z = ln |x| + C

z = − ln(− ln |x| − C))

�ÅOSd!GBLv5K>
x = 1

C!¦K;=V!Y!o@C!oBV o@;�d!o@V�Y!GB]_E4G@I?<?LXP�9K]#7ÈC!G@;=GB]�]#ÂDCTgÁ5
z = − ln(− ln x − C)

LSGB]�>Å5
E4GBI?jlG@LXGBLS§�Ä���N�Nr§?L

y = −x ln(− lnx − C)
Ä �|>

y(1) = 0
jlGBLS7�o@7=GBLf7Ã5

C = −1
GBLXo@I?[S7=OvC�O �

y = −x ln(1 − lnx)
Ä
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À ��5�q � EHGBI?jlGBLXG@LX§
n�<?EH<?I?oBVHP�OfRTG@;=G@V�WBOM9KLSGBIKY!GBV�LXGU7&g
y′ +y cos x = 0

g�5K>&5K> y′

y
= − cos x

^�n�5
y 6≡

0
q:g!oB]QG@N�Nr§?L

ln |y| = C−sin x
5K>&5K>

y = Ae− sin x g�5Kn�<?L A ∈ R
7�G@7=]�>B§?LSGBI?GB]BÄ �|>·OXV�n�<?EH<?I?oBVyP�OXjXb

jlG@;=G@V�WBOM9KLSGBIKY!GBV�LXGU7�EHGBI?<?LXP�9K]=987�5K>�9KLXLM5KV�P�©|d858;=OM9KLX9K]=9&dK5KL
y = A(x)e− sinx 5KLM58C�N�5KVC!G@;�GB]�]�ÂDCrÄ���G�b

n�GBLfY!G@7�7=GB]#[S7�d!G65K>|G@;�GBP�G@7=OiGBIKY!G@V�LXG@7�NrG��
A′(x)e− sin x −A(x)(cosx)e− sin x + A(x)e− sin x cos x =

sin x cosx
gZ5K>B5K>

A′(x)e− sin x = sin x cos x
gÅ5KE4OSNr§?L

A′(x) = esin x sin x cos x
Ä �QN�NT§?L

A(x) =
∫

esin x sin x cos x dx =
∫

ueu du
gin�5

u = sin x
n�GBLfY!G@7�7=G@]�[S7=o@]#7|d!oBI?>BÂ�VDCrÄ ��>�\�58;=WBOM9KLSOX]

OXV!7=GBIK;=9KLM9K]�]=5KL � ∫

ueu du = ueu −
∫

eu du = (u − 1)eu + c = (−1 + sin x)esin x + c
gkoB]

y = A(x)e− sin x = −1 + sin x + ce− sinx Ä � C!G@>BP�G@7=O�jlGBLf7=o@7=G@LS7
5K>
y = −1 + sin x + 2e− sin x

jlÂ�I?IKd!oBV!YÃG@LXoBI?[f7=OTCDO`Ä

NTq � EHGBI?jlGBLXG@LX§Ån�<?E4<?I?oBV P�OSRrG@;=GBV�W@OM9KLXG@IKY!GBV�LXG@7 y′

y
= 1 +

1

x

5KLM58C�;:5Ìn�<?>Bn�587=© ^
y 6≡ 0

GB]#G@7=oBVig
oB]½5 E4GBI?<?LXP�9K]�5

ln |y| = x + ln |x| + C
gv5K>&5K>

ln |y| = ln exeC |x| g�7=GBn�987 y = Axex Ä �|>
OXV�n�<?EH<?I?oBV P�OSRTGU;=GBV�WBOX9KLXGBIKY!GBV�LSG@7yE4GBI?<?LSP�9K]=987y5K>_9KLSLM5KV�P�©ÌdK58;�OM9KLM9K]�91d85KL

y = A(x)xex 5KLM58C�N�5KV
C!G@;=G@]�]�ÂDCTÄ��ºGBn�GBLSY!GU7�7=GB]�[f7=oB]·AD7:9KV

A′(x)x2ex + A(x)xex + A(x)x2ex − (x + 1)A(x)xex = x2 − x3,
5K>B5K>

A′(x) = e−x − xe−x,
o@]v[XIKY

A(x) =

∫

e−x − xe−x dx = −e−x + xe−x −
∫

e−x dx = xe−x + c,
7=GBn�987

y = x2 + cxex.

Ë � 5�q��|G@E G@I?>&58C�7 �
P (x, y) = y sin x − 1

g
Q(x, y) = cos x

g
Py = sin x

g
Qx = − sin x

Ä
�6OX]#>B<?V�7ÃGBLX]#§K;=GBV�P�h LXOSV�G&98;=OS]BÄ

y′ + y sin x
cos x

= 1
cos x

5KLM58C�N�5KV 5K>
y
GBIKYDÂD7�7�n�587=©(¢=9KV�58C \�;=OXE4Of7=[Sd

jlÂ�I?IKd!oBV!Y!G − ln(cos x)
g�oB]v[SIKY

e− ln(cos x) = 1
cos x

b-]�>BG@L NTG@]�>B<K;=<?>@d8545K>
y′ 1

cos x + y sin x
cos2 x = 1

cos2 xP�OSRrG@;=GBV�W@OM9KLXG@IKY!GBV�LXG@7�G@7ZC858\�¢�ADCTg5KEHGBLSY�NTGBV 5 N�5KL<?LSP�5KL5K>
y 1

cos x

P�G@;=OfdK9KLf7.¢=5Dg�7=GBn�987 y
cos x =

∫

1
cos2 x dx = tg x + C

g�oB]v[SIKY
y = sin x + C cos x

Ä
NTq��|GBE®GBI?>&58C�7��

Py = 2xy
g

Qx = −2xy
Ä

W�q ��I?>&58C�7 �
Py = Qx = − sin y

Ä��|>
ux = 2x + cos y

g
uy = −x sin y

jlGBLf7=o@7=G@LXG@C!G@7�CDOSGBLXoBI?[f7=§
GBIKY�OSC

u
jlÂ�I?IKd!oBV!Y

x2 + x cos y
gD7=GBn�987v5ÈP�OfRTG@;=G@V�WBOM9KLSGBIKY!GBV�LXGU7|9KLS7=5KLM9KV�<?]�E4GBI?<?LSP�9K]=5

x2 + x cos y = C.

�|>
y(1) = 0

jlGBLS7�o@7=GBL
1+1 = C

GB]#G@7=oBV47=G@L ¢�GB]�Â�LÉ^
x = 1

g
y = 0

b±7+n�GBLfY!G@7�7=GB]#[S7=Â�VDCH5K>vGBIKY!G@V�LXG@7�NrG�q:g
7=GBn�987

x2 + x cos y = 2
g�5K>&5K>

y = arccos
2 − x2

x
.

� � �ko@7=jloBLSG@C!o@\�\TG@V OS]ªE4GBI?<?LXP�n�587l¢�ADCTÄ �
z(x) = y′(x)

n�G@LSY!G@7�7�GB]�[S7�oB]�]�GBL45
z′ + z2 = 1]�>BoU7�dK9KLX5K]�>@7=n�587�© P�OfRTG@;�GBV�WBOM9KLSGBIKY!GBV�LSG@7=G@7_C858\�¢�ADC � z′

1−z2 = 1
gÁ5KE4OSNr§?L 5K> 1

1−z2 = 1/2
1−z + 1/2

1+zjlGBLfNT<?V!7:9K]�]#GBI?[S7=]#oBI?o@d!GBL�5K>
ln 1+z

1−z
= 2x + c

g 5Kn�<?L
y′(0) = 0

EHOM587�7
c = 0

gT7=GBn�987
ln 1+z

1−z
= 2x

g
oB]�[XIKY

y′ = z = e2x−1
e2x+1

= ex−e−x

ex+e−x = sh x
ch x

g¶[XIKY
y = ln(ch x) + C

Ä���GBLSn�5K]�>BV�9KLSd85Ã5K>
y(0) = 0jlGBLf7=o@7=GBLf7vOS]Bg�5K>@7·CK58\�¢�ADCTg�n�<?IKY

y = ln(ch x)
Ä
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365¤d�OX]�>B<?V!7 5
p(y) = y′ n�GBLfY!G@7�7=G@]�[S7=o@]#7ªn�5K]�>BV�9KL ¢�ADC ^`E4OSV�7�n�<?IKY

x
]�GBE ]�>BG@;=GU\TGBL«5¤P�OSRTGU;#b

GBV�WBOX9KLXGBIKY!G@V�LXG@7�NrGBVrq:gi58C�C!<K;|5 p′p
1−p2 = 1

¦?]�]#>BGBjlÂ�I?I?oB]#Nr§?L − 1
2 ln |1 − p2| = y + c

5KP�©�P�OfCTÄ � Ofd!GBL
y = 0

bc;=5
x = 0

g oB][XIKY
y′ = 0

OX]�OSI!5K>«5pC!GB>@P�G@7=O�jlG@LS7=o@7�GBLXG@CF]�>BG@;�OXV!7&g
p(0) = 0

g07=G@n�987
c = 0

g
oB]

p
bc;=GH5K>@7kCK58\�¢�ADCTg n�<?IKY

1 − p2 = e−2y g 5K>&5K> y′ = ±
√

1 − e−2y
Ä ��>@7
]#>Bo@7�d89KLM5K]�>U7=n�587=©KC!oBV!7

E4GBI?<?LSPDdK5 ±x + C =
∫

1√
1−e−2y

dy =
∫

ey

√
e2y−1

dy = arch(ey)
Ä�� C!G@>BP�G@7=OQjlGBLS7�o@7=GBLSG@C E4OM587�7

C = 0
g�oB]

y = ln(ch x)
Ä


