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Y" + Y= 0 -7 0 2+ 1= 0 -7 01 = i; 02 =-i

-7 Y1(X)=COSX; Y2(x)=sinx -7 y;=-sinx;y;=cosx

�:�~�~ �~ I) �~ �d�J�~�l�J�r�.�.�o �y�l�~ �l�5�~�~�.�4�. �~�~�) �~�.�4 �,�~�~ �y�l�~ �~ �l�5�1�~ Jl>

W (x) =
I

CO.SX sin xI 2 . 2= cos X + SIn X= 1
-SInX COSx

[
sin x.cos ec X . [COSx.cos ecx [Sin x . [COSX

Y (x)=-cosx. dx-i-sin x. dX-7yp(x)=-cosx. -.-dx+sInx. -.-dx-7
p 1 1 SInx SInX

-7 Yp(X) = sin x.Ln (sin X) - Xcos X

2x
�~�~�I�~�I�~ �y�"�-�4�y�'�+�4�y�=�~ �~�1�~�.�~�d�J�~�~�~�'�~�:�Y Jlio

x

�:�~�.�)�~�1�~ �~�~�~ I) �~ �d�J�~�l�J�r�.�.�o �y�l�~ �l�5�U�b�~�.�4�. �L�~�.�:�:�-�!�I �:�~

0 2-4D+4= 0 -7 (0-2)2 = 0 -7 01 = 2;02 = 2 -7 �~ �d�J�~�l�J�r�.�.�o �~�~ �y�l�~�: Yh (x) = c1e
2X+c2xe

2X

�.�~�~ I (" ....: 1 ·e_!to. �d�J�~�l�J�r�.�.�o ,-,10..:> �,�f�'�~�'�-�U�L . « : �~�L�" �-�o�~ ,-,10..:>· .. 1 Jl>,....-- �~�) 1...7-"'-'- . T· L:' ..... �~�~�) ••• �~ I-- . T· �~ l5 �~

w (x) -I e
2x

xe
2x 1- e4x

- 2e2x e2x+ 2xe2x -

e2xe2x e2xe2x dx
Y (x) = _e2x[X . dx + xe2x[-·-4-dx -7 Yp(x) = _e2xfdx + xe2xf-

p xe'" x.e x x

-7 Yp(x) = _xe2x+ xe2xLnx -7 Yp(x) = xe2x[Lnx -1)

�~ �y�l�~ : Y= c 1sin x + c2 COSx + sin x .Ln (cosec x - cot g x)

�:�~�.�)�~�1�~ �~�~�~ I) �~ �d�J�~�l�J�r�.�.�o �y�l�~ �l�5�U�b�~�.�4�. �,�~�, �:�~

0 2+ 1= 0 -7 01 =i;02 = -i -7 �~ �d�J�~�l�J�r�.�.�o �~�~ �y�'�~�: Yh (x) = c1 COSX+c2sin x

�:�~�~ �~ I) �~ �d�J�~�l�J�r�.�.�o �y�l�~ �l�5�~�~�.�4�. �~�~�) �~�.�4 �~�~ �~�I�~ �~ �l�5�'�~

( )
I

COSx sin xI
w x = =1

-sinx cos x

�:�~�, �~ �I�.�.�S�"�"�~ �y�'�~�~�.

sin x. co tgx . [COSx.cotgx [. fcos
2

X
Y (x) = - cos x [ dx + SInx dx -7Yp(X) = - COSx. COSxdx +SIn x. -.- dx
p 1 1 SInx

--7 Yp(x) = -COSx.sin x -i-sin x.{Ln (cos ecx - cotgx) + COSx} -7 Yp(x) = sin x.Ln (cosecx- cotgx)
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�:�~�.�)�.�9�1�~ �~�~�~ I) �~ �c�J�~�~ �~�I�~ �<�s�U�b�~�.�4�. �~ .9 �o�~�l�~ �~�. I) �~ �o�J�~�~ �I�~�I :J:>'

A(A-1) +6A- 6 = 0 --7 }...2 +5A - 6 =0 --7 (A+ 6)(A-1) = 0 -7 Al = 1;1...2 = -6 --7

�~ �c�J�~�~ �~�~ �~�I�~�: Yh (x) =C1X
1 +C2X-

6

W(X)=IX
1

X-
6

_
71=_7X-

6

1 -6x

Y" + 6x-1 Y' - 6yx-2 = x
J.,
R

f Y2 R f· ylRY =-YI --+Y2 -
P w w

f X-
6.X -6f x-x x x2 x-6 x9 I[X 3

X
3

] 17x3 x3
Y (x)=-x +x =-x---x-=- --- =---=-

P -7x-6 -7x-6 7 2 7 9 7 2 9 7 18 18

p �~�)�~ �~�1�~�.�~ �~�~�L�t�.�.�o �~�r �\�.�~�~�~�4�- �~ �~ �~ �~�~ �~�.�)�O �~ rJS �~�1�0�1�l�5�~ �~ �~�r �~�l�S �1�S�~�~�~�) �L�Y�"�'�~�1

�.�~ J> 1) 0' �~ �~ �o�~�l�~ �~�l�S 1)

�:�~�~�~ c:;ho �~ �~�1�.�9 �.�9�~ �)�~ 0..;;;-0 �~�\�S �~�.�9�)

F( x, s'.v') = 0 :J,I �~�b (,

s' = u(x) uO;-J L �(�.�~�~ y �~�1�.�9 �c�L�l�~�L�t�.�-�o �~�) �.�~�~ �o�~ c:;ho F( x, y', y") = 0 �~ �~�L�S�)�~ �~�I�.�A�.�~ �c�:�l�f�~�~ ./1

�.�~ �~�I�,�> �~�.�~ J.91a.;;yA �~�I�~�.�~ �c�J�~�~�~�. �~ �,�c�:�l�f�~�~ �4�~�;�; �~�.�~�.�9 .y"=u'(x) �~�.�)�~

F( v-v'. v")= 0 :r'.) �~�b (y

�~�.�)�~ y' = u(y) uO;-J 4�·�(�~�4 x �~�1�.�9 �c�J�~�L�t�.�-�o �~�) �~�4 �o�~ c:;ho F(y, v.v') =0 �~ �~�1�.�9 �~�.�9�~ a.;;yo �c�:�l�f�~�~ ./1

�.�~�~�~ �~�.�~ u(y) C!t; �L�S�I�~ J.91a.;;yA �c�J�~�L�t�.�.�o�~�. �~ �,�c�J�~�~ �~�~�;�;�~�.�1 �~ .y"=u'(y).u(y)

Y' =u(y)

" dy d ( ( )) <..5
10�~ j �o�~�1�.�9 d ( ( )) dy '() ( )y = - = - u y ) u y .-= u y.u Y

dx dx dy dx

�.�9�~ o...S �~�)�~ �~�~�.�9 0LS:..oI �~�I �,�~�)�~ �~ �~�)�.�9�A �~�I�~�~ �o�J�~�~ �~ �~�L�>�.�~�.�9 c:lb-.,1.9 �~ �"�c�9�l�~ �L�S�)�~�)�~ �~ �~�!�i�i�:�' �~

�c�L�l�~�L�t�.�-�o �~�l�~ �'�o�~�~ �1�5�l�t�b�L�S�~ �J�I�~�I �~ �~ .9 �o�~�.�? �~�.�,�.�; �j�~ �~ �~�. �~ �~�1�.�9 �)�~ ,I) �~ �~�)�~ �~�I�~�.�~ �c�:�l�f�~�L�u�:�, �~

�.�~ �I�~�. I) P �~�)�!�j�-�O
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�:�~�.�~ p �)�~ I) ax ' +by 2 + ex+ dy +e = 0 �o�J�~�~�:�" 4:.S:;

�.�~�I 0 �Y�!�.�I�~ �~�. �c�J�~�~ 'J,9 cU �~�~ �,�~�~ a = b *0 'pI _,

�.�~�I �~ �~�. �c�J�~�~ �'�J�~ �o�J�~�~ �,�,�~�~ �~�~�I�~ .a.b 'p1_,

�.�~�I �J�,�J�~ �~�. �c�J�~�~ �'�J�~ �o�J�~�~ �,�~�~ �~�~�I �~ a,b.p'-,
�.�~�, �~ �~ �c�:�l�f�~�~ 'L9,s �c�:�l�f�~�~ �,�~�~ �~ ( �~ . ..b.Q.9 ) b 4�~ a 'p'_f

�.�~�I �~�I�) .k> �~�. �c�J�~�~ �'�J�~ �~�_�L�~�~ �,�~�~ a =b = 0 �'�p�1�_�~

�:�~�~�~�~�~

�.�~ �~ 'J y" =1+ s" �d�.�.�f�~�~ :, Jlio

�:�~�I�~ �~�I�~ �,�~ �o�~�~�1 �c�:�l�f�~�~ �0�~�~ �~�t�; �~�~ ) �~�0�4�- �I�~ �.�~�, �~ �~�1�.�9 �~ �~ �~�I �~�t�; �~�1�.�9 �~ �"�-�'�~�~ :J>

y' =V ( x) ; y" =v' (x )

y" =1+ s" ---7 v' (X) =1+ v2
( X) ---7 d:( ) =dx ---7 tg-1 V =X+ C---7v = dy =tg(x +C) ---7 Y =- Ln (cos(x + c ) ) + k

l+v x dx

y' =v(x) �~ y" = v'(x)

", '() () �'�~�~�~�X�j�?�I�)�~�;�'�,�(�) 1 () 1 �.�~�I�J�~�l �~�r�~�r�y�)�a�J�~�~xy + y = x �~ xv x + v x = x ) v x + - v x = )
x

v (x) =e- Hdx [ fl .eHdXdx ] ---7 v (X) =e-Lnx [ feLnx + c] ---7 v (X) =+ �~ [ �~ X2 + C]

---7 v( x) =�+�~�+ c tx'=V(x) dy =�~�+ �~ ---7 fdy = �f�(�~ �+�~�J�d�X ---7Y(x) =.£..+cLnx + k
2x dx2x 2x 4

�:�~�~ �0�1�'�:�;�~ �o�J�~�L�t�.�.�o �~�~ �0�~�~ l..f'l> �~�I�~ �~ �~ �~ �~�r �~�l�) �S�U�b�~�~�.�J �~ �~�L�;�;�) �~ �0�'�~ �:�r�'�~ �~�'�J

�J�I�~�I x2 �.�~�~�~�x�~�~�)�o , X C
(xy')' �=�x�-�-�-�~�)�x�y�'�=�-�+�c ) Y =-+-

2 2 x

x2

y(x) = -+cLnx+k
4

�.�~ �~ �~�,�:�; I) �~ �~ ,yy" +v" =1 �~�,�~�.�~ �c�J�~�~ �~�~ �~�,�~ :f Jli4

�0�~�~ �0�1�'�;�~ �,�c�:�l�f�~�~ �0�~�~ UOl> �~ �~ c5 �~�.�~�~ �~�~ �~�~ �~ �~ �J�~ �.�~�.�? J> ' �~�~�J ) �L�"�,�,�'�;�~ I) �~ �~�.�I :J>

�.�~�;�S J.:> I) �~ �'�~�r �~�l�) �L�5�~�~�~�) �~ �~ �0�~�b Jot.;;)

(
')' �.�~�.�Y�-�:�:�! cs" �J�l�~�1 J)o �~�.�) ), dy d ( ) d �.�~�~ �~ J1.-F1J)o �~�~ jl

yy =1 )yy �=�x�+�c�~�y�.�-�=�x�+�c�~�y y= x+c x )
dx

y2 x2
-=-+cx+k
2 2



www.Redownload.ir

1 1
secx==-- ; 1+ tg2x =-- == sec2x

cosX cos ' X

1 1
cosecx== -.- ; 1+ cotg/x == -.-2- == COSec/x

SIll X SIll X

, �.�~�y�-�:�:�f �~ �J�I�~�I J)o ,.) j'
y"+ y'tgx + ysec"X == nxn-l �~ y"+ y'tgx + (1 + tg2x)Y== llX

n
-

1 ---7 v' + (y.tgx) =nx'"" )

y' + ytgx == Xn +C

�:�~�.�)�~ y{O]=0 b �~ �J�~�l �~

0+ y(0).tg (0)== on + C---7 C== 0

�:�~�.�)�l�~�~�.

y' + y.tgx == x" ---7 y'(n)+ y( n).tg(n)== nn ---7 y'(n) == n"

d �.�~�.�~�~ �J�l�~�' �J�y�-�b�,�~�) 1 1
y"+e2Y==0---7V'(y).v(y)+e2Y�=�=�0�-�-�-�7�~�.�v�(�y�)�=�-�e�2�Y ---7vdv==-e2Ydy ) v2=-_e2Y+c

�~ 2 2

---7 V( Y) == .J2c - e2Y
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R ) �~�~ R > 0 �~ ),1;; �~ �1�5�1�)�~ x =a oJajij �)�~ f ( x) ol! �~ �~�.�~ �~ �~ x =a �~�)�~ I) f (x) �~�\�.�:�; :, �~�~

�(�.�~�~�~ �l�S�!�.�'�~ �t�~

00 f(n) (a)
f (x) =L-,-(x _a)n; Ix -al < R

n=O n.

a �~ l5r �~�.�l�~ an' ... ,at, ao �~�I�~�I 01�)�~ �d�.�5�~�.�~ (x-a) ) �~�I�~ 15r �~�. �I�)�~�.�j �~ �~ �~�~�l�,�j �1�5�r�~�. :Y �~�~

�.�~�~�~ c..SrjSyo

00

ao+at(x- a)+ + an (x - a)n + =L an(x- a)n
n=O

1 Ia I --=linl �~ �:�~ 0¥,jl
R �n�~�(�· .. an

�~�=�n�l�C�l�l�a �I�:�~ '0.4')·1R \tlet.n I ..J UJ J I
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s"+p (x )v'+Q(x) y = 0

�~�I�'�; �~�r �~�. �~�} �~ �~�)�~�~ I) �~�I�~�.�~ �c�J�~�~ �~�.�I �~�I�~ �,�~�~ �~�I�~�.�~ �o�J�~�~ 0-:'.1 lS'y: �L�S�~�L�c �~�~�. X o �~�L�)�·�;�'�;�;�:�;

�:�~�~ �~�.�j �u�)�~ �~ .J,4J�~ �~ ) X o �~ J9"

y(x) = :L an.(x-xo)n
n=O

y(n) (x
o

)
a =---

n ,n.

a3 �~�.�~�o�l�f�0�'�~�~�y�'�(�0�)�=�1�;�y�(�O�)�=�1 �~�y�H�+�x�y�=�O �L�S�'�~�~�'�'�;�L�S�.�r�U�)�~�~�~�I�~ y(x)=:Lanxn �o�~ �~�:�, Jlio
n=O

�.�~�~�I�)

�:�~�.�'�~ �~�~�~ �~�.�j U �J�~ �~ a3 �~�.�~ �)�f�~ �)�~ �o�~ �~ J}-Oy-9 �~ �~�~ �~

yH +xy =0

. yH'(0)
a3 = - -

3!

: ..e, .... ... L & .. �I�\�~ �o�J�~�L�.�.�.�.�.�c ., �~�L y"'(O) �~�~ 1 I:J
�~�.�~ �~ ) . .. \Jr ).. . . �~ �~

)s"+ y+xy' = 0 --» y"'(O)+ y(O)+(O).y'(O)= 0 y(O)=I) y"'(O) = -I J,..,)&b )aJ = -I =-.!.
3! 6

00

�~ �)�~ y(x) = :L a.x" �u�)�~ �~ I) �~�I�~�.�~ �d�-�J�~�~ �~�.�l �~�I�~ �~�0�4�- �·�~�.�A P �~�~ 'J �~�.�j �~�I�~ ..) �c�J�~�~ :Y �J�~
n=O

{

yH+e"y' + xy = x +1

y (0) =1;s'(0) = 2

�.�~ �I�~�. I) a2 �~�I�'�;�~ 0' �~�3�)�) ss�~�.�'�~ �~�~�~ yH(O) olf0' �~ �o�~ x =0 �)�~ �o�~ o.)b �~�~�L�t�.�.�o �~ yfl

y" +eXy'+ xy = x +1--»y"(O)+eOy'(O)+O.y(O)=0+1--»yH(O)+ 2eo= 1--»{(o) = -1 --»az =y"(O) -Hz =_.!.
2! 2

�:�~�.�A �~ �o�~ �o�~�l�~ �~�~�~ jl �~�.�~ y"'(O) �0�~�)�3�' �~�~�~ �l�5�1�~ 3 �~�.�)�3�' �~�~�~ I) y"'(O) �~�.�~ a3 �~ •.ro 0.))3' �~�~�~ �~�I�~

y" +e'y'+ xy = x + 1 �~ ) v" -t e"oy'+ey"+ y+ xy' =1--» y"'(0) + e''oy'(0)+eOy"( 0) + y (0) +Ooy'(O)= 1

--»ym(0)+2eo-Ieo+1:;:;;)--»y"'(0)=-I--»a
3

= y"'(O) --»a
3

=_.!.
3! 6
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{

y ' +eY =x

y(O)=1

�u�)�~�) �I�~�I�~�.�~ y"(O) �)�'�~ 0::>.;5' �I�~�. l5 1.-H �~ �~�~ �~�,�:�:�> ,) y"(O) �)�I�~ as �~�1�~�.�1 �~ �j�~ x2 �~�.�~ 0::>.;5' �I�~ LS1.-H

: .e..... :. �.�.�I�\�~ �e�0�~�L�t�.�.�o ·1 �~ QL I y'(o) �J�'�~
�~�.�~ �~ L9r ). �~ .. ) �~

00

�,�~�.�A y-b.;)::> y= Lanxn �u�)�~ �~ I) �~�I�~�.�:�:�> �c�J�:�:�>�~ 0-:.1 �y�l�~ �~�0�4�- �.�~�I �~�!�J�~ )"!.) �~�I�~�.�~ �o�J�~�~�:�f �J�~
n=O

00 00 00

y=L a.x" �~ y' =L n.anxn-1 �~ v' =L n(n-I).an·x
n-2

n=O n=l n=2

00 00 00 00

y" + x2y = 0 �~ L n(n-I)an.xn-2+ x2·L a.x" =0 �~ L n(n-I).an.xn-2+L an.xn
+

2 = 0
n=2 n=O n=2 n=O

�)�~�, �~ dS �~�~ (n+2) �~ �~�~ (n-2) �~�. tsx �0�'�~ �~�.�~ �0�~�.�l�.�l�b�~ �~�W�)�~ ,) Ls x �0�1�~ �d�S�~�' 0 1�J�~�I �~�~

�.�~�~ �~�~ n-2 �~ ,) n+2 �~�~�:�:�> �~�)�:�:�> III �~�~�~ �o�~�~�1 (n-2) )1 �~�~�.�I�)�:�:�> Lc rJ.5 �~�~ yGt:.;1 '...> �~�,�~�~�.

�:�~�I�:�:�>�~�'�,�>�~�.

00 00

�~ L n(n-l)an·x
n-2+ L aN- 4.X

N
-
2=0

n=2 N=4

2a2x
O+6a3x

1 +L (n(n -I)an+an_4)xn-2=0
n=4

2a2= 0 => a2= 0

6a3 =0 => a3 =0

an- 4

n(n-I)
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�~�.�A �~�)�~ y= L (x+l)n �u�)�~ �~ I) �~�I�~�~ �a�J�~�~ 0-!J �y�l�~ �~�0�~ �.�~�I �~�~�~ ;-:.j �~�I�~�j �"�-�'�~�L�u�,�:�O �J�~
n=O

-1

d1 = d3 = �~�1 + 2 =.J3} { 3} 3
3 --7 �~�.�l�~ �t�~ (R)= min .J3;- --7 R=-

d
2
=- 2 2

2

�:�~ ..e . t:..: �~ 1 �~�. I :1 �~�~ �a�J�~�~
••�~�-�: �~�) ) I ••) �~ �.�F�~�'

y" + P (x ) y' + Q(x ) y = 0

�.�~�I �~ X=X O �~�)�~ �a�J�~�~ �y�l�~ y1b olf01 �~�~ �~ X=X O �~�)�~�.�9�~ y1b Q(X),P(X) �~�I�,�:�;�.�l�l

:) �~�)�~ v' +p(X)y'+Q(X)Y = 0 �o�J�~�L�.�.�.�.�o �~�L�; �~• .9 �~ tY jl �(�~�) �L�5�~�~ �~ .9 �L�5�~�~ �.�.�b�~

�.�~�~ �~�~�~ lim Q[x }, lim P[x] �~�.�9�~ y1b.ll �~�I �(�~�~�) �L�5�~�l�c �~ �~ x = Xo �~ �:�L�5�~�~ �~ ('
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�.�~�~ �~�~�~ lim (X-X O)2.Q(x) �~ lim (x-xo)·p(x) �~ �.�9�~
�X�~�X�o �x�~�x�o

y-fl �~�I �~�L�; �(�~�~ �~�. �~�) �1�5�~�l�c x:i �~ �~ I) x =X o �L�5�~�l�c �~ �~ �:�~�L�; �(�~�) �1�5�~�l�.�c �~ �~ (f

�.�~�~ �~�~�~ lim (X-X O)2 .Q(x), lim (x-xo)p(x) �~�.�9�~ �j�l�~�. �J�.�9�1�~
�x�~�x�o �X�~�X�o

sin x -sinx
y" (x-l)x 2 y=O=>p(x)=O;Q(x)= (x-l)x 2



www.Redownload.ir

�:�~�~ 1< ..- :
1V-;;--- �~

lim p(x) = 0 }X---70
-sinx :::::>

limQ( x) = lim == 00

x---70 X---70 (x - 1)X2

�:�~ �~ 1) limo(x-O)2.Q[x}: limo(x-O)P(x) �~�.�~ �1�5�~�l�c �~ �~ tY �~ �L�5�1�~ Jl>X---7 X---7
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