



ö�
芌
�
뙠



�뙠
覔
�
ö璈
�

c
.,

'-
D -.

-.
-.

c..
.

'-D ｾ ·t: '£ t ｾ II (: ｾ 1.
1 r

c- v· ｾ f1 c: ｃｾｬ ｾ

V V ｾ ｾ r. G
) & l- .t f ｾ cr c· -
I

(: f

ｾ

c-
ｾr ｾ ·v e. c- f (: '- 't ｾ \. CL 1 ｾＮ ｾ ｾ -e ｾ t ｾ ·v

ｾ

t..
ｾ

v
c:

f
:s

ｾ
ft·

ｾＮ
()

:.
·c

\'
ＧＭｾ

[i
ｾＱ

Ｚｾ
c:

'---:
-
ｾ

E
ｾ

f
c;,'

f
,..

f;
ｾ

.-
S

I:
..

-
ｾＺ

:[
.
ｾ

'-
D

'V
.

c-
t.

ｾ

R.
ｾ

':
}

r
ｾ

ｾ
'-

[,
ＮｾＮ

(
.c

:
&

t..
ｾ

f:: ＮＬｾ
\.

f
Ii:

,.
c
E

r
A

_
f7"

c
r'

ｾ
.c

-
·:V

-
1

:

ｾＭ t ｾ ·v e
. f ｾ

ｬｾ
V

[
.

ｾ
ｾＮ

ｾ
r...

Cf
:

l:.
.

ｴｾ
f

t
fA

ｾ
s
t'

ｾＮ
·f

ｾ
ｾＧ

.c
-

·t ｾ1t ｾ｜ C\ t ｾ ·v t.. c- f ｃｾｬ

·v '- c-ＮＺｾ ｃｾｬ [:. 'e
. c. .f ＮＺｾ Ｚｾ (: '- t .t c· ｾ (, ｾ ｾ 1: : :. ·tr \ ｾＮ ｾＺ ｾ .c
-

t
t

'\
ｾ

ｾ
t't"

"
1

_
v

ｾ
•

t..
.e

:
ｾ

v
v

•
ｾ

E:
:-

*
ｾ

c-
ｾ

·v
f

t
l,

L

ｾ
Ｌｾ

r
ｾ

·,V
t

.f
ｾｦ

ｾ

t. ·C f1 c: (: f
ｾ f1 cr
ＧＭｾ

t.. c- f ｃｾｬ ｾ c· -
1 'f. \. .t- ｾ r r:- ｾ [:. 'e
.

en E -e
,

.
.t

1
c·

ｾ｜
ｾ

'h
""

ｦｴｾ q
ｾ

*1
.

v
\,

;.
.

-
t.

-
,,-

[,
l'

ｾ
r

'(..
L

r.
i:

ｾ
,r

'
(..

·v
ｾ

f

'1 c: r [: t ｾ ·v e. c- r｣ｾＬ ｃｾｬ (: .f:c
-

ｾ -0 [(: f '-
. ｾ o G\
\

ｾ .t ｾ｜ r' ｾｴ ｾ
ｾ

t
'f

).
l

v
•

*
t-

L
v

f:..
.

f
L

t.
.r_

r:
.c

-
.r

'
t;

Www.iepnu.ir

www.mohandesyar.com


ö�芌�뙠
�뙠覔�ö璈�

ＺｾｊＮｊＺＮ ｾ ｾｾ

Ｎｾ ｾ I) ｾＮｪ ｵＩｦｾｾ EY :, ｊｾ

') 5yx2 -ry'e" -4=0

,) x2 s" -4xeY +1=0

f) l + x f: y (t )dt - 4= 0

ｾＮ［ ｾｾｾ ｾｉｾ ｾ , ｾｾｌｵＬ ｾｾ Ｎｾ ...4. ｾ y" 4. y' jl <.5}1 I.):'.j Ｌｾ ｾｉｾｉ ｾ ｌＵｾ E.Y jl ｾ Ｎ ［ ｾ , ｾＬ ｣ｕｾｌｴＮＮｯ Ｚｾ

Ｎｾｉ ｊｾ ｾＱｾＮｾ ｑｪｾｌｴＮＮｯ tY jI (v")

')x3y" + v" -4x =0

,) (x -1)y" + cos y + sins'- 4Y=X
2

2 a2u au 3 au
f) x --x-+y --4x=Oay2 ax ay

: \ - t' ｏＩｾ .Jlio J.:>

Ｎｾｉ ｾＱｾＮｾ ｾｾｾｾＮ Ｌ･Ｚｕｾｾ ('

Ｎ ｾ ｾ ｾ , ｾｾｇｴＮＮｯ L.;r!.1 0...;;yo v' ｾＮ［ ｾｾｾ ｾＱｾ ｾ (,

Ｎ ｾ ｉ Ｈ ｹ Ｇ Ｔ Ｉ ｾ Ｎ ［ ｾ Ｑ ｾ ｾ ｾ ｾ Ｎ ｅ ｙ j1 ･Ｚｕｾｾ (f

Ｎ ｾ Ｑ ｊ ｾ ｉ ｾ Ｉ ｾ Ｌ Ｈ ｹ Ｌ Ｌ Ｉ ｬ ｾ Ｎ ［ ｾ ｾ ｾ ｾ Ｑ Ｎ Ｙ ｾ ｾ ｉ ｾ ｾ ｯ ｊ ｾ ｾ ｾ Ｎ Ｑ ｾ Ｉ ｾ (f

:r-t' ｏ ｊ ｾ Jlio J.:>
(x -1)v' + cos y+sinv"- 4y == x2

Ｎｾｉ ｾｉｾＮｾ ｾｾｾｾＮ Ｌ･ＺｕｾｇｴＮＮｯ ('

Ｎ ｾ Ｑ , 0.;;yo ,(y") ｾ yJ ｾｾｾ ｾＱｾ ｾ ｯｊｾｾ ｾＮＱ 0.;;yo (,

.(cosy),(siny") ｾ ［ ［ ｾ ｾ ｾ ｾ ｉ ｾ ｾ Ｌ ｾ Ｑ ｾ ｾ tY)I ｾｾｾ ｾＮｉＨｦ

Ｎｾｉ y" ｾ o.;;yo ｾＮＧ［ＧＱｾ ｊｬｩＭｯｾＮｉＩｾ ｾ ｾｾＩ ｾ ｾＮＧ［ＧＱｾ ｾｉＧＺ［ ｾＩｾ t1r ｾ ｾ Ｎ ｾ ｾ ｾ ｾ ｾ Ｉ ｾ ｾ Ｇ Ｍ Ｎ Ｕ Ｑ ｾ Ｐ ｾ (f

Ｎ ｾ ｉ ｾ Ｉ ｾ ｾ ｬ Ｌ ｧ ･ Ｚ ｕ ｾ ｾ ｾ Ｎ Ｌ ｾ ｉ ｾ Ｉ Ｉ ｬ ｓ ｾ sin y" ｾＩｾ ｾ y" ｾ［ 60' ｾ ｉ ｾ ｾ oS

:r'-t' ｯｊｾ Jlio J.:>
2 a2u au 3 au

x --x-+y --4x==Oay2 ax ay
au au

.( -,- Ｌ ｣ ｾ Ｎ ｡ s ｾｯＮＺ＾ｑ ｾｉｑ ｾＩ ｾＱ . ｾ ｾ ｵｾ ｾｴ］ｕ )'1 I :1 ｾｾ ｾｾｌｲＮＮｯ ｾ Ｌ･ＺｕｾｌｴＮＮｯ ('ax ay ｾ I.I T·.J .J. ｾ ••.F' ｾ ｾ Ｎ ｆ ｾ Ｎ ••

(a
2uJ...:......,1 " .yyo ay2 (>.;.,:) ｾ ｾ ｾ ｉ ｾ ｾ .u.:>l.....o Lr.-I 4..:1yo <"

ＮｾＩｉｾ u jl Ja> ｾ ｾ ｾ Ｐｾ Ｌｾｉ Ja> b-i j1 ･ＺｕｾｌｴＮＮｯ (f

Ｎ Ｈ Ｎ ｾ ｾ ｾ ｉ ｾ u .s ｾ I) ｾＩｾ ｾｉ ｾｬＩ ) ｾｉ ｾ ｾ ･ＺｕｾｌｴＮＮｯ (f

Ｈ ｾ ｉ ｬ Ｄ Ｎ ｾ ｵ ｾ a jI ･Ｚｕｾｾ Ｐｾ ) .cＮ Ｎ ｊ ｬ ｾ ｾ Ｉ ｾ (0
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n I -l:J . ｾ ｾｾ J1j, «; .. ｾ Ｎｾｌ ｾ｢ ｾｉ ｾｇ n..) . ｾｉ ｾ ｾＬ .. 1n 4..J.j I. ｾｉ . ..) ｾｾｌｴＮＮｯ J1jO" ｾ Ｍ --- .r: ｾ ｾ ｾ Ｎ . <.5).. . ,:> . ｾ ) ｾｾ ｾ . yo ｾｾＮ .r:

ｾ ｉ ｾ Ｎ ｾ ｾ ｾ ｌ ｴ Ｎ Ｎ ｯ L) ＰｾＮ＿ ｉｾＮ ｌｓｉｾ as ｾ｢ ｾｉ n ｾ yo ｾｉｾＮｾ ｾＮＮＩｌｵＺＬ s.:. ｾｾ ｹＧｾ ｵＩｾ ｾ ＰＱＧ［ｾ I) ｌＵＩｾＱ ｾｇ

ＮｾＮ＿ ｊｾ I) Ｉｾｾ ＼ＮＵＩｾＱ ＼ＮＵｾｾｇ '01ｾｉｮ ｾｲｾＧ ..., ｾＬｾＬ ｊｾＧ o..;;yo ｾＬｾｾ ｾｾ 01ｯｊｾｾ ｾ Ｌｾｉ ｾｬＩ

･ｕｊｾ ,J'J ｵ ｾ ｕ Ｇ ｹ ｾ ﾷ ｾ Ｔ ｦ Ｂ ｾ ｾ Ｇ ｹ Yo (x),····'Y2(X)'YI (x) J ＨｓＮＩｾＧ Ｈｓｌ｢ｾｬＳ k o,·····,k2,k1 ｾ ｾｾ Ｚｾ

ｾＮＺ＾ ｾＮＮＩｾ ｾ y=k1Yl +k2Y2 + .....+koYo Ｈｓｌ｢ｾ cG..u..J , k ,; ....k 2,k1 ＨｓｾｕＭＺＧｬＺｩ ｾｨ .:>' ｾ｢ ｾＧｾｊ

Ｚｊｾ Ｍ｜ＮａＧｾ

,
(0)Y Y Y,
(0)Yl Yl Yl =0

,
(0)Yo Yo ...

Yn

Ｚｾｾｾｾｾ

ｾｾｉ ｾｉｾ Y= asin(x+ b) ＼ＮＵｾｾ ｾｾＩＺｊ b,a ｾｕ｢ｾｬＺｩ ｊｾ j' ｾ ｬ ＾ ｾ ｉ ｾ Ｎ Ｚ ｊ ｾ Ｎ Ｎ Ｉ ｌ ｲ Ｎ Ｎ ｯ Ｚ Ｇ Jlio

:J>

l)y = asin(x+b)

2) Y'= a cos(x + b)

3)y" = -asin(x+ b)

Ｎｾ <.sO ｾ ｾ ｾ I) ｾｾ ｾ ｊｾｬ ｵＩｦｾｌＮＮＮｯ Y
>------------4) - =-1

Y"

Yl = e
2x

;Y2=X
2

Ｚｾｉｾｾｬ＿ｯｾｾｯＮＺＮｓＺＮＮｩｾ ｾＧ［Ｔ :J>
,

" ,
"

,
"Y Y Y Y Y Y Y Y Y yL> I) ｊｾ ｾＮｹ［ｾ Ｐｾ ji.j )..\.io

e2x 2e2x 4e2x =O:::::>e2x1 2 4 =0 :::::>1 2 4 =0

x2 2x 2 x2 2x 2 x2 2x 2
ＮｾｾｾＩＩ ｾ <.S.9L...o.9 ｯｾ［ｓ

Y(4 - 8x ) - Y' (2 - 4x 2 ) + Y" (2x - 2x2) = 0

ＮｾＮ ｾ 1 y=csin2x+cos2x , .. ｾｾ c c ｾｬＺｩ ｊｾ ., '-l> Ｇ Ｚ ｉ ｾ ｾ ､ Ｎ Ｎ Ｑ ｾ ｌ ｴ Ｎ Ｎ Ｎ ｯ Ｚ ｾ Jlio.. u- ----- ) ｾ ｾ ). ) ｾ ｾ .rr:

y -cos2x =csin 2x

ｾＺ ;l [ v'+2sin2x =2ccos2x

y-cos2x

y' +2sin 2x

sin2x
Ｍ Ｍ Ｍ ｾ

2cos2x

2ycos 2x -2cos2 2x = y'sin2x+ Zsin' 2x ｾ y' sin2x- 2ycos2x + 2 =0
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'J"?j ｾｾ ｾｬｾ ｾ ｾｬ ｾ as ｾｾｾ Ｐｾ ｈＨｸＬｹＬｹＧＩｕＩｾ ｾ ＬｾｬＮ＾ ＰＭＡＮ［ｾ Ｎｊｾ ｊｾｬ ｾｹａ ｾｉｾＮｾ ･ｕｾｾｾ .

.ｾｾＮ I) 01 ｹｬｾ ＰＱｾ

ｾｬＩ ｾ rb ) sr:? ｊｬｾｬ ｾ oL50\ Ｌ ｾ ｾ A (x) dx == B (y) dy ｾ ｾｾ Ｉｾ I) ｊｾｬ y yo ｾｬｾＮｾ ｾｪｾ 0:..:. ＰＱｾ yfl

ﾷｾＴＮ I) ｹｬｾ ＰＧｾｾ ＧＩｾｩＮｯ

eUJl.Lo ,u(x)==(ax+by+c) ｾ ｾ ｾ 4 ,JIJ ｵｾ ｵｬｪｩｾ ＮｾｾＮＩＺｵＮＮＩｊ ｉｾ y'=f(ax + by+c) ｾ Ｇ Ｉ Ｚ ｊ ･ ｕ ｊ ｾ Ｚ ｾ

Ｎ ｊ ｾ ｾ ｊ ］ ｾ u ｾｬＺｩ ,->1.)7 ->:l:: ｵＺｌＩＮｾ eUJl.Lo ｾ ｾ ,..)fil.o

Ｚ ｾ ｾ ｾ ｾ ｾ

Ｎ ｾ ｾ ｢ ｴ Ｎ ｯ x ｾ 00 ｾ ｾ ,) ｾ ｬ ｾ Ｎ ｾ Ｂ Ｍ Ｇ ｾ ｾ Lr.'.l ｹｬｾ ｾ Ｎｾｬ ｊＧｾｽＭｏ y' == 2x cos" y ｾｬｾＮｪ ｾｾｌｴＮＮＮｯ :, Jlio

Ｚｾｬｾ ｾＧＧＧ＾ Lori.. ｾ ｉ Ｎ ｔ Ａ Ｎ ｾ Ｎ ｾ P ｾＩｾ ｾｬｾＮｾ ｣Ｚｕｾｾ :J.>

dy = Zxcos'y ＭＷｾ = 2xdx ｾ f (1+tg2Y)dY = f2xdx ｾ tgy = x2+c ｾ Y = tg-1 (x2+c)
dx cos Y

1· u -1 (2 ) -1 1tｾ LIfl y= LIfl tg x + c = tg 00 = -
ｘｾｏｏ ｘｾｏｏ 2

2_4
ｾｾ y' = ｾＲ +9 ｾ Ｇ Ｎ ａ Ｎ Ｎ Ｉ o.,bL....o ｉＮｓＧＢｾ '..ａｾﾷｙ Jlio

Ｚｾ｢ ｾＧｹＮｾ . .ｾｬ ｊＢ＿ｾＮ ｾ tY jl P ｾＩｾ ｾｬｾＮｾ ｣Ｚｕｾｾ :J.>

, y2_4 dy y2_4 dy dx fl( 1 1 J f dx 1 IY- 2
1

1 -l(X)
Y = X2+ 9 ｾ dx = X 2 + 9 ｾ y2 - 4 = X 2+ 9 ｾ 4" y - 2 - y + 2 dy = X2+ 9 => 4 Ln y + 2 = 3" tg 3" + c

y' == Jl + x + y + xy

:J.>

ｹＧ］ｾｬＫｸＫｹＨｸＫｬＩ =>dy ］ｾＨｬＫｸＩＨｬＫｹＩ ｾ dy ］ＨＱＫｸＩｾＨｬＫｹＩｾ
dx dx

ｾＨＱＫｹｲｾ､ｹ］ＨｉＫｸＩｾ､ｸｾ ｦＨＱＫｹｲｾ､ｙ］ ｦＨＱＫｘＩｾ､ｘｾＲＨＱＫｙＩｾ］ＥＨＱＫｘＩＥ +k

Ｎ ｾ ｾ I) y'==(X+y)2 ｾ Ｌ ｾ Ｎ ｾ Ｂ Ｍ Ｇ ｾ ｾ ｾ ｾ ｾ Ｇ ｾ Ｚ ｦ Jli.o

d..｢ｾ Ｉｾ ｌｓＩｾＮｾ ｾ

Ｚｾ｢ｾｬＬＮ＾

ｾ u = tg(x+ c) _u_==_x_+.=.-yoS_U"!._·.._'O-J_._d..:>_.}J_'.Ｍｾ ｾＩ x +.y == tg (x + c)
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Ｚｾｾｾ ｾｾ ｾｪｾｽ ｾ ｾ｢ ＰＭ＿ｽｾＩｾ ｾ ｊＬＧｾ［ＮＮｯ ｾＬｾＮｾ ＮｊｾｌｲＮＮｯ ｾ

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

ＮｾＬ ｊｾ ｾＱＹ )"!.j ｾＱＩ jl ｾＱｾＮｾ ＮｊｾｇｴＮＮｯ 0-:.1 ｾｾ ｾＱｾ ＬｾＱｾ 0L;".,; ｾＩｾｾ

() -fp(x)dx { JQ ( ) fp( x )dxd }y x = e . x .e x+ c

y' + ytgx = COS
3

X

Ｚｾ｢ ｾＱｾ ｊｾｽ ｾ ｾｾ L ＬｾＱ J,I ｾ yo ｾ tY j' ｯ Ｎ ｊ ｾ ｌ ｲ Ｎ Ｎ ｯ ｯ ｓ ｾ Ｎ ｬ ｾ ｾ ｾ L :J>

y =e-ftgXdX[ JCOS3 x.eftgxodxdx + C] ｾ Y=e+Lncosx[ JCOS3 x.e-Lncosxdx+ cｊｾ y = cosx[Jcos" xdx +c ]

ｾｹ = cosx[J1+ ｣ｾｳ 2x dx+c] = cosx[ｾ Ｈ ｸ Ｋ ｾ ｳ ｩ ｮ 2x ) +'. ｾ y ］ｾｸ｣ｯｳｸ + : sin2x.cosx+c.cosx

ＺｾＬｾ ｾＬｾ Ｑｾ ＬｾＱ J,1 ｾｹｯ ｾ tY jl ｯＮｊｾｌｲＮＮｯ ｯｓｾＮＱ ｾ ｾｾ L :J>

y (x) =e-f2dx [ J( X
2 + X ) ef2dxdx + c] ｾ y(x) =e-2x [ J(X

2+ X ) .e2xdx + c]

ｾ ｊｉｾＱ

x2 +x e2x

2x+1
(+) 1 2x-e

2
(- )

2 1 2x-e
4

(+)

1 2x

0 -e
8

J
1 1 1

=> (x2+x)e2Xdx=-(x 2 +x)e2X --(2x+l)e2X +_e2x

2 4 4

[1 1 1]=>y(x)=e-2x _(x2 +x)e2X --(2x+1)e2X +_e2x +c
244

. X
2 + x 2x + 1 1 -2x

=>y(x)=-----+-+ce
2 4 4

ＺｾＩｾ y(O)= 1 ｊｾＧ L Jl>
2

y(O) =1=> c= l:=>y(x) = ｾＫ･ＭＲｸ
2

y(l) =!+e-2

2
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Ｚｾｉｾ ｾｉＬ＾ 1:0 Ｎｾｬ J,l ｾ r ｾ tY jl ｌ Ｙ ｾ ｾ ｉ ｾ Ｎ ｾ ｣ ｕ ｾ ｾ Ｚ ｾ

y( x) = e
H dX

[ fsin ｾＮ･ - ｊｾ､ｘ dx +c] => y(x) = e,nx
2
[ fsin ｾＮ･ＭｌｮｸＲ dx + c] => y( x) = x 2

[ fx-2 sin ｾ､ｘ + c ]

y( x) = x2
[ Ｋ｣ｯｳｾ + C] => y(x) = x2 ｣ｯｳｾＫ Cx2

Ｚｾ｢ ｾｉＬ＾ｾ .. ｾ ｾ ｾ ｾ Ｎ ｾ J,I ｾ ｲ ｾ Ｂ Ｂ Ｇ ｾ ｾ ｾ Ｎ ｾ J,.9｣ｕｾｾ ｾｉ ｾＮｾＬ dx ｾ ｣ ｊ ｾ ｾ ｾ Ｉ ｡ ｾ 4 Ｚｾ

y' + Ycot gx=eCOSX=> y (x) =e-Jcotgxdx [ f eCOSX.eJcotgxdxdx + c] => y (x) =e-Lnsinx[ feCOSX.eLnsinxdx+cJ

1 [f cosx ] u =e
COSX
ｾ ｾ 1 ] e

Cos x
cｾ y(x) =-.- sinx.e dx+c --,--.--C-OS-XＭ ｾ Ｉ ｹ Ｈ ｸ Ｉ ==-.-[ _ecos x + c =>y(x) =--.-+-.-

SInx u = - SInx e SInx SInx SInx

(
1tJ eO' c 2 e

Cosx

----------4)y - ］ＭＭＫＭ］Ｑｾ｣］ＲｾｹＨｸＩ］］ＭＮＭＭＭＮＭ
2 1 1 SInx SInx

- .« . ｾ I Ｎｾ I-
I 1 -y ｾ cs" ｾＮｲＺＧ eY) ) v::- r

y + =xe ) y/eY + eY = x u = eY => u'=y'eY
) u'+u = X

---7 U(x) =e- Jdx [J xeJdx dx + c]

=> u( x) = e-x[ fxe" dx + cJ => u(x) = e-x[xex- eX +c] ｾ u(x) =x-I + ce-x

u=e
Y

) eY =(x -l+ce-X
) ｾ y=Ln(x-l+ce-X

)

:c.S),T.)4-

ＺｾＩＮＺ＾ f xedx j> L51.r.

=> f xe" dx =xe" _ex
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ﾷｾ .'. . L., . ｾ d..J I' I :1 • ｾ ｾｾｌｴＮＮｯ ｾ. ｾｾｵ ... ｾＩ Ｎｊｾ ＮｬｓｾｾｾｾＮ ••

y' + p (x )y == Q (x ) .v"

u Ix] == yl-n ｾ U'(X) == (1- n)y-ny'

Ｎｾｉ j.> JlS ｾ ｾｾｾ ｊＮｾ u(x) ｾ ｬ ［ ＼ ｳ Ｑ ｾ ｾ J.91ｾｹＭｯ ｾｾｾｾＮ ｾ ＩＬｳｾ ｾｾｾｾ ｾｾｾ

0.::-.:, . L+ p(x) =Q(x) u ｾ I ·1 ｾ , ..(' ··L ｵｾＮ ｾＮｉ \ ｬ･ｕｾＮ ｾｾｾ ｾ •• 10..>, -0 ｾ ｡ :4.:>.,u
ｾ .9 ｾ n n-l Ｉｾ . ) u ｾ ｾＮｾＮｊ • I· ｾ c...5ｾ ｾＮ \v-;.-- T ｾ ｾ J T

Y Y
ＮＮＮＭＮＮｊｨｾ bt.il I . ｾ e.t.:> I - I'"

-,v-;.-- ｾ ｾ Ｎ ) ｾＮｾ •• ｾ

Ｚ Ｌ Ｌ ｾ ｾ ｾ ｌ Ｎ Ｎ Ｎ Ｎ ｡ Ｎ ｯ

Ｎ ｾ ｾ I)xy" + Y== Xy4 ｾｉＮａＮｾ ｾｾｾ ｾｾ ｾＱｾ :, Jlio

U(X)==yl-4 ==y-3=>U'(x)==-3y-4y'

, 4 xy' Y (-U'] , 3xy + Y== xy ｾ -4 + - == X ｾ X - + u == X ｾ U - - U == -3 ==>
y y4 3 X

Ｚｾｉｾ ｾＱｙＮ III ﾷｾＴｾ ｾ J.91ｾ yo ｾｾｾ ｾＮ '<-9,9 ｾｾｾ

u (x) = e+Hdx [ f-3e- HdXdx +c] ｾ u(x) = e31nx[f-3e-31nxdx+ c] => u (x) = x' [f-3x-3+ c]

ｾｕＨｘＩ］ｘＳ｛ ｾｘＭＲ Ｋｃ｝ｾｕＨｘＩ］ＥｘＫｃｘＳ U=y-3 )y(x)=F
3 -X +cx3

2

Ｚｾｉｾ ｾｉＬ＾ III ﾷｾＴｾ ｾｾｾ tY jl n == -1 LSI) ｾ Ｇｊｾ ｾｉｾＮｾ ｾｾ｢ ｾＱ ｾＮｾ :J>

u(x) == yl-(-I) == y2 => u'(x) == 2yy'

, X ,., u(x) == y2 U' ,
Y + Y == - => yy + v: == X ) - + u == X ｾ U + 2u = 2x

y u'(x) == 2yy' 2

Ｚｾｉｾ ｾｉＬ＾ IjJ Ｎｾｾｾ ｾＮｾ ｊｾｉ ｾﾷｲ ｾ ｯＮｊｾｾ ｾ ｾ ＧＩｾｾ ｾｾ｢ Ｌｾｾｾ ｾＩｬｯ

U(x) = e-f2dx [ f 2xe' f ｾ dx dx +c] ｾ U(x) =e-2x [f 2xe2xdx +c] ｾ u ( x ) = e-2x [ xe2x - ｾ e2x+ c] ｾ

( ) I -2x U == y+2 ＨＩｾ 1 -2xU x ==x--+ce _.. )y X == x--+ce
2 2
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....- ------------------------- Ｚ ｾ Ｉ Ｌ ｔ ｾ Ｔ

1 2x-e
2

1 2x-e
4

Ｎｾｾ I) y' + y = y2(cosx-sinx) ｾ Ｌ ｾ Ｎ ｾ ｣ ｊ ｾ ｾ ｾ ｾ ｾ Ｑ ｾ :y-' Jli-o

Ｚｾ｢ ｾｉＬＮ＾ 1:0 Ｎｾｾｾ ｾＬＮ［ ｾ tY ) n =2 ｾｬｪ 1 ｾ 'J,g ｾｾｌｴＮＮｯ ｾｉ ｾＮｾ Ｚｾ

ｾｾ ｹｾ ＨｹＭＲＩＩｾ ｉＩｾ［Ｍ｢

y' + Y= y2(cos x - sinx) ) y-2y' + v' = cosX- sin x

-u'+ u = cosx-sinx
U(X)=y-l
'() 2 , )U x =-y- y

Ｚｾ｢ ｾｉＬＮ＾ III Ｎｾｾｾ ｾＮｾ ｾ J,I ｾ ｹ ｯ ｣ ｊ ｾ ｇ ｴ Ｎ Ｎ ｯ ｾ ｾ ,y-b.; ｾＩｾ ｾｾｾ 05 ｾｾｾｾＩｬｯ

u'- u =sin x - cos xｾ u (x) =e+ fdx [ J(sinx- cos x)e-fdx dx +c] ｾ u (x) =e" [J(sinx - cos x)e-Xdx+ c ]

() +x [ . -x] () x· u=y-l) y(x) __ 1 .
ｾ u x = e c - SIn x.e ｾ u x = ce - SInx---:.-----t-

ce" -SInx

sin x - cos x (+)

cosx+ sin x

-(sinx - cosx;--....-.......

-x-e

J(sin-cosx)e-xdx

= (cos x - sinx)e-x - (cosx +sinx)e-x - J(sin-cos x)e-Xdx

ｾ 2J(sinx-cosx)e-Xdx=-2sinxe-x

ｾ J(sinx - cos x)e-Xdx = -sinx£x

Ｚ ｾ Ir:;.- Ｎｾｉ x ｾｬＺ［ ｌｓｉｾ ｊｾ ｾ tY ) ｊｾ ｾｾｌｴＮＮｯ ,6 ｾ Ｉ ｾ ｾ Lx.! ｾ ＬｾｾｌｴＮＮｯ ｾｽ Ｉｾ ｾｾ ｾ ｾ :J:>

dx x3y2Iny - x , 1 (I) 3- = => x +- x = y ny .x
dy Y Y

Ｚｾｉｾｾ .. ｉｾ 1:0 Ｎｾｌ ..-A n =3 oS ｾ . 1d..J ,)'L ｯｾ •• ｣ｊｾｌｴＮＮｯ 1< .... ｾ ｾｾ .« L
Iv-;.-- T ｾ ｾＩｾ '" ｾ Ｎ .. ｾ ｾ Ｉ ｾ .

u(y) =X
l
-

3 =x-2 ｾ U' (v) = -2x-3x'

, 1 1 ｾｾｾｾ ｸＭＳＩｾｉＩｾｹ｢ , -3 x-2 -u' U , 2u
x ＫＭｸ］ｸﾷＮｹｉｮｹＭＭＭＭＭＭＭＭｾＩｘｘ +-=yIny ｾ -+-=yIn y=> u --=-2ylny

y y 2 Y Y

Www.iepnu.ir
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Ｚｾ｢ ｾｉｯＮ＾ ｉｬｬＮｾ t. ｉＮｾ t,.....:.. J I «: ｾ ｾ ｌ ｵ Ｌ s..., ｾ , .. ｾｾ ｣Ｎｕｾｾ ｾ ｾ .•. ｾｾ
\V-;;--T ｾ ｾ ｬ Ｎ Ｎ ｊ Ｇ Ｑ • • ｾ ｾ • .r" ... L9r ｾ ｾ

ｦ ｾ ､ ｙ [J -ｦｾ､ｙ｝ 2 [J Iny-
2

] [J Iny ] lS).9b4. )I ｯＮＩｾＱＴu(y)=e y • -2ylny.e y dy =e1n y
• -2ylny.e dy+c =y2 -2ydy + c )

U(y)=y2[-(In y)2 +c] u(y)=x-
2

) \ ］ｹＲ｛ｃ｟ＨｉｮｹＩＲ｝ｾｘＲｹＲ = 1 2
X c-(lny)

:J.ol! c,; j1 J,1 ｾＮｾ ｾＱｾＮｾ ｵｾｾｌｴＮｯ (f-f

P(x,y)dx+Q(x,y)dy=O Ｚ ｾ Ｎ ａ ｰ Ｉ ｾ I) ｊＺｬａＮｯｾＧｾＮｾ ｾｾｾ

ｾＴｬＵＢ u (x, y)=c .:} ｬ Ｕ Ｂ ｾ ｹ ｬ ｾ ,.)b 0L;.,; 01y l5" .9 ＮＩｾｬＵＢ ｾ j...>l5" tY jI ＧＩｾ lo cU.;lL...o ＬｾＴ y;1y; ｾ［ = ｾｾ ｾＰＴﾭ

:0' Ｉ ｾ ｾ

au
-=p(x,y)ax
au
ay =Q(x,y)

Ｚｾｾｾｾｾ

ｾｾ ＬｾＩｾ ｾ ｵｾ ｬｾ ) ｾ (2x3 + 3xy2 )dx + (2y 3 + 3x2y)dy == 0 ｾＱｾＮｾ ｯｊｾｬｵ ) ｌｓＢＢＡＱｾ :, Jti.o

Jl.> ＮｾＩｾｉｾ ｾｬＩ ｾ ｾ ｾｬＩ ｾＱｽＭ＿ｾ ｷｾｾｾ ｾＴＮ ｾ 1) La ｾ ｾＱ ｐＨｸＬｹＩ､ｸＫｑＨｸｾｹＩ､ｹ ｵＩｾ ｾ ｊｬｾ ｾ :J:>

Ｚｾ ｾＩＮｊｾ 1) ＰｾｪＭＡ ｾｬＩ ＮＮ｢ｾ ｴＮｾｬ ｾＮｾ

x e- y e O
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1 dP 1
p(x,y)=x2+-+by2 ｾ -=--+2by

Y dy y2

Q(x,y)=axy-Z :::::::> dQ=ay-Z
ax

-1 a {a=-l=> ＭＫＲ｢ｹ］］Ｍｾ
y2 y2 b = 0

ｉｾｉ ｾＮＴ Jl> ＮｾＩｾｉｾ ｾｬＩｾ ｾ ｪａｾ ｵＩＱｾｾ ｾＴＮ ｾ I) lA tS ｾＴｾ P(x,y)dx+Q(x,y)dy ｵ Ｉ ｾ ｾ ｾ ｾ Ｚ ｾ

Ｚ ｾ ｾ Ｉ Ｉ Ｂ Ａ I) ＰｾｊＧＡ J.olS" ..b ｾ

ap
p(x,y)==x3

_ xy2=>-=-2xyay

( )
3 2 aQQ x,y = y -x y =>-=-2xyax

:-lJ .. e. t..:.: ｾ 1 \oJ' I :1 ｾｾ ｣ｊｾｌＮＮＮＮｯ
••ｾｾＩ ＩｊＧＮＩｾｾＧ

P(x,y)dx+Q(x,y)dy == 0

ｹｾ L4S ｾｾＮ ｌＵＱｑＮｪｾ ｾ 1) Il(x,y) Ｎ ｬ Ｎ ［ Ｎ ｪ ｾ I.S""!G ＬＬＺＩｾＢＺＢＢＢｉ ｾ ｾｉ '':'J"! ＮＮｬｊｬ＾Ｑｾ jAl5' Ｉ＼ｦｾ ,J.:,lLo Ｌｾｾ ｾ［ＢＪ ｾ［ ｾＰｾ

Ｚｾ . :ｾｾ ｾＮｾ ｪａｾ ｾｉｾＮｾ ｾｾｾ ｾ ｾ Ｌ･ｕｾｾ ＬｾｉｾＮｾ ｯｊｾｾ ｾＮｬＩｾ '01

a d
-(P.Jl) = -(Q.J.l)ay ax

www.mohandesyar.com


ö�芌�뙠
�뙠覔�ö璈�

ｾ ｪｾ ｊｬｾＱ ｊＮｯｾ ｾｾＮ ｬｓｬｾ ＮｾＱ ｯｾｾ P ｾＩｊＭｏ ｾＱｾＮｾ ｡ｊｾｌｴＮｯ ｬＵＱｾ ＧｪｾｊｬｾＱ ｊＮＮｯｾｾＮ f.l(x,y):a Ｐ Ｇ ｾ Ｇ ｾ ｯ ｾ Ｐ Ｑ

Ｚ ｾ ｌ ｾ ｾ Ｎ ｾ ｾ Ｎ Ｌ Ｈ Ｇ ﾷ ｾ Ｑ•• y-!.) . ｾ -J ｾＮ

) ｯｾｾＱ L ｾＮ ｾ ｾ Uo ｹＭｊＩｾ Ｇｯｾｾ Ｐｾ ｾＱＹ Jl=XUyB ｾ ｾ Ｑ Ｙ Ｉ ｾ d$ ｪｾ ｊｬｾＧ ｊＮｯｾ ｾ Ｉ［Ｍ＾ｾ ｾｉｽＭｏ ｾ ｾ (uiJl

ＮＮ｢ｾ ｾ ｯｾｹＵ ｹｾ rb ｾ Ｉ ｾ ｾ Ｑ ｾ Ｎ ｾ ｡ ｊ ｾ ｌ ｵ Ｌ Ｉ ｾ ,1) ｾ )l:..>L, 01 ＰＧｾＧｾ ＬｾＮＱｾ ｌｊＭ＿ＮＱＮｹｾ Ｎｾｾｾ ｾ ｯｾ ｯｾｬｾ ｬＵｬｊ｢ｾＮｹｦ

Ｎｾｾ ｾｾ jL.u ｊｬｾＱ ｊＭｯｾ ｾｾ LJ ＬｾＮｾ 1) ｾｬ＾ ､Ｎｊｾｾ Ｐｾｾ J.olS

ｉｾ -I' 1 (ap dQJ h() --I:ou· ｾ ｌ - --- = X :ySl('
U 'Qay dX

-- -. 1 ( ap dQJ h( ) --ＺｯｾＰＱ ｾｾ --- = xy :ySl (f
yQ-xP ay dX

( )
fh(xy)d(xy)

Jl xy =e

:ｾｊＮｊＺＮ ｾ ｾ L....a.4

Ｎｾ ｉｾＮ ydx + (xLny + y6)dy = 0 ｾｉＮａＮｾ ｡ｊｾｾ ｬＵＱｾ ＧｪｌＬｊｉｾＱ J.ol.c ｾＮ :, Jlio

:J>

dP
P(x,y) =y ｾ - =1

dy

Q(x, y) = ( xLny + l' ) ｾ i)Q = Lnyax

=> ｾＨ､ｐ _dQJ=I-Lny =!_ Lny =h(y)
P dy dx y y y

ＮｾＮＬ ... ｵｾｾｾﾷ

f (I.ny 1Jd (Lny)2

() - f h(y) dy , -y-y y -Lny+-
2
-

11 Y =e =e =e =>

(Lny)2
e-2 -

Jl(Y)=--
y
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ap
P(X,y)=y-tg-1x => ay =1

Q(x,y)=1+x
2

=> ｾｾ］Ｒｘ

:J:>

=> ｾ (ap_ aQ) = h (x ) => h (x ) =1-2x
Q ay ax 1+ x2

fl - 2x ｾ 1 2x Jh x dx -2dx -2--2 dx
=> 11(x) = ef () = e 1+x = e 1+x l+x

-I (2) ( 2) tg-1x

()
tg x-Ln l+x tg-1x -Ln l+x () e

=>f.l x = e = e.e =>f.l x =--
1+x2

:J:>

ap
P(x,y)=xy+y2=>-==x+2y

ay =>h(y)=.!..(ap_ aQ)=>h(y)= 3x+3y ］ ｾ
aQ p ay ax y (x + y) y

Q[x.y] =_x2 -xy => ｾ］ＭＲｸＭｹ

()
- fh(y)dy - f-y3dy -3Lny 1

=>f.l y =e =e =e =-y3

ＺｲｾｾＧｊ

Ｚｾｬｾ ｾｬＬ＾ ｬｾ ＮｾＮｾｾ f.l(x, y) = ｸ｡ｹｾ ｵＩｾ "--! 1) ｊｬｾｬ ＩｾｬＬｧ Ｌｾ ｾｬｓＧ ｾｬｾＮｾ ｾｾｾ oS ｾＮＱ "--! ｾＺ［ ｾ

ｸ｡ｹｾ (xy + y2)dx - ｸ｡ｹｾ (x 2 + xy )dy = 0 => Ｈｸ｡ＫｬｹｾＫｬ + ｸ｡ｹｾＫＲ )dx - Ｈｸ｡ＫＲｹｾ + xa+1 ｹｾＫｬ ) dy = 0

ｾＫＱ］ＭＨ a+2)

ｾ Ｋ Ｒ ］ Ｍ Ｈ a+l)

｡ Ｋ ｾ ］ Ｍ Ｓ
ｾ ｾ

｡ Ｋ ｾ ］ Ｍ Ｓ

Ｎ ｾ ｾ ｾ ｬ ｾ ｾ ｳ ｾ ｾ Ｌ ｡ ｾ ｬ Ｚ ［ ｾ Ｌ ｊ ｾ ｾ ｾ ｾ ｾ ｾ ｾ ｾ Ｎ ｾ ｾ Ｚ ［ ｾ

ｾ ｪ ｾ ｊ ｬ ｾ ｬ ｾ ｬ ｾ Ｌ ｾ Ｉ ｾ 1) ｡Ｋｾ］ＭＳ ＮＮ｢ｾ oS ｾ 15llb J3,a sl) ｾ
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p,O: ｾｾＮ ｬｓｉｾ I) Ｐｾｾ ｾｬＩ Ｎ｢ｾ ｾ ｾ ｾｾ ｾｹｏ ｾｾｌｵＬ ｾＩｯ Ｉｾ I) Jl(x,y) == ｸ｡ｹｾ ｪｾ ｊｉｾＧ J.olc ｉ ｾ ｉ :J.:>

ＺｾＱｾ ｾＱＬＮ＾ ｉｾ Ｎｾ｣Ｎｳｏ ｾＩｾ

(2y - 3Xy2)dx - xdy == 0 ｾ .... ,""yO Il=X
lX y

p ) :> ) (2xlXyP+1 - 3XlX+1yP+2 )dx - XlX+1yPdy =0 => ＰＮＩｾ J.olS1.r. : ｾＺ == ｾｾ

P(x, y) == 2xlXyP+1 - 3XlX+1yP+2 ｾ ap == ＲＨｾ + l)xlXyP - ＳＨｾ + 2)XlX+1l+1

ay

Q(X,y)==-XlX+1yP ｾ aQ == _(a + l )x lXyPax

{

2(P+1)== -(0:+1)
ｾ 2(P+ ＱＩｸ｡ｹｾ - 3(P+ ＲＩｸ｡ＫｬｹｾＫＱ == -(0: + ＱＩｸ｡ｹｾ ｾ ｾ P=-2 ; ex == 1

-3(P+2)==O

ｾ ｪ ｾ ｊ ｉ ｾ Ｇ ｊ Ｎ ｯ ｾ :Jl(X,y) == xy "

Ｚｾ ..e. L:.: ｾ I \oJ' I. -:1 ｾｾ ｾｾｌｴＮＮｯ•...;-::--: ｾＩ ) ｾ ..) ｾ -r--;.

Plx, y)dx + Q[x.yj dy == 0

P(AX,Ay) == Aap(x, y)

Q(AX,Ay) == AaQ(x, y)

0-.:. ｾＬｾ ｾＩｾ ｾ ＢＭＧｾｌｵＬ .y [x] = xu(x) ｾ Ｎ ｾ Ｎ ｾ ｾ Ｌ ｾ ｢ Ｐ ｾ Ｐ Ｑ Ｇ ［ ｾ ｾ ｾ ｾ tY) I) Ｉｾｾ ｾＱｾＮｾ ＢＭＧｾｌｵＬ

Ｎｾ ｾｉｾ ｾＮ ｾ U ｾｬ［ ｬｓｬｾ ＩＢＡＮｾＮ ｣ＮｓＮｬｾ ＢＭＧｾｌｵＬ

.11 v' == U + xu'
Y == ux /

ｾ､ｹ == xdu + udx

ｾ y'==u+xu';y==ux ｾ ｾ ｾ ｾ ｾ ｾ ｾ ｾ ｙ Ｇ ］ ］ ｦ Ｈ ｡ ｸ Ｋ ｾ ｹ Ｉ ｵ Ｉ ｾ ｾ ｊ ｾ Ｑ ｾ ｲ ｾ ｉ ｾ Ｎ ｾ ｵ Ｇ ｩ ｾ ｌ ｴ Ｎ Ｎ Ｎ ｯ Ｚ Ｇ ｾ Ｎ ｩ ［
cx+ y

ＮｾＮＮＮ ｉＮｾＧｾ Ｌｾ ＢＭＧｾｌｴＮＮｯ
ｊＭＭＧｾｾ . • t$ .

I I - . -, I. '.. ' .. I I" ,.... '.e _/to.. ' f (ax+ by +c) .. J'"':I'''" I "'<' t-:) ｾｵ Ｌｾｾ ｾ ｾ ｾ Ｐｾｾ ｬＮＮｓｾ ｾ Lr-- Y == d f ＧＭＭＧＩｾ ｾ ｾ ｾｲ ｾＮｙＴＮｾ ｕｾｾｕｴＮＮｯＺＱ ,J-ww
x+ey+

Ｎ ｾ ［ Ｕ ｾ Ｎ ｾ ｾ ｷ Ｉ Ｌ ｾ ｌ ｵ Ｌ ｾ

.ＮＩｾｬｓＧＢ ｾｾｉｾ .u.)L...o ｾ ｊＺＮｾ ＬＮｵＮＩｾ ,U == ax+ by ｾ ｾ ｾ .( ｾ == ｾＩ ｾｾ ｬｓｽｾ .k> .9.) Ｌｾ .9 ';:'.;.9-'" }'l (wJl

ｾ y==Y+Yo ｝ｾ ｾ ｾＬｾ ｾ (xo,Yo) ｾＩｾ ＬＩｾＮｾｾ ｾｾ ｬｓｪｬｾ h.> ｾ ｾ Ｌ ｾ ｾ ｾ ｵ Ｎ ［ ｾ Ｎ Ａ Ｑ (y

Ｎ ｾ ［ Ｕ ｾ Ｎ ｾ , ;5J:j ｵＩｾ ｾ I.; ｾｾｌｵＬ ＰＱｾｾＬ [X =x+xo
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Ｎｾ ｾ I) xyy'=X2+y2 ｾｉｾＮｾ ｣ｊｾｾ ｾｾｹＧｾＺＧ Jli.o

ＺｉｾＮｪ Ｌｾｉ ｾｾＴ ｯｊｾｾ :J:>'

, X2+y2 ｾ ｾ Ｉ ｾ Ｐ ｾ Ｎ ｊ Ｇ ｉ ｾ Ｂ ｌ ｓ Ｑ Ｉ Ｂ Ａ , t..}(X
2+y2)

Y = -------" Ｍ ｾ Ｉ y = =>
xy X=AX ; y=AY J\..2xy

Ｚｾｉｾ ｾ .. ｉｾ y' = u + xuty =UX '.. '" L Jl>IV-;;--T ｾ ｾ Ｎ

, X2+ U2X2
U+ XU = 2

XU

, 1+ U
2

=> xu =---U =>
U

, 1
xu =-

u

dx 1 2 '=> udu=- => -u == Lnx +c
x 2

y = ux :::> y' = u + xu'

, Y YO' , 1 . dxy --+cosec-= =>u+xu =u-cosecu:::>xu=--.-:::>-sInudu=-=>
x x SInu x

J- sin udu= Jdx => cos u - Lnx=c => cosr - Lnx =c
x x

Ｎｾｾ I) (x+y)dx-(x-y)dy=O ｾ ｉ ｾ Ｎ ｾ ｣ ｊ ｾ ｾ ｾ ｾ Ｌ Ｍ Ｚ Ｍ Ｌ Ｇ ｾ Ｚ ｦ Jli.o

Ｚｾｉｾ ｾｉＬＮＭ＾ ｉｾ Ｎｾｉ ｾ ＧｌＹｾ ｣ｊｾｾ 4S ｾＬ ｾＮｾ :J:>'

l-u du = dx
1+u2

X

, 1+ u2

=> xu ==-- =>
1-u

, l+u
=> xu =---u

1-u

y = ux :::> y' = u + xu'

, x+y , x+ux
y =-- :::> u+xu =--

x-y x-ux

=> (1+lu2- l+
uu

2)dU =Jd:

=> Arc tgu _!Ln (1+ U2) =Lnx + c' => Arc tgr - ! Ln (1 + y: ) = Lnx + c'
2 x 2 x

=> 2Arctg ｾ =Ln ( x
2
; y2 ) + 2Lnx + c => 2Arctg ｾ - Ln (x2+ y2)=C

ＮｾｌＮＬ 1 y'= -(x-2y+3) 1:1 oj \......, , f ｊｾ
-. _. ) (2x-4y-3) ｾ ｾ Ｎ Ｉ .) ｬＮｓＢｾ y ｾＺ '

.u =1-2y'; u=x - 2y ｾ ｾ ]I 0.)I.Q:.:....,I 4 til Ｎ ｾ <.s}9"" .h:> .9.) ':' =:' => ｾ Ｑ = ｾ Ｐｾ ＮＮＺＺＮＮＮＮＮＮＮＮＱｾＮｾ :J=--

Ｚｾｉｾ ｾｉＬＮ＾

, -x+2y-3 I-u' -u-3 , 2u+6 , 4u+3
y = => --=-- :::> u =1+-- => u ==--

2x-4y-3 2 2u-3 2u-3 2u-3

2 3 9 1 9 .
:::> ｾ､ｵ =dx => x ］ｾＭＭｌｮｉＴｵ +31+c => x ==-(x -2y) --LnI4x -8y+3!+c

4u +3 2 8 2 8
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Ｚｾｉｾ ｾｉＬＮ＾ y=Y -3; x=X+l ｾ ｾ ｾ III

dx = dX ; dy = dY

dy x + y + 2 dY X + Y
-= =>-=--
dx x-y-4 dX X-Y

Ｚ ｾ ｢ ｾ ｉ ｾ dY=VdX+XdV· Y=VX '.. ····1ｯｾｾｬ L ｾｌ ﾷｾａＦＮ •• ｾ ａｊｾｾ Jl.>
IV-;;-- T Ｌｾ ｾ ) • ｾ .t.,sO ｾ ＱＹｾ

(X - Y)dY = (X + Y)dX => X(l- V)(V dX + XdV) = X(1 + V)dX

(1+ VZ)dX + XCV-1)dV = 0

dX + V-I dV=O
X V Z +1

1 Z -1 1 ( y
Z J -1 YInX + -In(1 + V ) - tg V = c => InX + -In 1+ -Z . - tg - = c

2 2 X X

=> IO(X-I)+l.IO[l+ (Y+3):)_tg- 1 y+3 =c
2 (x-I) x-I

Ｚ ｾ ｾ ｾ Ｐ ｾ ｸ Ｎ ｪ ｾ ｽ ｾ n ｾＩｾ ｊｾｉ ｾｲ ｾｉｾＮｾ ｾｾｾｾＮ

s"+p(x,y)y'n-1+ ...+Q(x,y)=O

ｾ Ｎ Ｌ ｾ ｾ ｾ Ｎ ｾ y' ｾ ｾ Ｌ ｾ ｊ ｾ ｉ ｾ Ｉ ｾ ｾ ｬ ｣ n ｾ rO ｾｬＮ＾ ｵＩｾ ｾ ｾ x.j ｾ ｽ ｾ I) ｾｉｾＮｾ ａｊｾｾ ｾＮｉＰＱｾ ｾＰｾ

Ｚｾｾｾｉｾ

(y'- L1 (x,Y)) (y'- r., (x,Y)) =0

y' - L1(x, y) = 0 ｾ｡ＨｸＬ y,c) = 0

y' - L, (x,y) = 0 ｾ P(x,y,c) = 0. .
: :
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a(x,y,c) ｾ Ｈ ｸ Ｌ ｹ Ｌ ｣ Ｉ =O

Ｚｾｾ ｾ ｾｌＮ｣ｊＮｯ

.¥ ｉ ｾ Ｎ I) y'2Lnx + (y2 + Lnx) y'+ y2 =0 ｾＬｾＮｾ ､ＮＮＱｾｌｴＮＮｯ ｾｾ ｹＧｾ :, JIi-o

2

y'=-l ; y'=_L
Lnx

y'=-1 => dy =-1 :=> dy=-dx => y=-x+c\
dx

2
, Yy=--

Lnx

ＺｾＮＩｾ (y' -cosx)(y'_3y2)== 0 ｷＩｾ "-! ､ＮＮＱｾｾ ＢＭＡＮｾ ｾ Ｚｾ

y' =COS X ｾ Y=sin x+ k,

, 2 , ') dy 1
Y - 3y = 0 ｾ y = 3y- ｾ -2 = 3dx ｾ -- = 3x +k,

Y y

, x dy - x 1 2 1 2 2 2
Y +-=0=>-=-=>-y =--x +a=>y +x -2a=0

y dx y 2 2

. d
y' + I = 0 =>ｾ =-:L => In y + In x =c =>In xy = Inb => xy - b = 0

x dx x

( X
2+ y2 - 2a).(xy - b ) = 0

Www.iepnu.ir
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y == xy' + f (v')

I y = ex + f( e) I

:"J.J:. ｾ ｾｾ

Ｎｾ ｾ 1) y == xy' + s" ｾＱｾＮｾ ｣ｊｾｾ ｾｾ ｾＱｾ :, ｊ ｾ

y == ex+ c"

e2 +1
y==ex+-.-

SIne

ｹ］］･ｸＫｾ

Ｚｾｊｾｊ 4JJW ｾ ｜ ｓ ｊ ｾ ｾ ｾ ｊ ｾ ｾ J ｾ ｾｊ ｾ ｵｴｾ Ｈｾｊ｟ｾ｟ｙｗ

ｾｾ ｹｬｾ ｾＮＩ ) ｾｇ ｾ lSI) ｾ oS ｾＱ ｾＱｾＮｾ ｣ｊｾｾ 0\ ) ＼ｓＡＱｾ ＬｾＱｾＮｾ ｣ｊｾｾ ｾＮ ｬｓｾｾ ｾ ｹｬｾ :J,I ｾ Ｎ ｾ

Ｎ Ｈ ｾ Ｉ ｾ ｌ Ｕ ｾ ｾ ｾ ｾ Ｑ ｾ ｾ ｾ Ｑ ｾ Ｎ ｾ ｣ ｊ ｾ ｾ ｾ ｾ ｾ ｾ ｇ ) ｾｾｾ ｾＮｾＩ ｊＮＡｾ ＬｾｬａＮｾ ｣ｊｾｬｊｴＮＮｯ

ｾ ＬｾｉＭｵ ｾ x ｾ ｾ ｾｾ 0\ ｌ Ｕ ｕ ｢ ｾ ｾ ｾ x ,oS ｾｾｾ ｾ Ｌｾｾｾ ｵＩｾ Ｉｾ ｾ ｾｾ ｾ ｾｽ［ :r';) ｾ ..JSU

ＮｲＭｯｬＩｾＮ c Ｐ｜Ｉｾ u) ｾ ｾ ｯ ｾ ｾ ｾ p(x,y,e)==Oｵ Ｉ ｾ ｾ Ｌ ｾ ｾ ｾ ｾ Ｎ ｾ ｾ ｌ ｴ Ｎ Ｎ ｯ ｾ d:'.) Ｎ ｾ ｾ ｾ ｌ Ｎ ｴ Ｇ ｾ ｾ ｾ Ｉ ｾ

Ｚ ｾ Ｑ ｊ ｾ J.!19 )"!.j ｯｾｾＩｾ c ｾＱＩＴＮ ｊｾＩ Ｌｾｾｾ ｵＩｾＩｾ ｕ｢ｾ ｾｾ LJ-!.1 ｾｾ Ｌｾｹｓ ｾｇ ＰＱｾｾ ＮＨＮｾＱ ｯｬｾｾ

p(x,y,e)==O

ap == 0
ae
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F(x,y,y')=0 ｾ ｌ ｯ J,I ｾｹａ ｾｉｾＮｾ ｣ＺｕｾｌｴＮＮｯｾＮ ｾｾ ｹＱｾ .p [x.y.c] =0 ｌ ｓ ｾ ｾ ｣ Ｚ ｃ Ｎ Ｍ ｊ ｾ ｾ J::} Ｚ ｲ ｾ ｾ Ｎ ｪ ｓ ｉ ｊ

ｬ ＾ ｾ Ｑ ｾ ｾ ｉ F(x,y,y')=O ｾ ｉ ｾ Ｎ ｾ ｣ Ｚ ｕ ｾ ｌ ｴ Ｎ Ｎ ｯ ｝ ｬ ｾ ｉ ｾ Ｌ Ｈ ｾ ｾ Ｌ ｵ Ｉ ｾ Ｉ ｾ Ｉ ｾ ｾ ｌ ｓ ｾ ｾ ｾ ｾ ｾ Ａ Ｗ ＿ Ｎ Ｌ ｾ ｾ ｾ ｾ ｇ Ｎ ｾ ｾ

Ｎ ｾ ｾ ｾ cis: Ｇ ｬ Ｎ Ｙ ｾ ｣ ｊ ｾ ｌ ｴ Ｎ Ｎ ｯ ｬ Ｕ ｾ ｾ ｾ ｹ ｬ ｾ 01 ｾ

Ｎｾｾ 1) y = xy' + cosy' ｾＬｾＮｾ ＧＭ｜ＮｦｾｌｴＮＮｯ ｬＵｾｾ ｾ ｹｬｾＺｙ Jli.o

ｾｾ ｾＡＷ＿Ｎ ＰｾＩＬＱ ｾｾｾ ｬＵＱｾ Ｎｾｉ y=cx+cosc ｵ Ｉ ｾ ｾ 01 ｾｾ ｹＱｾ ｉｾ Ｎｾｾｾ .9)5 ｾ ) 'J,9 ＢＭＮｊｾｌｴＮＮｯ :J:>

Ｚｾ｢ｾｬＬ＾ｾ

ｻ ｾ Ｈ ｘ Ｌ ｹ Ｌ ｃ Ｉ = 0 ｾ {y = ex +.cosc----7 {y = c.sinc+cosc ｾ y = x sin-1 x+ ｾ
ｾ ］ ｏ O=x-slnc x=slnc----7cosc=.Jl-x2ac

Ｎｾｾ I) x =s" + y, ｾＱｾＮｾ ｣ｊｾｌｴＮＮｯ ＼ＮｓｾｾＧｹＭＺｙＧ Jli.o
y

Ｉｾ ) ｬＵｾｾ ｾ ｾｉｾ S-:. , ｾｾ ｾＱｾ S-:. ｬＵＱＩｾ 4S ｾｉ ,JSｾＩ J,3 ｾｉｾＮｾ ｣Ｚｕｾｾ ｾｾｾｾ ａｬ｡Ｎ＾ｾ oSＩＬＮ｢ｌＬＬｾ :J:>

ｾｾ ｾｉｾＺ xy' = v" + Y----7 Y= xy - s" ----7 Y= ex - c3 *
ＺｾＱｾ ｾｉＬ＾ III ＮｾＩＬＱ ｾｾｾ I) ｬＮｬ｢ｾ ｾｾ ｾｊＭＺＮＮ ｾＮｾ Ｌ｣Ｚｕｾｾ ＼Ｎｓｾｾ ｾ ｾｉｾ ＰｾＩＬＱ ｾｾｾ ｬＵＱｾ

o= x - 3c2 ----7 X = 3c2
ＺｾＮＩｾｃ ｾ ｾ * ｣ｊｾｌｲＮＮｯｪｬｬｓｾ ｾ L

Ｚｾ cs" ｾ ｾＮｪ ｵＩｾ ｾ * ｾＱＮＮ＾ -9 ｾｾ ｾｉＩ ｾ c y:.ol..>4. ｊｾ ｬＵＱｾ

)s'> ｾＮｘＲ ＫｾＭ ＲＨｾｊｘ -.-74x3 == 27y 2
3 27 9

ｾｾ ＬｾＬｾ ｾｾ ｬＵｾｾ ) ｾｉｾ ｾ ｾ ｾｾ ｾＮ ｬＵｾｾ ]I ｾｉｾ ylb Ｌｯｾ ytb ｾＮＬｦ ｾＮｾ ｾＮｬｪ ｬＵｾ ｾ I) ｾ ｾｾ Ｌｾ

Ｎｾｾ

ＺＮＮ＾Ｍｩｉｄｾ ｾ •••• ｾ Ｎ Ｉ ｵ ｾ .) ｾＮｾ 4:\.w.) ｾ li Ｎ ｾ ｬ ａ Ｍ ﾷ ｾ ｌ ｾ Ｎ Ｌ ('.. ｾＮＮｲＩ ) '-='- ＭｾＭ •• ｾＮ u ｾ u- .. cr" )

ｾｉＩＬｾ ｾＬ｣ｩＮＯ ｾ x ｾ ｾ ｾｾｾ ｾｉＩＩ ｾＱ ｾｬＩ <p(x,y,c)==0 ｌ ｓ ｾ ｾ ｾ ｾ ｾ Ｎ ｬ ｪ ｬ Ｕ ｾ ｾ ｾ Ｔ Ｎ ｬ Ｕ Ｑ ｾ

ｾ Ｎ Ｉ ｬ ａ Ｎ ｯ J') --.!, <l; Y' ｾＮｾ 4 ｾ .ＮＩｾ ｬｾＮ Ｌｾｉ ｌＵｾ r---" ｾ ｉ ｾ Ｎ Ｉ ｾ Ｎ Ｉ ｾ ｾ Ｚ ｽ Ｐ Ｍ Ａ Ｎ ｾ \.; ｾ ..J.i> I) c y....o1J4.ＬＮＩｾｽＧＢ
y

ＮｾＮＱｾ ｾｾｾ P ｾＩｾ ｾｬｪ ｬＵｾｾ '01J>]I ｾ ｾ ｾ ｾ ｉ ｾ Ｎ ｾ Ｎ ｾ ｬ Ｕ ｬ Ｎ ｬ ｢ ｾ ｾ ｬ ｾ Ｎ ｾ Ｇ Ｍ ｜ Ｎ ｦ ｾ ｌ ｴ Ｎ Ｎ ｯ Ｌ ｾ ｉ Ｑ Ｕ ｕ ｢ ｾ ｾ ｉ ｾ Ｎ ｾ
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ＺＮＮＩｊｉｄｾ ulw .Lti ｵ ｾ .) 4S Ｎｾ ccw,.) S-J li Ｎ ｾ ｬ ａ ·.).c ｉ ｾ ••• , (r... ｾ ) u-- --- .. ｾＮ ｾ ｾ U,J- •••.. ｾ )

. ｣ｩｾ 0 ｾ ｾ ｾｾ ｾｉ ·1 ｾｉ ｾｬｓＧ <p(r 0 c)=O ＬｦＢｬｬ｢Ｎｾ ｾｾ LS ＬｦＢｾ • ｾ « ｉｾ 'f"1
ｾ , r ｾ ｾＮ . T· jA .) ) c.s ' , ｾ ｾＭ --- ｾ Ｎ ｾ ｾ U..Y ..... \.,;I ｾ

2 dO dr
ＮｊｾｬａＮｯ Ｉｾ -r dr ｾ de ｾＮＮｹ L ｾ ＮｾＬＮＮＺＬ ｉｾＮ ｾｉ 15lJl>.r--" ｾｬＮｲｩＡＮｾ ＮｊｾｬａＮｯ l:; ｾ ..J.l> I) C ;;.01)4 .eU..,l> ｾＱｾＩ

ＮｾＮＱｾ ｾｾＢＭＡ ｾＮｌｓ <.Sllb.r--" '01j.> ｾ Ｌ ｾ Ｎ ｌ ｓ ｬ ｓ ｾ Ｎ ｲ Ｍ Ｍ Ｂ ｾ ｉ ｾ Ｎ ｾ ｯ ｊ ｾ ｾ Ｌ ｾ ｉ ｬ Ｕ ｾ ｾ ｾ ｉ ［ ｩ ＿ ｾ

Ｚ Ｌ Ｌ ｾ ｾ ｾ ｾ

Ｎ ｾ ｾ I) ｬｬ｢ｾ ｾｾ 0-:'.1 ｾＮｌｓ ｬｓｾＮｲＭＭＢ ＮｾＬｽＱＭＰ (x3
+ 1) (y3 + 1) =c ｬｓｾｾ ｾｾ :, Jlto

ＺｾＩｾ Ｍｾ f- y' ｾｾ 4 ｾＮＱＳ 15l.br.---" ｾｬＮｲｩＡＮｾ ＮｊｾｬａＮｯ
Y

3x2{y3+1)+3y2 ( - ;,){x 3+1)=O => (3x2){y3+1)Y'=3l{x 3+1) => ｹ［ｹｾｬ､ｹ］ｸｌｾｬ､ｘ

=> f(.r+-1-Jd
Y= ｦＨｾＫ｟ｉ｟Ｉ､ｘ => L_!=£_!+k

3 3y2 3 3x2 2 y 2 x

ｹＬｾ｟ｬ

------=-y---+) --7 =ｾ -7

y'

1 (_1)2 4 y2 x2 4
ｏ］ＭＫＭＭＫｫｾｫ］ＭＭｾＭＫＭ］Ｍ

2 6 6 2 6 6

1+cos8

-sinS

r

2 dO-r -
dr

l+cosO

-sinO

rｾｉＩｾＮＩｾｾ

=>
ｾＮｾＩＢＡ dr

dO

ｾ Jdr = J(_.1+ ｣ｾｳ OJ dO
r SInO SInO

ｾ dr = 1+ cos0 dO
r sinO

r =c [l-i-cosO] ｾ ｾ =-csin8
dO

=> Lnr =Ln (cosecO-cotgO)+ Lnsin0+ Lnk => Lnr =Ln (( cosecO- cotgS).sine.k)
=> r =k (cos ecO - cot gO) . sine => r =k (1- cose)

www.mohandesyar.com


ö�芌�뙠
�뙠覔�ö璈�

ｦｾ］ fsecede=Ln(sece+tge)
cosO

f ｾ･ = fcosecede=Ln( cosece- cotgfl]
SInS

r2= cr sinS ｾ r = csinS ＺｾＮＩｾ Ｌｹ］ｲｳｩｮｓＬｸ］ｲ｣ｯｳｓｾＮＬｾ ｯｾｾＱ ｾ ｵｾ ｯｾｾ j1 yfl Ｚｾ

ｾ dr
r = csinS => - = Ccos S

dS

ｾｬＩｾｾｾｾ

=>
ｾＮｾＮｾ

r
-=tgS
dr

de

dr ｾ _r2d8

de dr) zfde =tge ｾ
-r -

dr

dr
-=-tgSd8
r

ｾｾＬＭＺＭＬＮｲｏ r ).:J I) ｊｹ｢ｾＮＺｊ

=> Lnr = Ln COSS+ Lnk => r = k COSS => r2= kr COSS => X 2 + y2 = kx

Ｚｾ

r=-2cosS => r'=2sinS
Abl ｾ .... L

ＮＩｾ ｾＮ

=>
ｾＮｾＮｾ

r -2cosS

r' 2sine
r

=> ---; = - cot gS
r

r
--== -cotgS

2 dS
-r -

dr

dr
=> - = cot gSdS => Lnr = Ln sinS+ Ln (c) => r = csine

r

Www.iepnu.ir
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4JAf ｾ W ('.. ｾ ..J

. ..lJ ..e. L:.:.)I . ·e-.&. L..ｾ ｮｾ I ｾＧＮＮＮＮｑＮＮＬＬＩ｣ＺｕＮＩｾ...ｾ ｾ Ｉ s r.: u---.9 ｾ . ｲｾＮｆｾＮ

(n) .p( ) (n-1) Q()-OY + x Y + + x ·Y-

Ｇ ｕ ｢ ｹ ｬ ｾ 0--!.! jl ｾ ｾ ［ ［ y1b ＧｾＴ ｾｉａ ..) ｣ＺｕＮＩｾ 0-!.! ｾ ｾ ｌＵｕ｢ｹｬｾ Yn (x) , ..... , Y2 (X), Y1 (x) ｾ Ｐ Ｔ ﾭ

Ｚ ｾ ｉ ｾ ｾ ｾ ｹ ｬ ｾ ｾ ..) ｾ ｾ ｾＮＩｾ ｾｉＬ＾ yL;.; '))JA ｾ ｉ Ｎ ａ ｾ ､ ｊ ｾ ｌ ｴ Ｎ Ｎ ｯ Ｉ Ｇ Ｍ ｓ Ｇ Ａ ｉ ｾ

Ｚ ｾ ｾ ｾ ｾ

Ｈ Ｎ Ｚ Ｉ ｾ ,oL3y1b ,-L...i).) ｾ ｾｉｾ ＬｾｉｾＧ ｾｊ ｾｾｾ ＮｾＮｾ ｾＩｾＧＮＮ＾ Y1(X);Y2(X);.···..;Yn (x) ｾＧＧＺ［

ﾷｾＴ k1Y1 + k2Y2 + + knyn== 0 :tA5 ｾｾＮ ｌＵＱｾｾ ｾ I) k. .k,, ｾ k , ＱＵｕ｢ｾｾ

:d5 ｾｉ (.:) ＧｾＴ ｾｉｾ ｾ ｾｉｾ Y1 (x), Y2(X), , Yn (x) ｾＬｾＮ ｴａＵＰＱｌｓＧｾ ｾｬＩ .9 ｲｪＧｩＮ｢ｾ ＬｾＬｾ 0L::..i ｌＩＧＺ［ｾ

ｾ ｾＱｾｾｾＩ ｾ
Yl Y2 Yn

ｹｾ
, ,

Y1 (X);Y2 (X);···;Yn(x) W(X) ==
Y2 Yn

=0

(n-1) (n-1) (n-1)
Y1 Y2 Yn

Www.iepnu.ir
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Ｚｾ ｾＬ u1 ,cLL:.li ｾ .)J Ｌ ｾ ｾ ｊ ｊ 'L:U.>4 ｾ ･ｕｊｾ ｾ Ｎ｢ｾＮ＾Ｔ Y2 (X)'YI (x) ｾＬｾ JJ ｾ ｊ ｾ Ｇ Ｎ ｢ ｾ Ｚ ｾ

Ｚ ｾ ﾷ ｾ Ｔ ｾ ｾ ｾ cLL:.li 0:' .)J tAu1ＨＤｾｾｊＢ＾

:"J.J:a ｾ ｾ L.a.a.o

ｵＩｾ ｾ ｾｉＩ Ｎｾｾｾ Y2 (X);Yl (x) ｾ ｾＱｾＮＹｾ ＱＵＱＩｾ Y" +(x 2 +l)Y' +p(x)y ==0 ｾｉｾＮｾ ｡ｊｾｾＺＬ ｊｾ

ｾＬｾ ｾ ｾ ｾｦａｾ ｾｾｾｾ J> ｾｾｾｬＩ (r

ｾ ｾｉ ｾ d.5 ｾｾｾ Ｐｾ y"+p(x)y'+Q(x)y==O ｵ Ｉ ｾ ｾ ｾ ｬ ＾ 0-!.Ｎｊｾ Ｉｾ ＧｾＮＹｾ ｾｲ ｾｉｾＮｾ ｣ＺＮｕｾｌｴＮＮｯｾ .

.ｾｾＮ I) 01 ｾｉｾ ＰＱｾ ＧｾＮｪ ｾｉｾ ｾｾ ｾＮｉｾ

:) ｾｉ ｕＩｾ Ｌｾｇ ｾＮｉｾ ｾ ｾ ｾＮＹｾ ｾｲ ｾ ｣ｕｾｾ ｾＮ ｾ

y" +ay'+ by =0 I

II p} +aA+b=O II
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y =e<XX (C1 ｃｏｓｾｸ + C2 sinjix ]

｡ｊｾｌｵＬ Ｌｾｉ jl) . Ｎｾｉ .. I.Ui· . ﾷﾷｾｌ Ｌｾｕ｢ＢＭｊ '1 ｾｬＺ［ ｾｉ . L t.":" ｵ ｾ ｾ ｌ ｵ Ｌ L., Abl ｾ ｑ ｾ Gt.;l ｾ :, ｾ
｣ ｳ ｾ ﾷ ｾ ｾ ［ Ｍ Ｚ Ｚ Ｎ ｊ Ｎ ｲ Ｎ ｜ Ｍ Ｚ Ｌ .r) . . .. ｲＺＧＮｾ •.)) rf· .

.ｾ ｾ I) ｾｉｾ ｬｓｕ｢ｾＮＴＮ ＧＰＱｬｓｕ｢ｾＮＩ ｾｾ ｾｾＮ ) ｾＮ ｾ ｯｾ｢ ｾ ｾ ｾ［［ "-! ,I..) ｾ

ｾＮ ｾｾ ｾｉｾ Ｌｾ ｾｾ 01ｾＬ＾ ｾ ｾｉ ｾ ｾｾ ｾＮ ｾ Ｎ｢ｾｲ ｾｉｾＮｾ ｡ｊｾｬＮＮＮＮＮｯ ｾＴＮ Ｌｊｾ Ｇ｣ｓｬｾ ｾ ｾ :Y ｾ

ｯＮＮＮＮｊｾｌｵＬ Ｌｾｾｾ ＬｾＮ ｾ ｾｾ ｯＮＮＮＮｊｾｌｵＬ d....J et> ..L ｾｉ jl), ｉ Ｎ ｾ ､ ｊ ａ ｾ • 1 ｾ ＮｾＱ ｾｇ ｾｉ . L ｉＺｉｾｾ ｡ｊｾｾ\-:' ..) ｾＭ _.. . .}J. ｣ ｳ ｾ ﾷ r ｾＮ ) " .. r:' . ｾＮｲＭ［ •

.ｾＮＱ ｾｾｾ P ｾＩｪＭｏ ｾｉｾＮｾ ｡ｊｾｾ ,t; ｯｾｬｾ ｾ I) ｾ ｡ｊｾｾ ｾ ｯｾＮ［ｓ ｾ ,..) ｾ

Ｚｾｾｾｾｾ

.¥ ｾ ｉ Ｉ y"-5y'+4y=0 ｾ ｾ ｹ ｬ ｾ :, ｊ ｾ

Ｎ ｾ Ｎ Ｉ ｾ Ｑ ｾ ｾ ｾ ｾ ,) ｾｉｾ ｬｓｾｾＮｾＮ ｾ ｾ ｯｾｬｾ ｾ I) ｾ ｾｾｾ ｉｾｉ :J:>

A2
- 5A + 4 = 0 ｾ A= 1; A= 4 ｾ y(x) = c.e" + c2e

4X

ＮｾＮＩｾＱｾ ｾｾｾ ,) ｾｉｾ ｬｓｾｾＮｾＮ ｾ ｾ ｯｾｬｾ ｾ I) ｾ ｾｾｬ｡ＮＮＮｯ ＱｾＱ :J:>

A2 +A-12 =0 ｾ A= 3;A = -4 ｾ y(x) = Ae" + Be-4x

{

lim e3x = +00
ｘｾＫｏｏ

lim e-4 x = 0
ｸｾＫｯｯ
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y(x) = Be-4x ｾ y(x) = -4Be-4x

y (0) = a ｾ a = Be-0 ｾ B= a }
1

1 ｾ｡］ＭＭ

y{O] = 1 ｾ 1= --4Be-Q --7 B = -"4 4

ｾＮｾｕｩＮＮｯ Ｎｾｾｾ y = xe" ｹ ｬ ｾ ｾ Ｎ Ｔ Ｎ Ｑ Ｕ Ｑ Ｉ ｾ Ｌ ｾ ｾ ｾ ｉ ｾ ｉ b.9a 01 Ｉｾ oS ay"+ y' + by =0 ｾｉｾＬｾ ｾｾｾ :Y' Jlio

Ｎｾｾ I) ｾｾｌｲＮＮｯ ｾＮｬ ｹｬｾ ＱＵｾｾＬＴＮ ｾＮＹＩ Ｉｾ ｾｾ .9 b .9 a

w(x)==

{
4a-2+b =0 1

ｾ ｾ｡］］ＭＧ｢］］Ｑ
2a(-2) + 1== 0 4'

ﾷ ﾷ ｉ ｾ ｗ Ｚ Ｎ ｾ ｉ ｾ ｌ ltb··<, : .''J ). . ｾ ..... tS ｾＮＹＩｹＭＺＺｊＮＹ

-2x (' -2x 2 -2x ) -2x ( 2 -2X) -4x= e e - xe - xe - e == e

2 -2x- e e-2x_ 2xe-2x

ｾｾ ｾＮｬｾ ｾ ＱＵＱＩｾ b.9 a Ｎｾｉ ｵｏＮＹｾ Ｌｾｾｾ ｾ ｾｇ b .9 a 01Ｉｾ oS y" + ay + by == 0 ｾｉｾＮｾ ｾｾｾＺｦ Jlio

Ｎｾｌ ｾｉｾ ｾ l:..o ｾ ｾｉ ｬｬ｢ｾｌ :L;G Ｎｾｌ ｾｉｾ 'L.,' ｾ ｾ ｉ ｬ Ｎ ｬ ｢ ｾ ｌ :Sll oS...9 ｾｩｓ ｾｾ •.. • ｾ｣ｓ ••••• .9

Ｎｾｌ ｾ ＬｾｾｾｌｲＮＮｯ ｬｬ｢ｾ :oSｾｉﾷｬ ＮｾＮ ｾＱ ｬｬ｢ｾｌ ." ＢﾷｉｾＮ｢ .'. Ｈｾｉ : I-. is ..) u t$ ｾ . ｾ <.S ..... ｾ y-J v--

A2+ aA + b = 0 L1<0) a2- 4b < 0 ｾ a2< 4b

1) y(4) - 9y" == 0

:J:>

ｾｹＨｸＩ］］ａ･ｯｸ --Bxe'" +ce-3x+ De+3x ｾ y(x)=A+Bx+.Ce-3X+ De3x

2)v'" + 4y(3) + 6y" + 4y' + y == 0

A4+ 4A3+ 6A2+ 4A+ I = 0 ｾ (A+ 1)
4

= 0 ｾ A= -1;-1;-1;-1

ｾ ｹ Ｈ ｸ Ｉ ］ ］ ａ ･ Ｍ ｸ Ｋ ｂ ｸ ･ ｾ ｸ - Cx ie " + Dx3e-x

:J:>
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3)y'" +8y =0

{

A+ 2 = 0 --7 A =-2
A3+ 8 = 0 --7 (A + 2)(A2- 2A+ 4) = 0 --7 r;

A2- 2A+ 4 = 0 --7 A =1± v 3 i

y(x) =Ae-2x+ BexsinJ3x+ CexcosJ3x

4)y(4) +4y" +4y =0

'A4 +4'A2 +4 =0 -7 ( 'A2 + 2r=0 -7 'A =±.J2 i ; 'A = ±.J2i

y (x) = A sin.J2x + B cos.J2 x + Cx sin.J2x + Dx cos.J2x

I) y = Ae3x+ Be" sin2x + Ce-xcos 2x ｬＵｕ｢ｾ ｾｾ Ｉｾ ,C ,B .9 A ｬＵｾｾｾ ｊｾ )I ｾｬ＾ ｾｉａＮｾ ･ｕｾ｢ :7' Jlio

Ｎｾｾ

Ｚｾｉ ｹＺｪｾｽ ｾ ｾ ｾｾｾ ｬＵｾｾＩ ｾ ｾｾ ｾｲ ｾｉＮｲｩＡＮｾ ･ｕｾｾ ｾｾ ｹｬｾ ＬｵＮｊｾ 0-:'.1 Ｚｾ

A=3; A=-1 ± 2i

ＺｾｉｾｾｯｊＮＺｬｌｴＮＮｯ

A=-2;A=-1;A=-1 "... )(A+2)(A+1)2=0 => (A+2)(A?+2A+1)=0

=> A3+4A2+5A+2=0 => y(3)+4y"+5y'+2y=0

Ｚ ｾ ｾ ｾ Ｌ ｾ ｾ ｾ ｾ ｾ ｾ ｾ Ｇ ｾ ｊ u'f ｾ ｕ ｌ Ｎ ｏ (y-y

.t.lJ .. e. L:.: ｾｉ . ﾷ･ｾｾ ｾ Ｇｯｉｮｾｾ I ＺＱＮＮｊｩｊｾｾｾｬｊｵＺＬ...ｾ ｾ Ｉ ) ｾＮＩ v- .rc: , I • .1 ｾ ＮｆｾＮ

(n) () (n-l) Q( ) -R( )y +p x y + + x y- x

L ｾ Ｉｾ as ) ｾｾ ＩＺ［ｓｾ ＢＮｊｾｾ ｾ ybl:..o ｾ ｾｉＮｲｩ＿ｾ ｾｾｾ ｾｉｾ ｬＵｾｾＮＴＮ Yl (X);Y2 (x);·······;yn(x) ｾ Ｐ ｾ

ｾ ｾ ｾ ｾ Ｎ Ｑ ｾ ｾ ｹ ｬ ｾ ｾ ｩ ＾ ｾ Ｑ as ｾｾ p ｾＩＡｊａ ｾ d- ｾ ｾ ｬ ｊ ｕ Ｚ Ｌ lSIy"! ｾｬｾ yp(x) .9 Ｈｾｉｯｾ ｉｾＮ R(x) ==0 d:'}

Ｚ ｾ ｉ y"!,j ｵＩｾ ｾ P ｾＩＡｊａ ｾ d- ｾ ｾ ｌ ｴ Ｎ Ｎ ｯ ｾ ｾ ｉ ｾ Ｌ ｾ ｢ 0L:..i Ｐ Ｑ Ｇ ［ ｾ Ｌ ｾ ｉ ｾ ｾ Ｚ ｲ ｯ ｾ d-
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'J.J .. e. t:..: ｾ 1 . ·.eｾｴｴＮＮ ｾ I :1 ｾｾ ｾｾｌｴＮＮＮｯ. ＮＮｾ ｾＩ ) y-!.) u""-- .r-: ｾｾＮ

v'" + p( x)y(n-I) + + Q(x) y == R (x) +S(x)

(n) (n-1) b - R( )y +ay + + y- x

Ｉｾ ｾ ｯｾＱｾ ｾ 1) Ｉｏｾ ｾ ｾｾｌｴＮＮＮｯ ｾ ｾｾｌｴＮＮＮｯ Ｌｾ ＬｾＬｾＮｾ ｾｾｾ 0:>.1 ｾｾ ＬＭＺＭＬＬｾ ｾＩｬＺＮ＾ｬＮｊ ｾｾＮ ｬＵＱｾ

ｾＮｪ ｾ ｾｾＩ ｾ ｾ ＰＱｾｾ ,R(x) ｾ Ｎ ｾ ｾ ｾ ｾ ｾ ｾ L Jb Ｎ ｾ ｾ Ｌ ｾ Ｎ I) ｾ ｾｾｾ ｬＵｬｴ｢ｾＮＩ ＧＰｾＧ ｷＩｾ

Ｎｾｾ ｾ ,) ｾｾ ｹｬｾ J)l:.>l.J

ｾ ｾ ｾ ｌ ｴ Ｎ Ｎ Ｎ ｯ Ｉ ｾ ｹ Ｌ ｾ 0:>.1 ＰｾＧｾ )} ｾ as ｾ ｯｾｾＬ ｾｌ［ ｾＮＱｾ ) ｾＮｾ ｾ ＧｌｓｾｾＮ ｾｾ ＬＭＺＭＭＬＬｾ ｾＮＱ Ｉｾ ＬＬｾ｢ ylb Ｉｾ

ＮｾＮ＿ ｲｾ ,) ｾｌ［ ｬＵｾｾｇ 0\ ｾ ＰＱｾｬｓＢ ＬＬｾＬ ｾ

( ) - t px {Axm B m-I D}yP x - x.e. + x + +

ｾ ｾｾ N(x),M(x) ｾ ｯ ｾ ｾ ｾ ｾ ｾ ｾ ｉ ｾ Ｇ q,P Ｐ｜Ｉｾ as ｾｾ R(x)==ePx{M{x)sinqx+N(x)cosqx}./1(r

Ｚ ｲ ｴ Ｍ Ａ Ｎ Ｉ ｾ ｵ Ｉ ｾ Ｐ Ｚ ＾ Ｎ Ｑ Ｉ ｾ Ｌ ｾ ｾ ｾ uO) ill Ｇ Ｎ ｊ ｬ Ｕ ｾ ｬ Ｕ Ｇ ｾ ｾ ｾ Ｉ ｾ Ｂ Ｐ ｜ Ｉ ｾ as ｾｾｾ x jl ｬ Ｕ Ｑ ｾ

yP(x)== X t .ePx{L (x)sin q x + H (x )cosqx}

Ｎｾｌ p+iq 1 oS ｾｉ ｾ ｯｊｾｌｴＮＮＮｯ Ｌ｣ｬｴ｢ｾ ｾｉｾ t ｾｌ ill "-> ｾ Ｎ Ｌ 1_l5" ＬｲＧｾ ｾ ｾ L(x) H(x)Ｎ ｾ ｾ y-! \",;7 ••) ｾＮｾ .)) ｾ \.,;I • 'o' ｾ ,
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Ｚｾｾｾｾｾ

ｾｾ ｾｉａＮＢＮＧ Q.j"e-. 1 . I :1 ｾｾ ｕＩＧｾｌｴＮＮＮｯ . Ｍｯｾ ｾＱ a..:> :, Jlio.. ｾ ｾＮ r-:; J Y!.J ｾ .r> ｾ 7-- . ｾＮ

1)3y"+2y'-5y=(x2+3)e-X

3;A} +2A.-5=0----7At =+I;Az ］Ｍｾ 3

ｾ YP (x) = xOe-x{Ax 2+ Bx +C} ｾ yp(x) = e-x{Ax2+ Bx + C}

2) v'" + 3y" + 3y'+ Y= xe"

Ｚｾｾｾ ｾ IJ ｾ ｾｬ＾ ｾｾｾ ｾ ｾ ､Ｎｊｾｾ ｉｾｉ :J.>

')} + 3A? + 3A+ 1 = 0 ｾ (A + 1)3 = 0 ｾ Al = -1 ; A2= -1; A3= -1

yp(x)=x3e-X{Ax+B}

3) v'" -4y"=x2+xsinh2x

Ｚ ｾ ｾ ｾ ｾ IJ ｾ ｾｬ＾ ｾｾｾ ｾ ｾ ､Ｎｊｾｾ ｉｾｉ :J.>

A4-4A2 ］ｏｾａＲＨａＲ ＭＴＩ］Ｐｾａｉ =O;A2=0; A3=-2; A4=2

r--------------------------------- Ｚ Ｔ Ｎ Ｕ Ｉ Ｌ ｔ ｾ Ｔ

. eX _ e- x

slnhx=---
2

e" +e-x

coshx=---
2

e2x -2x
y(4)-4y"=x2+x. -e

2
(4) 4" X 2x ｾY - Y =-e ----r

2
yp2 (x) = x1e2x(Dx + E)

(4) 4" X -2xY - Y =--e ｾ

2

Ｚｾｉ y!.j U ｊｾ ｾ JS ｹｬｾ IjJ ｾ

yp(x) = ypl(x) + Yp2(x) + yp3 (x) = x2eOx(Ax 2+ Bx + C) + xe2x(Dx + E)+ xe-2x(Fx + G)

4) y(3) + 7y" + 16y'+ 12y = e-2x+ xe"

A3+7A2+16A+12=O

ｾ Ｎ ｊ ｊ ｾ ｾ ｣ Ｚ ｌ ｊ ｾ ｌ ｴ Ｎ Ｎ Ｎ ｯ ｾ Ｎ Ｑ oS ｾｉ ｾＮｉ lA ｾＱ ｊｉｾ ｾｾ Ｌｾｾｾ ｙＡＮｾＮ 015:.01 ｾｾｾ ｾ ＬｾｾｬＮＮＮＭｯ ｾＮｉｬＵｾｾＮｊ ｾｾＮ ｾｉ ｾＮｾ

［ａｽＫｮｺＫＱＶａＫＱＲｉｩ｣ｾＧ =1+7+16+12*0----7 :.)).,) A=1 ｾ Ｉ Ｉ Ｔ ｾ ｾ A=-2

Www.iepnu.ir
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[

').} + T).} + 161.+12I1..=_z=-8+ 28-32+12 = 0

;l
3A

z
+ 141.+ 16I1..=_z=12-28+16=0 ｾ ｾ Ｉ ｾ 1.=-2 ｾ Ｉ ｾ Ｎ ［ Ｌ Ｎ ｵ ｾ ｌ Ｎ Ｎ ｯ ｾ

:l L61.+ 14L_z=-12+14*0

5) y" + 2v'+ 5y = e-x { 2 sin 2x + 2cos 2x}

'A} + 2A+ 5 = 0 .-7Al = -1+ 2i ; A2= -1-2i

Yp ( x) = x 'e-x { A sin 2x + Bcos 2x}

6) v'" + 2y" + Y= x sin x

Ｚｾｾ . .-0 I. (" ••••: \ ｾ ａｊｾｌｴＮＮＮＮ｡ ｌＮｾ［ＮＮｊ｜ : 1-
ｉ ｖ Ｍ ［ ｾ Ｍ ｾ ｾ Ｉ • v--

A4+2A2+1=0.-7(A2+1)2 =O.-7A =+ioA =_i°'l =+l°oA =-i1 '2 ,1'Iw3 '4

YP ( x) = X
2oeOx { ( Ax + B)sin x + (ex+ D)cos x}

7)y(7)-3y" + y' + Y= (x2-x)eX

A7- 3A2+ A+ 1= 0

ｾＮＩＩｾ ｾ ｣ｌｊｾｌｴＮＮｯ Lr-!.\ tJS ｾ｜ｾＮＱ Lc ｾ｜ ｊ｜ｾ ｾｾ ﾷｾＴｾ ｾＮｾＮ 0lS:..o1ｾｾｾ ｾ ｣ｕｾｾ ＰＭＡＮ｜ｬＵｾｾＮＩ ｾｾＮ ｾＱ ｾＮｾ

ＺｾＩｾ A= 1

8)y"+2y'+5y=16ex + sin 2x
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9) v'" + y' = x2 + cosx +xe"

Ｚ ｾ ｾ 1.<: ....: 1 ｾ ､ＮｊｾｫＮ｡ ＱｾＱ : 1-
ｉ ｖ Ｍ ［ Ｎ Ｍ Ｍ ｾ ｾ Ｉ • ｾ

j.} + A= 0 ｾ Al = 0;A2 == +i;A 3 =-i

YP
1
(x)=xleOX {Ax2+Bx+C}

YP
z
(x) = x'e'" (Dcosx+Esinx) ｾ ｙ ｰ Ｈ ｸ Ｉ ］ ｹ ｰ Ｉ (x)+YPz (x)+YP3 ＨｸＩｾ

YP3(x)=e2X{Fx+G}

Yp(x) = X{Ax 2 + Bx + C} + x{Dcosx + Esinx} + e2x {Fx + G}

10)Y" + 2y'+ lOy = sinh x.cos 3x

:tJS rl\.J Ｑｾ ｾｌ d.J' ｊｾＧＱ : 1-,.....) .. , ) ｾ

x -x", e -e
Y + 2y + lOy = .cos3x

2

Ｚｾｾ 1 « ....: 1 ｾ ＮＺｊｾｾ Jl>
IV-;;-- ｾ ｾ Ｉ

A2 + 2A+ 10 = 0 ｾ Al = -1+ 3i ; A2 = -1-3i

yp) (x) = xOex {Acos3x + Bsin 3x} }
-7YP(X)=YR (X)+YB ＨｸＩｾ

YP
z
(x) = x'e" {Ccos3x+Dsin3x} I z

Yp(x) = e" {Acos3x + B sin2x} + xe-X
{ Ccos3x+ Dsin3x}

(0) (0-1) b - R ( )Y +ay + + Y- x

Ｎｾ ｾｇ ｬｓｾｾｾ a; .b

d d2 dO
1 D .D2 • • DO .., , . .. L

ＺｾＮＩ ｾ = dx ' = dx2 ' •••••••• , = dxo :)}J fl.. ｾＮｾ .

(Dn+aDn-l+ Ｋ ｢ Ｉ ｹ ］ ｒ ｻ ｸ Ｉ ｾ ｹ ｰ ］ n ｮＭｾ {R{x)}
D +aD + +b
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ｾ Ｉｾ n 1Sl...;"".., ｾ • ｾｮ .:lｾ .9 1S.r.! ｾ ｾ Ｉｾ n ISL.:......o "-! .D" .:lｾ ..::.......1 ｾ • D Ｉｾｉｹ［Ｑ ｾｹｕ "-! ｾｾ ｾ

Ｎｾｬ c..S..r.!ｊｬｾｬ
1

ｫｾ R(x) t-![;.T! F(D) Ｎ Ｚ ｬ ｾ ｾ ｾ ｉ Lr.'.1 c.J.ol Jlj.->

1
ＺｪｉＮＬｬ［ｪＩｾ F(D) ｬ ｦ ｾ Ｉ ｾ ｉ ｾ Ｑ 0"'19 ＩｉｾＮｔＡ

1 ePx

(F{P) :tOＮＱｯｾＴ )·_{ePx
} - (1

'P{D) -F{P)

1 k ｾ

(F{P) :to.1oｾ G). {ePx } = x .e (1'
. '(D_p)k.F{D) k!.F{P)

: 1

1)3y(3) + y' + Y= e" + 2e-x

:J>

yp{X)=_{1) {ex+2e-X+e3X} ｾ Yp(X)= 4 1 2 {ex+2e-X+e3X}

F D D -2D +1

ｾ Yp(x)= I {ex +2e-x +e3X} ｾ Yp(X)= 2
1

2 {eX +2e-x +e3X}

(D2 -It (D-l) (D+l)

x2ex 2x2e-x e3x x2ex x2e-x e3x

ｾ y (x)= + + ｾ Y {x)=--+--+-
p 2!x {I + 1)2 2 ｾ (-1 - 1)2 ( 3 - 1)2 (3 + 1)2 P 8 4 64

-X

3){2D+l)3{D-l)2 D4y= ex +3+e2

1 ｻｾｽ 1 { -x }yp (x) =-(-) e" + 3 + e2 ｾ yp (x) = 3 2. e" + 3eOx + e 2

F D (2D+l) (D-l) n4
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ｆＨｾＩ {sinqx} (2

1 { } (2'F(D) cosqx

:2

Ｚｾｾ ｾ y!.j ｷＩｾ ｾ 2' , 2 Ｑｾ ＮＹｾ ｾｨＩｾ

j..> U.LiW ｾ Ｔ Ｑ Ｕ ｉ ｄ ｾ Ｎ ｾ Ｌ ｰ Ｈ ｄ Ｉ Ｉ ｾ ［ ｦ Ｑ ')l5' ｾｉ ｾｾＱＴ Ｎｾｾ ｾＮｾ (_q2) ｾ I) lJb D 2
ｾｗ ,P(D) ｵ Ｉ ｾ Ｉ ｾ ｾ

Ｌ ｯ ｾ ｹ Ｕ ｹ ｾ Ｇ ｗ Ｉ ｾ 01 ｾＬｾｹＮＮＮＮｯＩｾ I) ｾｾＬ ｵＩｾ Ｌｾｌｯ ｾｾ D) J,I ｾ Ｉ ｾ ｵ Ｉ ｾ ｾ Ｎ Ｌ ｐ Ｈ ｄ Ｉ Ｉ ｾ ;fl, ｯ ｾ Ｉ ｾ ｜ ｾ ｾ

( 2) 2 '
ＮｾｾｾＮｾ -q ｾ Ｑ Ｉ ｬ ｊ ｢ ｄ ｾ ｗ ｉ ｾ ｾ

ｾ Ｉ Ｌ Ｎ Ｎ Ｎ ＾ Ｉ Ｍ Ａ ｾ ｾ ｾ ｾ ｾ Ｉ ｬ Ｕ Ｇ Lr!.l ｾｾＱＴ［ｦ｜ﾷｾ ｾＩｾＩＭＡ ｣Ｎｓｾ ｾｾ ｾ ｾ ｾＩｾ Ｉｾｉ ..bP 0-!.l L J,9 JLo.cI ｾｗ :Y ｾ

Ｚｾｾ yL> 1) .J-!.j ｾ ｗＩｾＬｾ ＬｾＮｾＮ＿

k =_l_{eiqx
}

P(D)

1
F(D){cosqx} =Re k

ｆＨｾＩ {sinqx} = Imk

Re ｾＬｫ ｷＩｌＮ｣､ＮＮＮＭＮＮＮｊｾＩﾷｉｾＮＮｬｊｌＬｾ｢ cosqx eU.o..:>_l_ ｷ Ｉ ｌ Ｎ Ｎ ｣ Ｉ ｬ ［ ｓ Ｉ ｾ ｾ ｬ ｯ Ｎ ｓ ｾ Ｌ ｴ Ｚ Ｉ ｯ Ｎ Ｎ ｴ ｊ ｾ Ｌ Ｌ ｾ ｾ Ｌ ｡ ｬ Ｇ ｧ ｷ Ｉ ｌ Ｎ Ｎ ｣ ｑ ｾ.. . ... 'w.. . P(D). .r Ｌ ｾ Ｍ ｵ ﾷ ﾷ Ｇ Ｇ Ｍ ｊ ｾ • .J

1
ｾ ｾＮＴ Ｌｾ｢ sinqx ｾ ｆ Ｈ ｄ Ｉ ｗ Ｉ ｾ Ｉ Ｎ Ｚ Ｕ Ｉ Ｎ Ｉ ;f1.9 ｾ ..)ro Ｌ Ｍ ［ Ｍ Ｌ ｉ ｾ Ｍ Ｚ Ｉ ｾ ｾ I) k 0">"'::' ｾ｢ ｷｽｾ ＨｾＩ

Ｎｾ ＮＮＩｾ ｹｬｾ ＰＧｾ ｾ \) k ｷＩｾ ＨｾｾｊａＩ 1m
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Ｚｾｬｾ ｾｬｲ 3 ｯｾｾ ｾ ｾｬｾｬ y 3 x Ｐ Ｑ Ｉ ｾ oS ｾｾｾ ｾｾ z=x+iy w ｊｾ ｾＬｾ ｾｾ ytt> ＺﾫＮｓＩＬｔｾＴ

ｺｾｾＺ Rez=x

ｺ ｾ ｾ ｽ Ｇ ｏ ｾ Ｚ Imz=y

Ｎ ｾ ｬ ｾ I ｾＮ ｉＮｾ o..a> '-', 0..> :Jlio.. ..... j ｾ ..) ｾＮ ｾ J-- r r zr:

1) y(6) + 2y" + 4y =sin2x + cos x

Ｚｾ

( ) 1 {. 2 } 1 [si 2 } 1 { } sin 2x ｾ｜Ｎ［Ｚ D2 ---7-4Y x = Sin x + cos x = Sin x + COSX )
p D6 + 2D2 + 4 D6 + 2D2 + 4 D6 + 2D2 + 4 cosx "'\.;: 0 2 ---7-1ｾ

Yp(x)= 3
1

{sin2x}+ 3
1

{cosx}:::::> Yp (x)=---.!.-sin2x+cosx
(-4) +2(-4)+4 (-1) +2(-1)+4 68

2)yIH + 3y" + 4y' - 2y =sinx

( ) 1 [sinx]x = sm x
yp D3 +3D2 +4D-2

Ｚ ｾ

>yp(x ) = () (
1

) {sinx} ｾ yp(x ) = _1- { sinx}
-1 D+3 -1 +4D-2 3D-5

x 3D+5

3D+5 () 3D +5 {' }------+)y X = Sinx
p 9D2 -25

3)v'" + 9y" =cos 3x

3D+5 Ｌ ｾ ｾ -1
>Yp(x)= () .{sinx} >Yp(x)=-{3cosx+5sinx}

9 -1 - 25 34

Ｚｾ

Yp(X)= 4 1 2{cos3X} D'-H >Yp(x)= 2 1 ｻ｣ｯｳＳｸｽ］ＭＮＡＮｾＭＭＭＭＭＭＭＭＭＭＭＭＴ
D +9D (-9) +9(-9) 0

k 1 { 3iX} 1 { 3iX} 'EY ｾ ｾ ..,..,1"," J,..)&.-b >k = xe
3ix

=02(02+9) e =02(0+3i)(0-3i) e (l!).(ge).6i

3ix .

ｾ k = ｾ => k = X.l {cos3x+isin3x} ｾ k = ｾｻＭｳｩｮＳｸ + icos3x}
-54i 54 54

yp(x)=Rek () -x. 3
ＭｾＭｾＩｹ x ==-Sln x

p 54

4)y(4) +2y" +3y=sinx+e-x

Ｚｾ

J.91 ｵＩｾ LS1.r.: ｄＲｾ｟Ｑ
)

ｾＮＹＮＩ ｵＩｾ <.S1.r.:' ｾ ｾＮＹＩ jl
Yp(X)= 4 1 2 ｻｳｩｮｸＫ･ＭｸｽｾｹｰＨｘＩ］ 4 1 2 {sinx}+ 4 1 2 {e- x

} ＭＭＭＭＭＭＭｾ
D +2D +3 D +2D +3 D +2D +3

Yp(x)= 2 1 {sinx}+ 4 1 2 ｻ･Ｍｸｽｾ yp(x)=.!.sinx+.!.e-x

(-1) +2(-1}+3 (-1) +2(-1) +3 2 6
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1
--{x) ill ｾ Ｉ ｾ ｌ ｓ ｬ ｾ ｾ } :3
F(D)

Ｚｾｾ ｾ ｾＮｪ ｕＩｾｾＧＱｾ ＮＮ｢ｾｾｴＭＩＺＺ＾

ｾＮＮｌＡ ＮｾＬＩｬＮＵＧＢＢＧＢ ＨＧｾｉｉＩ 11 F(D) ｾ J.a.c ｾＮＹ ｾｬＵＢＢＢＢ［ｹａ D \'s,)J1"" ｜ＮｓＡｊｺＬｾＩｹＭ ｾｲＮｉＩ F{D) ＮＮＺＺＮＮＮＮｊｾ ｾ

ｾ ｾ ｾＩｬ＾ )::> cS ｾＺＺ＾ ｾｾｉ ｾＮｾ l:; I) ｾ ｾｉ ｾｬＵＧ Lal ＮｾＩ ｾＱｾ ｾ ｯｾｌｯ ｾｾ ｾ ｯｾ ｾ ＧＩ［ｾ ｾ ｾｉ

1
)i; '))J'O ｜ Ｎ ｓ ｉ ｾ ｾ r. F(D) ｯ ｾ ｗ Ｈ ｽ ｾ ｾ I) ｯｾｬＮＮＺＺＮＮＮＮＮＮＮＮＬＩｾ ｾ <::)l> •..::........1 ｾｬｓ •..]1.> Ｎｾｽ DID jl ;'14 \.S!Jz,01y- ｾ

Ｎｾｾ :.t-
1V-;;-- ｾ

1) 3y"" -y'+y = x ' -4x+l

I) ｾ J.a.c ｾＬｾ ｾｹａ ｓＺＺ＾ｾ S Ub01,; ｾ ｾ 1) F(D) ｕ Ｉ ｾ Ｑ ｾ Ｑ ｾ Ｎ ｾ Ｌ ｾ ｾ ..;::> ｯｾ ｾ uts:.;ｾ ｾＬ［ ｾ Ｚｾ

Ｎｾｾｾｾｉ

ｌｓｾｾ LSUb0 '':; ｾ ｾ

ﾷｾＨＮｓＢｊｾｲ
) F(D) = 1-D+3D2

1-D+3D2

+1±D+3D
2

1+D-2D2-5D3

D-3D2

+D±D2+3D3

-2D2-3D3

±2D2+ 2D3± 6D4

-5D3+6D4

±5D3+ 5D4 ± 15D5

+D4 + 15D5

2)s"+ y" + 2y'+ y =X 2+ 3x + 1

F(D) = 1+ 2D + D2+ DJ

I

1 I + 2D + D2+ ｄＳｾ

+1+2D+D2+D3 1-2D+3D2+ ..j

-2D-D2_D3 :

±2D±4D2±203±204
I
I

3D2+D3+2D4
I
I

I

ＫＳｄＲＫＶｄＳＫＳＰＴＫＳＰｾ I

I

I

yp(x) = (1+ D - 2D2-5D3)( x' -4x+ 1) -7

Yp(x) = (x3-4x+ 1)+ (3x2-4)-2(6x)- 5(6)-7

yp(x) =x ' +3x2-16x-33
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Yp (x) =(1-2D+3D2 )(X2 +3x+1) ｾ Yp (x) =(X 2 +3x+1)-2(2x+3)+3(2)ｾ

Yp (x) = X
2 -x+1

_(1) {ePX.u(x)} =ePx (1 ) {u(x )}
F D F D+p

1 1 ｾＨｄＩ
F(D) {X,U(X)}=X'F(D) {u(x)}- F2(D) {u(x)}

:4

1) y" + 3y'+ y =e-x .cos 2x

Ｚｾ

yp(X)= 2 1 ｻ･ＭｸＮ｣ｯｳＲｸｽｾｙｰＨｸＩ］･ＭｸＮ 2 1 ｻ｣ｯｳＲｸｽｾｙｰＨｸＩ］･ＭｸＮ 2 1 .{cos2x}
D +3D+1 (D-1) +3(D-1)+1 D +D-1

r ｊｾｽＦＮ｢ 2 1 x
D

+
5 D+5 2

----.｟ ｄ ｟ ｾ ｟ Ｍ ｟ Ｔ ---) Yp ( X ) = e-x . { COS2x} D+5) Yp (X ) =e-x 2 { COS2x} D ｾＭＴ )

-4+D-1 D -25

D+5 _e-x •
yp(x) =e-x --{cos2x} ｾ yp(x) =-{ -2sIn2x+5cos2x}

-29 29

2)y(4)+2y"+5y = xsin X

( ) 1 {.} () 1 {.} 4D
3
+ 4D [si } D

2 ｾＭＱ )Yp X = 4 2 X SInX ---7Yp X = X 4 2 SInX - 2 SIn x
D + 2D + 5 D + 2D + 5 (D4+ 2D2 + 5)

o
1 4D(-1)+4P ""' '7{ . } X

yp ( X ) = X 2 { sin X } ., .,.," 2 SInX ---7Yp ( X ) = - { sinx}
(-1) + 2 (-1 ) + 5 ,((.,-,11ｾ +2(-1) + 5) 4

3)v' + s'+ Y = xe" cosx

Yp(x)= 2 1 {xe 2 X ｣ｯｳｘｽｾｙｰＨｸＩ］･ＲｘＮ 2 1 ｻｸ｣ｯｳｸｽｾｙｰＨｸＩ =e2x 2 1 {xcosx}
D +D+1 (D+2) +{D+2)+1 D +5D+7

---7yp(x) = e2x {x. ? I {cosx}- 2D+5 2{cosX}} ｄＲｾＭＱＩ
D- +50+7 (D 2 +5D+7)

1 2D+5
yp(x) = e2x x. - {cos x} - 2 {cos x}

(-1)+5D+7 I ((-1)+5D+7)
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1 1 SD- 6 SD - 6 D2 1 X
HI = x·_-{cosx} = x._-.-_.{cosx}= x- .{cosx} ｾ Ｍ Ｉ HI = --.{-Ssinx-6cosx}

SD+6 SD+6 SD-6 2SD2-36 61

ｾ HI = ｾｻｓｓｩｬｬｘ +6cosx}
61

H = 2D+S {cosx}= 2D+S {cosx} ｄＲｾＭＱ >H = 2D+5 {COSX}
2 (SD+6)2 2SD2+60D+36 2 +25(-1)+60D+36

2D+S
ｾ H2= {cosX}

60D+11
60D-ll

X60D-ll (2D+S)(60D-11){} 120D2+278D-55{ }
ＭＭＭｾＩｈ = cosx ｾ ｈ = cosx

2 3600D2-121 2 3600D2-121

ｄ Ｒ ｾ Ｍ Ｑ 120(-1)+278D-SS{} 278D-17S{} {278 . 17S }
) H2= ()' cos x ｾ H2= cos x = - SIn x +--cos x

3600 -1 -121 -3721 3721 3721

278. 175
ｾｈＲ =--SlllX+--COSX

3721 3721

() 2x {X {S . 6 } 278. 17S }
ｾｹｐ x =e 61 sm xt- cosx -3721slllx-3721cOSX

4)y/+4y'+4y=xe-x

ＺｾＮｾｄｉＩ

Yp(X)= 2 1 {xe-x}=e-x
2

1
(x)=e-x 2 1 (x)=e-X(I-2D...)x=e-X ( x - 2)

D +4D+4 (D-1) +4( D-1)+4 D +2D+1

ax2y" + bxy + cy = 0

Slj! Ｌ ｾ ｬ Ｑ ｾ Ｎ ｬ ｾ L ｾＬ ｾｲ ｯｊｾｾｾＮ ｾ ,p ｾ Ｉ ｾ ｾ ｾ ｯ ｊ ｾ ｾ .x =eu
ｾＮ u =Lnx ｾ di ｾ ｾ ｢ Ｐ ｾ ｌ Ｉ Ｇ Ｚ ［ ｾ

ｾ l>,)tbol La 4S Ｎｾｾｾ aA(A-1)+bA+C=0 ｾ ｬ Ｑ ｾ Ｎ ｬ Ｎ ｲ ｏ ｾ ｯ ｊ ｾ ｾ '01 ｾ ｾｾｌｲＮＮＮｯ 4S Ｎｾｾｾ ｊＮｾ y(u) ｾｬＺ［

Ｎｾ｜Ｎｪｾ p ｾＩｾ fi..91 ｾｾ ｯｊｾｾ ｾ ｯｊｾｌｴＮｯ ,I) ｾ ｯｊｾｌｴＮｯ
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y1(X) =XP sin (q.Lnx) ; y2 (x) =xP cos (q.Lnx )

ｾ ｾＰＺＧＮＱ ).) Ｎｾｉ ｾ J.?lS ｾ Ｎ［ｾｾ ｾｉｾＩ ｾｾ ｵｾＮＩｾ ｓｉｾ " ｾ yA ｦｩＮｾｉＭ ｾｾ ｵｾｾｾ ｾ ＮＮ｢ｾＩ ).) ｯｾ ｾｾｉ ｾ

I) ｾｾ ｣ｊＮＩｾ ｹｬｾ ＼Ｎｓｬｊ｢ｾＮＴ Ｌｾ ｣ｊＮＩｾ ＼Ｎｓｕ｢､ＮＮｾＺｾｾｕ ｾｗ ｾｾ jI ｾＮ ｾ ｯｾｬＮＩ ｾ ｾｬＮＺＭＮｯ Ｎｊｾ ｾ I) ｾ ｯｊＮＩｾ ｾＮｾ

ｹｾｬ

xy ｾａ

x3y'" ｾ A(A-l)(A-2)

X
4yH' ｾ A(A-l)(A- 2)(A-3)

xny(n) ｾ ａ Ｈ ａ Ｍ ｬ Ｉ Ｈ ａ Ｍ Ｒ Ｉ (A-(n-l))

u =Ln(ax+b)

4.
ax-l-b v e''

ｵＩｾ ｾ I) Ｉｾｾ ｦｩＮｾｉＭ ｾｾ ｣ｊＮＩｾ yl,.=:- ｾｉｾ ./1 ｾｾ ｾｉＮＩ ｡ＮＺＺＺＭｾ ｾｾ .ＮＩｾｾ ｊＮｾ ｾｇ ｾＮｉｾ 4 ｣ｕｾｌｴＮＮｯ ｾＮ ｾ

ｾＮｾ ｊＮ＿ｾｾＮ ｾ (ax+b) sUb.FI.n.).) I) x ｾｾ ＬｾＮｾ ｾ ＬｾＮＩｾＱ ｾＮＩｾ ｾ ､ｊｾｾ ｾ ｾＮｹ｢ j', ｾ
I) ｾｾ ｹｬｾ ｾｉＬ＾ｾ ｾｾ ＬｾＮｾ ).) ｾ ｾ ｉｾＮ I) 01 ｳｬｊ｢ｾＮＩ ＬｯＮＩｬｾ ｾ ｾ ＼Ｎｓｾｾｬ＾ ｾｬａ ｾＮＩ I) ｾ ｣ｊＮＩｾ

Ｎｾ o.)Li:;...,1 (x+:JＮＮＮＺＬＬＩｾ jl xｬＮｓｾ ｾ Ｎｾ ｾｾ
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:).lJljJ ｾ ctJ.)la-o

Ｚｾｾｾ ｯｾｬｾ Ｐｾ ｾＮｪ ｾｽ ｾ ｾ ｾｬ＾ Ｉｾ ＧＩｾＧｪｊ tY ) n 0..;;.r" ｾｉｾＮｾ ｣ｊｾｌｴＮＮｯ ｾＮ

II (ax +b)" y(n) + an-1( ax +b)"-1 y(n-l) + ........+ay =0 II

ｊＮＡＮｾ Ｌｾｾ ｾＮｬＮｲｏ ｾ ｾ n ｾｲ ｣ｊｾｾｾＮ ｾ ,U ］ ｌ ｮ Ｈ ｡ ｸ Ｋ ｢ Ｉ ｾ Ｎ ax+b=eu
ｾｾＮ ｾ 'J,9 ｣ｊｾｬＮｵ Ｌｾｉｾ Ｐｾ ｌＩＧ［ｾ

Ｎｾｾｾ

Ｚｾｾｾｾｾ

Ｎｾ ｉｾＮ ＱＩｾＮｪ ｵＩｊｾｌｵＺＬ ｾｾ ｹｬｾ :, Jlio

1)x2y"+7xy'-7y=O

Ｚ ｾ ｾ I « ..··:1 ｾ･ｕｾｾｉｊＮＺＮＮｊｉＺ 1-
ｉ ｖ Ｍ ［ Ｎ Ｍ Ｍ ｾ ｾ Ｉ • ｾ

A(A-l)+ 7A-7 = 0 ｾ A2-A+7A-7 = 0 ｾ A2+6A-7 = 0 ｾ (A+7)(A-l) =0 ｾ Al = -7;A2= 1 ｾ

ｾｾ ｾｉｾＺ y(x) = Ax! + Bx-7

2) x2y"+ 7xy'+9y = 0

Ｚｾｾ I < ..··:1 ｾ･ｕｾｾｉｊＮＺＮＮｊｉＺ 1-
ｉ ｶ Ｍ ［ Ｎ Ｍ Ｍ ｾ ｾ Ｉ • ｾ

A(A-l)+ 7A+9 = 0 ｾ A2+6A+9 = 0 ｾ (A+3)2 = 0 ｾ Al = -3;A2= -3 ｾ

ｾ ｾ ｾ ｉ ｾ : y(x) =Ax-3 + Bxr'Lnx

3)2x2y"+3xy'+5y = 0

Al = -1+ .J39i
4

-l-.J39i
A2 = - - -

4

=! [J39 ] =! [.J39 ]ｾｙＨｘＩ］ａｸＴ sin 4Lnx +Bx 4 cos -4-Lnx

ｾ Ｎ ｾ Ｎ Ｌ ｾ ｉ ｾ ｾ Ｌ ｾ cU.)Lt..o ｾＱＮｲｃ ｾ Ｐｾ

Ｎｾｬ , ＼ＮｓｾｌＮＮｯ ｾＩ

-2A+2

±2A=t=2

o

·1.,).;,] L..c ｾ c:l...J) ) . ..)
A3 -3A+2 = (A-l)(A 2 +A-2) = 0 ｾ (A-l)(A+2)(A-l) = O--------+)A,l = 1 ; A2= 1; A3 =-2

=>: ･ｕｾｌｵＺＬ ｾｾ ｹｬｾ y(x)=Ax I+Bx1Lnx+Cx-2
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ﾷｾｌ ｾｬｾ ＮｾＮ ｾ ,x2y"+5xy'+ Ay = 0 ｣Ｚｕｾｾ ｾｬ ｬｊＺ＾ｾｌ t; Jw.:S Ｑｾ ,C _1- I A . ｾ ｾｇ :Y ｊｾ. tS ｾ _. . y; cS ..... - ..... ｾＮｊｾＩ ｾＭＭ［ＮＭＭ •

ＺｾＱｾ ｾｬＬＮ＾ 1:0 Ｎｾｾ ｾＩ ［ｳＺＺ［ＬｳＬｾ ｣ＺｕｾｌｴＮＮｯ ｾＬｾ ｾＩＱｾ ｾｾＬＮ［ ｾ ｣Ｚｕｾ｢ yly; ｣ ｓ ｾ ｾ Ｎ Ｔ Ｎ ｾ ｌ ｯ ｪ :J.:>

ｾ ｣ＺｕｾｾＺ A(A-l)+5A+A =0 ｾ A? +4A+A = 0 ｾ ｾＺ 16-4A< 0 ｾ A > 4

Ｚｾｾ I , ....: 1 ｾ ＮｊｾｬＮｊｲＮＮＮｯ ＧｾＱ : 1-
｜ ｶ Ｍ ［ Ｎ Ｍ Ｍ ｾ ｾ Ｉ • ｾ

A(A-l)+aA+ b = 0 ｾ A2+(a-l)A+b = 0

(Y2(X) = XA2
; YI (x) = xA

] ) P ｾＩｾ ｾＬｳ ｣ＺｕｾｌｲＮＮｯ yly; ｩ ｓ ｕ ｢ ｾ Ｎ Ｔ Ｎ Ｌ ｾ ｾ A2,A,I ｾ ｾ ｴ ｾ Ｑ Ｌ Ｌ ｾ ｣ Ｚ ｕ ｾ ｌ ｲ Ｎ Ｎ ｯ ｩ ｓ ｬ ｊ ｢ ｾ Ｎ ｾ ｾ Ｐ ｾ

Ｚ ｾ Ｎ ｾ llJ Ｎｾｾ ｾ ｾｾ ｾ A2, Al ｾＮｾ Ｌｾｊｾ ｾ ｾ yly; ｾ Ｔ ｾ ｾ ;tb , X ｾ 0+ ｾｾ ｾＱｾ ｾＱ ｾｬ ｾ Ｑｾ Ｎｾｾｾ

-(a-1)
Al + A2> 0 ｾ > 0 ｾ a-1 < 0 ｾ a < 1

1
b

AI.A2> 0 ｾ - > 0 ｾ b > 0
1

ｾｾｾＮ m.m.rn; p±iq·p±iq u ｾ Ｂﾷｬｾ ｣ＺｕｾｌｴＮＮｯ Ｌ｣ｬｊＺ＾ｾ Ｌｾｾ 1·1_ ... .« ｾｾｌｴＮＮｯ ｾ Jw.:S, ｾ ｾ :f ｊ ｾ, Ｉｾ . ｾ ｾ ..) \..,--- . r ＮｲＺＮｾ ｾＡＷＧ .• •• u ｾ

ＮｾＮＩＮＹＱ ｾｾｾ 1) ｹｬｾ ｬｓｬｊＺ＾ｾＮＴＮ ｾ｢ ｾｊＩｾ Ｎｾｾ ｯｾＱ

x" sin [ql.nx ]: x" cos[ql.nx]: xfLnx.sin[ql.nx ]: x''Lnx cos[ql.nx}; x ID
; x"Lnx; x ID (Lnx)2

A{A-l){A- 2) +2A- 2 = 0 ｾ A3 -3A2+4A- 2 = 0

A3-3A2+4A-2Iz A-I
=FA3 ±A2 A -2A+2

-2A 2+4A-2

±2A2=F2A

2A-2

=F2A±2

o

ｾＮ ｾＮ Ｌｾｬ ｾ ｾｬ｟ｬＢＡ o:\..｢ｾ ｾｉＮｲｏ ｾ Ｐｾ

Ｎｾｬ , lS,L.c Ｌｾ ｑｪＮＩｾ ｾＮＩ

(A-l)(A,2_2A+2)=O=>AI =1;A2 =1+i;A3 ］ｬＭｩｾ

ｯｊＮＩｾ ｾｾ ｾｬｾ : y{x) =Ax' + Bx I sin fLnx l--Cx' cos{Lnx)
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( U 2 3(2)2 -6(2)+4 2 3 { }
Yp U)= (2)3-3(2)2+4(2)_2·

e
u (3 2 )2 e U + (D 1)(D2 20 2) ell ｾ

(2) -3(2) +4(2)-2 - - +

Yp (x) =x
2 Ｈｾｌｮｸ -1)+3xLnx

ｾ ylJ":'" :Ax +Bxsin(Lnx)+Cxcos(Lnx)+x
2 Ｈｾｌｮｸ -1)+3xLnx

Ｚ ｾ ｉ ｾ ｾ ｬ ｯ Ｎ ＾ u=Ln(x+2);x+2=eu
.- ﾷ ﾷ ﾷ ｌ ｉ Ｚ ｊ Ｎ ｾ ｉ t..... .; ｾ ｉ Ｉ ﾷ ﾷ ｾ ｾ ﾷ ｉ ﾷ ﾷ ｬ Ｇ ｜ ｱ ､ Ｎ Ｎ Ｑ ｾ ｾ ｡ ｓ ｾ Ｇ Ｎ ｾ ｾ ｊ Ｎ ｊ Ｚ 1-

IV-;·--T ｾ ｾ • ｾＩｾＩ L9r ｾ .. ｾ

ａ Ｈ ａ Ｍ ｬ Ｉ Ｍ ａ Ｋ ｬ ］ ｏ ｾ ａ Ｒ Ｍ Ｒ ａ Ｋ ｬ ］ ｏ ｾ Ｈ ａ Ｍ ｬ Ｉ Ｒ ］ ｏ ｾ ａ ｬ =1;A2=1

ｾｯｊｾｾｾｾｹｬｾＺ y(x)=A(x+2)1+B(x+2)lLn(x+2)

Ｚ ｾ Ｎ Ｉ ｾ ｦ ｬ Ｎ Ｎ ｾ ｾ ｾ Ｌ Ｍ Ｚ Ｍ Ｌ ｉ ｾ ｾ ｾ Ｎ ｾ ｾ ｾ Ｉ ｾ ｉ ｸ Ｎ ｬ t..P3J)I ｯｾｾＱ ｾ Jl>

ＺｾＮ･Ｎ L:..: ｾｉ ｾＮ I ＺＧｾｾ､ＮＮＱｾｾ.•y::--: ｾ Ｉ ) 1··) ｾ Ｎ ｆ ｾ Ｎ

II y" +p (x )y'+Q(x ) y =0 II

Ｉｾ u ＮｾＮｊ ｾＩｾ Y2 =U(X)·Yl ｷＩｾ ｾ ｌＩｾｾ I) ｾＮｾ ｹｬｾ ｾＮＴＮ Ｌｾｾ Yl ｾｉｾＮｾ ｾｾｾｾＮＱ ｹｬｾ ｾＮＴＮ ｾＮ ｾＰｾ

Ｚｾｉ ;-:.j r) ｾ u(x) 0\

() f 1 - fp(X)dX
dUX=-2e x

Yl

ＺｾｊＮｊＺ｡ ｾ ｾｾ

ｾＮＱ ｦｾｾ ｾ ｹｬｾ Ｎｾｾｾ Yl(X)=X ｷＩｾ ｾ (l-x 2)y"-2xy'+2y=O
ｾ ｉ ｾ Ｎ ｾ ｾ ｾ ｾ ｹ ｬ ｾ ｾ Ｎ ｾ Ｌ ｾ ｾ Ｚ Ｌ Jlio

Ｎｾ ＬｾＮ I) ｯｊｾｌｴＮＮｯ
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ＮｾｾｉＩｾＮＩｾｹｬｾＬｾｾ y"+ 4(X
1_l)Y'=O

ｾ ｬ ｾ Ｎ Ｉ Ｎ ｵ Ｎ Ｉ ｾ ｹ ｬ ｾ .s: Yl(X)=P yS"1:Y Jli.

Ｎ ｾ .ＮｊＬＱｾ ｾｾｾ I) u(x) ＱｾＱＺｾ

f 1 - fn dX f 1 Ｍｾ Ln(x-l)
u(x) = --e x- dx ---7 u(x) = --e 4 dx

(x-I) (x-I)

---7 u(x)= f_I_. 1 1 dx= f 1 5 dx= -4 1 -7
x-I - - -

444
(x-I) (x-I) (x-I)

Ｍ Ｔ ｾ ｸ Ｍ ｬ
Y2 (x) = U(X).Yl (x) ｾ Y2 (x) = 1

(x-I)4

ｾ ｾ ｉ ｾ ｉ ｾ ｾ ｾ ｌ ｴ Ｎ Ｎ ｯ ｾ ｾ ｹ ｬ ｾ Ｌ ｾ ｾ y!.j ｾｉｾＮｾ ｯｊｾｌｴＮＮｯ ｹｬｾｾＮ Yl(X)=X yS"1 :r Jli.o

X2(X
2-1) Y"- x (X

2+1)Y'+ (X2+1)Y= 0

-x(x2+1)
-f--·dx fX2

+1 ｾ x 1 J1 x 2 x 2-1 1 + -3-·dx 1 -2-+-3- dx
U(X)= f-e ( ) dx=>u(x)= f-e x -x dx=> U(X)= f-e x -1 x -x dx

X2 2 2 , I

X X H(x)

{
x I ] f1

( 2x ) f IH(x)= -,,-+ dx= - -- dx + dx
x--l x(x2-1)

I 2 x
2-1

I I x(x-l)(x+l)

L(x) ｾ Ｈ ｸ Ｉ

L( x) =.!. f_2_x_dx=!Ln(x2-1)
2 x2 -1 2

M(x)=f ( 1)( Ｉ､ｘ］ｦ｛ＭｬＫｾ + ｾ ]dX-7M(X)=-LnX+.!..Ln(X-l)+.!.Ln(X+l)
x x-I x-i-I x x-I x+I 2 2

() 1 (2 ) () .Jx2- I---7 M x = - Ln x -1 - Ln x ---7 M x = Ln--
2 x

( ( r;": ｾ IX
2-II-7H x)=M x)+L(x)=Ln"x2-1+Ln x -7H(x)=Ln-
x-

I
x

2
-111 Ln-x 1 x2-I x2-I 1 1 1

---7u(x)= f-2 e dx ---7U(x) = f2.(-JdX=f-3 dX---7u(x)= f(---)dX---7U(X)=LnX+-2x x x x X x' 2x

1
---7 Y2(X) = U(x ) .Y1 ( X) ---7Y2(X) = x Lnx + -

2x
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(x - 2)y lf

- ( 4x - 7)y' + (4x - 6)y = 0

Ｚｾ

ＧｾＬＩＮＹＱｾ ｾｾｾ I) ｰＩｾ ＬＴｊｾｾ Ｉｾ ｸｾｬｩｯ 0-='.1 ＰｾＱｾＩｽ ｾ

(x - 2) P2e'" - (4x - 7) pePx+ (4x - 6)e'" = 0 ---7 x (P2- 4P+ 4) + (-2P2 + 7P - 6)= 0

Ｚｾｾ ｾＮｬ .9 ｾｾ )} ｾ J,3 ｾＱＮＮＩ Sl x ;J:J lSI) ｾ ｾＮ 4 ＬｾＴ ｣ｊｾｾ ｹｬｾ e
PX Wl.9./1

{

p2-4p+4= 0 ---7 (p_2)2= 0 ---7 P = 2

ＭＷＫｾＴＹＭＴＸ 3
_2p2 +7p-6= 0 --t p = - -4 --t P= 2;p= +2"

ｾ｢ＮＮｯ I) u(x) ｉ ｾ ｉ ｾ Ｎ ｾ 'Y2(x) = U(X)Yl (x) uO;--J ｾ .9 ｾｉ Yl (x) = e
2x I:J Ｎｾｉｾ P ｾＮＮＩｾ JlA:i1 p=2 <..SI) ｾ ｾＬ

: ..,
ｾ

H(x)

-(4x-7) i (4x-7)dx'

f 1 -fp(x)dx f 1 -f-dx f 1 f--
u(x)= -e dX---7u(x)= -.e x-2 dX---7u(x)= -.e x-2 dx

ｹｾ e4x e4 x

ＮｴＧｦ＼ｯＮｊＩＧｌＮＺｬＮＮｊＮｾｈＨｸＩ ｾ｢ c:U ｬｾｬ f4X-7 2
,." .hl..:; , ")H(x) = --2dx ｾｾ］ｾｾＩ

x-

f4U+1 r( 1JH(x) = -u-du--t H(x) = ｊｾ ＴＫｾ du --t H(x) = 4u+Lnu= 4x -8+Ln(x-2)

--t u (x ) = f--h-.e4x .e-8 eLO(x-2)dx --t u (X ) = ｾ f(X - 2)dx --t u (x) = --;.. Ｈｾ - 2x +CJ
e e e 2

Y" +p(x)Y'+Q(x) = R{x)

w(x) = ｉｙｾ Y;I
v. Y2
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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

Ｚ ｾ ｾ ｾ I) ｾ ､ｊｾｬｊｲＮＮｯ ｹｬｾ ｬＵｾｾＮＴＮ ｾｾＩ ｾＮＴ Ｌｾｾ ｹｬｾ ｾ ｬＵＱｾ 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
ｾｾｉｾｉｾ ｹＢＭＴｹＧＫＴｹ］ｾ ｾＱｾＮｾ､ｊｾｾｾＧｾＺｙ Jlio

x

ＺｾＮＩｾＱｾ ｾｾｾ I) ｾ ､ｊｾｬｊｲＮＮｯ ｹｬｾ ｬＵｕ｢ｾＮＴＮ ｌｾＮＺＺＭＡｉ Ｚｾ

0 2-4D+4= 0 -7 (0-2)2 = 0 -7 01 = 2;02 = 2 -7 ｾ ､ ｊ ｾ ｬ ｊ ｲ Ｎ Ｎ ｯ ｾ ｾ ｹ ｬ ｾ Ｚ Yh (x) = c1e
2X+c2xe

2X

Ｎｾｾ I (" ....: 1 ·e_!to. ､ ｊ ｾ ｬ ｊ ｲ Ｎ Ｎ ｯ ,-,10..:> ＬｦＧｾＧＭｕｌ . « : ｾｌＢ Ｍｯｾ ,-,10..:>· .. 1 Jl>,....-- ｾ Ｉ 1...7-"'-'- . T· L:' ..... ｾ ｾ Ｉ ••• ｾ I-- . T· ｾ l5 ｾ

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)

ｾ ｹ ｬ ｾ : Y= c 1sin x + c2 COSx + sin x .Ln (cosec x - cot g x)

ＺｾＮＩｾＱｾ ｾｾｾ I) ｾ ､ｊｾｬｊｲＮＮｯ ｹｬｾ ｬＵｕ｢ｾＮＴＮ ＬｾＬ Ｚｾ

0 2+ 1= 0 -7 01 =i;02 = -i -7 ｾ ､ ｊ ｾ ｬ ｊ ｲ Ｎ Ｎ ｯ ｾ ｾ ｹ Ｇ ｾ Ｚ Yh (x) = c1 COSX+c2sin x

Ｚｾｾ ｾ I) ｾ ､ｊｾｬｊｲＮＮｯ ｹｬｾ ｬＵｾｾＮＴＮ ｾｾＩ ｾＮＴ ｾｾ ｾｉｾ ｾ ｬＵＧｾ

( )
I

COSx sin xI
w x = =1

-sinx cos x

ＺｾＬ ｾ ｉＮＮｓＢＢｾ ｹＧｾｾＮ

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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ＺｾＮＩＮＹＱｾ ｾｾｾ I) ｾ ｣ｊｾｾ ｾｉｾ ＼ｳｕ｢ｾＮＴＮ ｾ .9 ｯｾｬｾ ｾＮ I) ｾ ｯｊｾｾ ｉｾ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

ｾ ｣ｊｾｾ ｾｾ ｾｉｾＺ 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 x
2

x-
6

x
9

I[X
3

X
3

] 17x
3

x
3

Y (x)=-x +x =-x---x-=- --- =---=-
P -7x-6 -7x-6 7 2 7 9 7 2 9 7 18 18

p ｾＩｾ ｾＱｾＮｾ ｾｾｌｴＮＮｯ ｾｲ ｜ＮｾｾｾＴＭ ｾ ｾ ｾ ｾｾ ｾＮＩｏ ｾ rJS ｾＱＰＱｬＵｾ ｾ ｾｲ ｾｬｓ ＱｓｾｾｾＩ ｌｙＢＧｾＱ

Ｎｾ J> 1) 0' ｾ ｾ ｯ ｾ ｬ ｾ ｾ ｬ ｓ 1)

Ｚｾｾｾ c:;ho ｾ ｾＱＮＹ ＮＹｾ Ｉｾ 0..;;;-0 ｾ｜ｓ ｾＮＹＩ

F( x, s'.v') = 0 :J,I ｾ｢ (,

s'= u(x) uO;-J L ＨＮｾｾ y ｾＱＮＹ ｣ｌｬｾｌｴＮＭｯ ｾＩ Ｎｾｾ ｯｾ c:;ho F( x, y', y") = 0 ｾ ｾｌｓＩｾ ｾｉＮａＮｾ ｣Ｚｬｦｾｾ ./1

Ｎｾ ｾｉＬ＾ ｾＮｾ J.91a.;;yA ｾｉｾＮｾ ｣ｊｾｾｾＮ ｾ Ｌ｣Ｚｬｦｾｾ Ｔｾ［［ ｾＮｾＮＹ .y"=u'(x) ｾ Ｎ Ｉ ｾ

F( v-v'. v")= 0 :r'.) ｾ｢ (y

ｾＮＩｾ y' = u(y) uO;-J 4 ﾷＨｾＴ x ｾＱＮＹ ｣ｊｾｌｴＮＭｯ ｾＩ ｾＴ ｯｾ c:;ho F(y, v.v') =0 ｾ ｾＱＮＹ ｾＮＹｾ a.;;yo ｣Ｚｬｦｾｾ ./1

Ｎｾｾｾ ｾＮｾ u(y) C!t; ｌｓｉｾ J.91a.;;yA ｣ｊｾｌｴＮＮｯｾＮ ｾ Ｌ｣ｊｾｾ ｾｾ［［ｾＮＱ ｾ .y"=u'(y).u(y)

Y' =u(y)

" dy d ( ( )) <..5
10ｾ j ｯｾＱＮＹ d ( ( )) dy '() ( )y = - = - u y ) u y .-= u y.u Y

dx dx dy dx

ＮＹｾ o...S ｾＩｾ ｾｾＮＹ 0LS:..oI ｾｉ ＬｾＩｾ ｾ ｾＩＮＹａ ｾｉｾｾ ｯｊｾｾ ｾ ｾｌ＾ＮｾＮＹ c:lb-.,1.9 ｾ Ｂ｣Ｙｬｾ ｌｓＩｾＩｾ ｾ ｾＡｩｩＺＧ ｾ

｣ｌｬｾｌｴＮＭｯ ｾｬｾ Ｇｯｾｾ ＱＵｬｴ｢ｌｓｾ ｊｉｾｉ ｾ ｾ .9 ｯｾＮ＿ ｾＮＬＮ［ ｪｾ ｾ ｾＮ ｾ ｾＱＮＹ Ｉｾ ,I) ｾ ｾＩｾ ｾｉｾＮｾ ｣ＺｬｦｾｌｵＺＬ ｾ

Ｎｾ ｉｾＮ I) P ｾＩＡｪＭｏ

Www.iepnu.ir
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ＺｾＮｾ p Ｉｾ I) ax ' +by 2 + ex+ dy +e = 0 ｯｊｾｾＺＢ 4:.S:;

Ｎｾｉ 0 ｙＡＮｉｾ ｾＮ ｣ｊｾｾ 'J,9 cU ｾｾ Ｌｾｾ a = b *0 'pI _,

Ｎｾｉ ｾ ｾＮ ｣ｊｾｾ Ｇｊｾ ｯｊｾｾ ＬＬｾｾ ｾｾｉｾ .a.b 'p1_,

Ｎ ｾ ｉ ｊ Ｌ ｊ ｾ ｾ Ｎ ｣ ｊ ｾ ｾ Ｇ ｊ ｾ ｯ ｊ ｾ ｾ Ｌ ｾ ｾ ｾ ｾ ｉ ｾ a,b.p'-,
ＮｾＬ ｾ ｾ ｣Ｚｬｦｾｾ 'L9,s ｣Ｚｬｦｾｾ Ｌｾｾ ｾ ( ｾ . ..b.Q.9 ) b 4ｾ a 'p'_f

Ｎ ｾ ｉ ｾ ｉ Ｉ .k> ｾ Ｎ ｣ ｊ ｾ ｾ Ｇ ｊ ｾ ｾ ｟ ｌ ｾ ｾ Ｌ ｾ ｾ a =b = 0 ＧｰＱ｟ｾ

Ｚｾｾｾｾｾ

Ｎｾ ｾ 'J y" =1+ s" ､ＮＮｦｾｾ :, Jlio

Ｚｾｉｾ ｾｉｾ Ｌｾ ｯｾｾＱ ｣Ｚｬｦｾｾ Ｐｾｾ ｾｴ［ ｾｾ ) ｾＰＴＭ ｉｾ ＮｾＬ ｾ ｾＱＮＹ ｾ ｾ ｾｉ ｾｴ［ ｾＱＮＹ ｾ ＢＭＧｾｾ :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) ｾ y" = v'(x)

", '() () Ｇ ｾ ｾ ｾ ｘ ｪ ＿ ｉ Ｉ ｾ ［ Ｇ Ｌ Ｈ Ｉ 1 () 1 Ｎｾｉｊｾｬ ｾｲｾｲｹＩ｡ｊｾｾxy + y = x ｾ 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) =+ ｾ [ ｾ X2 + C]

---7 v( x) = ＫｾＫ c tx'=V(x) dy = ｾＫ ｾ ---7 fdy = ｦＨｾ Ｋｾｊ､ｘ ---7Y(x) =.£..+cLnx + k
2x dx2x 2x 4

Ｚｾｾ ＰＱＧＺ［ｾ ｯｊｾｌｴＮＮｯ ｾｾ Ｐｾｾ l..f'l> ｾｉｾ ｾ ｾ ｾ ｾｲ ｾｬＩ ｓｕ｢ｾｾＮｊ ｾ ｾｌ［［Ｉ ｾ ＰＧｾ ＺｲＧｾ ｾＧｊ

ｊｉｾｉ x2 ＮｾｾｾｸｾｾＩｯ , X C
(xy')' ］ ｸ Ｍ Ｍ Ｍ ｾ Ｉ ｸ ｹ Ｇ ］ Ｍ Ｋ ｣ ) Y =-+-

2 2 x

x2

y(x) = -+cLnx+k
4

Ｎｾ ｾ ｾＬＺ［ I) ｾ ｾ ,yy" +v" =1 ｾＬｾＮｾ ｣ｊｾｾ ｾｾ ｾＬｾ :f Jli4

Ｐｾｾ ＰＱＧ［ｾ Ｌ｣Ｚｬｦｾｾ Ｐｾｾ UOl> ｾ ｾ c5 ｾＮｾｾ ｾｾ ｾｾ ｾ ｾ ｊｾ ＮｾＮ＿ J> ' ｾｾｊ ) ｌＢＬＬＧ［ｾ I) ｾ ｾＮｉ :J>

Ｎｾ［ｓ J.:> I) ｾ Ｇｾｲ ｾｬＩ ｌＵｾｾｾＩ ｾ ｾ Ｐｾ｢ Jot.;;)

(
')' ＮｾＮｙＭＺＺＡ cs" ｊｬｾＱ J)o ｾ Ｎ Ｉ ), dy d ( ) d Ｎｾｾ ｾ J1.-F1J)o ｾ ｾ jl

yy =1 )yy ］ ｸ Ｋ ｣ ｾ ｹ Ｎ Ｍ ］ ｸ Ｋ ｣ ｾ ｹ y= x+c x )
dx

y2 x2
-=-+cx+k
2 2
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1 1
secx==-- ; 1+ tg2x =-- == sec2x

cosX cos ' X

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

SIll X SIll X

, ＮｾｹＭＺＺｦ ｾ ｊｉｾｉ J)o ,.) j'
y"+ y'tgx + ysec"X == nxn-l ｾ y"+ y'tgx + (1 + tg2x)Y== llX

n
-

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

y' + ytgx == Xn +C

ＺｾＮＩｾ y{O] =0 b ｾ ｊｾｬ ｾ

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

ＺｾＮＩｬｾｾＮ

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

d ＮｾＮｾｾ ｊｬｾＧ ｊｹＭ｢ＬｾＩ 1 1
y"+e2Y==0---7V'(y).v(y)+e2Y］］ＰＭＭＭＷｾＮｶＨｹＩ］Ｍ･Ｒｙ ---7vdv==-e2Ydy ) v2=-_e2Y+c

ｾ 2 2

---7 V( Y) == .J2c - e2Y

www.mohandesyar.com


ö�芌�뙠
�뙠覔�ö璈�

R ) ｾｾ R > 0 ｾ ),1;; ｾ ＱＵＱＩｾ x =a oJajij Ｉｾ f (x) ol! ｾ ｾＮｾ ｾ ｾ x =a ｾＩｾ I) f (x) ｾ｜ＮＺ［ :, ｾ ｾ

Ｈ Ｎ ｾ ｾ ｾ ｬ ｓ Ａ Ｎ Ｇ ｾ ｴ ｾ

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

n=O n.

a ｾ l5r ｾ Ｎ ｬ ｾ an' ... ,at, ao ｾｉｾｉ 01 Ｉｾ ､ＮＵｾＮｾ (x-a) ) ｾｉｾ 15r ｾ Ｎ ｉ Ｉ ｾ Ｎ ｪ ｾ ｾ ｾ ｾ ｬ Ｌ ｪ Ｑ Ｕ ｲ ｾ Ｎ :Y ｾｾ

Ｎｾｾｾ c..SrjSyo

00

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

1 Ia I --=linl ｾ Ｚ ｾ 0¥,jl
R ｮｾＨﾷ .. an

ｾ ］ ｮ ｬ ｃ ｬ ｬ ｡ ｉ Ｚ ｾ '0.4')·1R \tlet.n I ..J UJ J I

Www.iepnu.ir 
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s"+p (x)v'+Q(x) y = 0

ｾｉＧ［ ｾｲ ｾＮ ｾｽ ｾ ｾＩｾｾ I) ｾｉｾＮｾ ｣ｊｾｾ ｾＮｉ ｾｉｾ Ｌｾｾ ｾｉｾＮｾ ｯｊｾｾ 0-:'.1 lS'y: ｌ ｓ ｾ ｌ ｣ ｾ ｾ Ｎ X o ｾｌＩﾷ［Ｇ［［Ｚ［

Ｚｾｾ ｾＮｪ ｵＩｾ ｾ .J,4J ｾ ｾ ) X o ｾ J9"

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

y(n) (x
o

)
a =---

n ,n.

a3 ｾＮｾｯｬｦＰＧｾｾｹＧＨＰＩ］Ｑ［ｹＨｏＩ］Ｑ ｾｹｈＫｸｹ］ｏ ｌｓＧｾｾＧＧ［ｌｓＮｲｕＩｾｾｾｉｾ y(x)=:Lanxn ｯ ｾ ｾ Ｚ Ｌ Jlio
n=O

ＮｾｾｉＩ

ＺｾＮＧｾ ｾｾｾ ｾＮｪ U ｊｾ ｾ a3 ｾＮｾ Ｉｦｾ Ｉｾ ｯｾ ｾ J}-Oy-9 ｾ ｾｾ ｾ

yH +xy =0

. yH'(0)
a3 = - -

3!

: ..e, .... ... L & .. ｉ｜ｾ ｯｊｾｌＮＮＮＮＮ｣ ., ｾｌ y"'(O) ｾｾ 1 I:J
ｾＮｾ ｾ ) . .. \Jr ).. . . ｾ ｾ

)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

ｾ Ｉ ｾ y(x) = :L a.x" ｵ Ｉ ｾ ｾ I) ｾｉｾＮｾ ､Ｍｊｾｾ ｾＮｬ ｾｉｾ ｾＰＴＭ ﾷｾＮａ P ｾｾ 'J ｾＮｪ ｾｉｾ ..) ｣ｊｾｾ :Y ｊｾ
n=O

{

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

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

Ｎｾ ｉｾＮ I) a2 ｾｉＧ［ｾ 0' ｾ Ｓ Ｉ Ｉ ss ｾＮＧｾ ｾｾｾ yH(O) olf0' ｾ ｯ ｾ x =0 Ｉ ｾ ｯ ｾ o.)b ｾｾｌｴＮＮｯ ｾ 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

ＺｾＮａ ｾ ｯｾ ｯｾｬｾ ｾｾｾ jl ｾ Ｎ ｾ y"'(O) ＰｾＩＳＧ ｾｾｾ ｬＵＱｾ 3 ｾＮＩＳＧ ｾｾｾ I) y"'(O) ｾＮｾ a3 ｾ •.ro 0.))3' ｾ ｾ ｾ ｾ ｉ ｾ

y"+ e'y'+ xy = x + 1 ｾ ) 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

ｵＩｾＩ ｉｾｉｾＮｾ y"(O) ＩＧｾ 0::>.;5' ｉｾＮ l5 1.-H ｾ ｾｾ ｾＬＺＺ＾ ,) y"(O) Ｉｉｾ as ｾＱｾＮＱ ｾ ｪｾ x2
ｾＮｾ 0::>.;5' ｉｾ LS1.-H

: .e..... :. ＮＮｉ｜ｾ ･ＰｾｌｴＮＮｯ ·1 ｾ QL I y'(o) ｊ Ｇ ｾ
ｾ Ｎ ｾ ｾ L9r ). ｾ .. ) ｾ

00

Ｌ ｾ Ｎ ａ y-b.;)::> y= Lanx
n
ｵＩｾ ｾ I) ｾｉｾＮＺＺ＾ ｣ｊＺＺ＾ｾ 0-:.1 ｹｬｾ ｾＰＴＭ Ｎｾｉ ｾＡｊｾ )"!.) ｾｉｾＮｾ ｯｊｾｾＺｦ ｊｾ

n=O

00 00 00

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

n=O n=l n=2

00 00 00 00

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

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

ＩｾＬ ｾ dS ｾｾ (n+2) ｾ ｾ ｾ (n-2) ｾ Ｎ tsx ＰＧｾ ｾＮｾ ＰｾＮｬＮｬ｢ｾ ｾｗＩｾ ,) Ls x ＰＱｾ ､ｓｾＧ 0 1 ｊｾｉ ｾｾ

Ｎｾｾ ｾｾ n-2 ｾ ,) n+2 ｾ ｾ Ｚ Ｚ ＾ ｾ Ｉ Ｚ Ｚ ＾ III ｾｾｾ ｯｾｾＱ (n-2) )1 ｾｾＮｉＩＺＺ＾ Lc rJ.5 ｾｾ yGt:.;1 '...> ｾＬｾｾＮ

ＺｾｉＺＺ＾ｾＧＬ＾ｾＮ

00 00

ｾ 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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ｾＮａ ｾＩｾ y= L (x+l)n ｵＩｾ ｾ I) ｾｉｾｾ ｡ｊｾｾ 0-!J ｹｬｾ ｾＰｾ Ｎｾｉ ｾｾｾ ;-:.j ｾｉｾｪ ＢＭＧｾｌｵＬＺｏ ｊｾ
n=O

-1

d1 = d3 = ｾＱ + 2 =.J3} { 3} 3
3 --7 ｾＮｬｾ ｴｾ (R)= min .J3;- --7 R=-

d
2
=- 2 2

2

Ｚｾ ..e. t:..: ｾ 1 ｾＮ I :1 ｾｾ ｡ｊｾｾ
•• ｾＭＺ ｾＩ ) I ••) ｾ ＮｆｾＧ

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

Ｎｾｉ ｾ X=X O ｾＩｾ ｡ｊｾｾ ｹｬｾ y1b olf01 ｾｾ ｾ X=X O ｾＩｾＮＹｾ y1b Q(X),P(X) ｾ ｉ Ｌ Ｚ ［ Ｎ ｬ ｬ

:) ｾＩｾ v' +p(X)y'+Q(X)Y = 0 ｯｊｾｌＮＮＮＮｯ ｾｌ［ ｾ • .9 ｾ tY jl Ｈ ｾ Ｉ ｌ Ｕ ｾ ｾ ｾ .9 ｌＵｾｾ ＮＮ｢ｾ

Ｎｾｾ ｾｾｾ lim Q[x }, lim P[x] ｾ Ｎ Ｙ ｾ y1b.ll ｾｉ ＨｾｾＩ ｌＵｾｬ｣ ｾ ｾ x = Xo ｾ ＺｌＵｾｾ ｾ ('
ｸ ｾ ｸ ｯ ｸ ｾ ｸ ｯ

ｾ Ｎ Ｙ ｾ ) ｾＮ ｾＱＭｌ＾ y-fl ｾ ｉ Ｈ ｾ ｾ ｾ Ｎ ｾ Ｉ ｌ Ｕ ｾ ｾ ｾ ｾ ｾ Ｎ x =X o ｾ ＺＨｾＩ ＱＵｾｬＮ｣ ｾ ｾ (r

Ｎ ｾ ｾ ｾ ｾ ｽ ａ lim Q[x}, lim P(x)
ｸ ｾ ｸ ｯ X--Ho

y--lb y-fl Ｎ ｾ ｉ ｾ Ｈ ｾ ｾ ｾ Ｎ ｾ Ｉ Ｑ Ｕ ｾ ｬ ｣ ｾ ｾ ｾ Ｎ 1) x =X o ｌＵｾｬ｣ ｾ ｾ Ｚｾ ＨｾＩ ＱＵｾｬＮ｣ ｾ ｾ (f

Ｎ ｾ ｾ ｾ ｾ ｾ lim (X-X O)2.Q(x) ｾ lim (x-xo)·p(x) ｾ Ｎ Ｙ ｾ
ｘ ｾ ｘ ｯ ｸ ｾ ｸ ｯ

y-fl ｾｉ ｾｌ［ Ｈｾｾ ｾＮ ｾＩ ＱＵｾｬ｣ x:i ｾ ｾ I) x =X o ｌＵｾｬ｣ ｾ ｾ Ｚｾｌ［ ＨｾＩ ＱＵｾｬＮ｣ ｾ ｾ (f

Ｎ ｾ ｾ ｾ ｾ ｾ lim (X-X O)2 .Q(x), lim (x-xo)p(x) ｾ Ｎ Ｙ ｾ ｪ ｬ ｾ Ｎ ｊ Ｎ Ｙ Ｑ ｾ
ｸ ｾ ｸ ｯ ｘ ｾ ｘ ｯ

sin x -sinx
y" (x-l)x 2 y=O=>p(x)=O;Q(x)= (x-l)x 2
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Ｚｾｾ 1< ..- :
1V-;;--- ｾ

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

limQ( x) = lim == 00

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

Ｚｾ ｾ 1) limo(x-O)2.Q[x}: limo(x-O)P(x) ｾ Ｎ ｾ Ｑ Ｕ ｾ ｬ ｣ ｾ ｾ tY ｾ ｌＵＱｾ Jl>X---7 X---7

1· P ( ) l' 0 u 2Q( ) u 2 sin x u sin x 0:::::> im x. x = im x. =0; im x. x = nnx .( ) 2 1m-(--) =X---70 X---70 X---70 X---70 x -1 X X---70 x-I

Ｎ ｾ Ｑ ｾ tY) Ｈ ｾ Ｉ ｌ ｓ ｾ ｫ ｾ ｾ ｾ Ｎ x=o ｾ ｾ

ＺｾＮｪＱｾ ＮｸＮｾ x = 1 ｾ ｾＮｊｾ ｾ Jl>

limP(x)=O }X---71
. :::::> Ｎｾｉ ｾｾ . ｾ S-.J x =1 oJa.A.;

1· Q( ) u SIn x <.S ｾＮＮ ｾＮ1m x = 1m = 00

X---71 X---71 (x-l)x 2

Ｚｾ ｾ 1) lim1(X-l)2 .Q(x) ｾ lim1(x-l).P(x) ｾ Ｎ ｾ ｌ ｓ ｾ ｬ ｣ ｾ ｾ tY ｾ ｬＵＱｾX---7 X---7

:::::> lim (x -1).P(x ) = lim (x-I) .0 = 0
X---71 X---71

. 2 . 2 sin x . (x-I) .sin x
hm(x-I) .Q (x ) =hm (x-I) . ( ) 2 =hm 2 =0
X---71 X---71 x -1.x X---71 x

x2ylf +(ex -1)Y'+(sin2 x)y=O

Ｚ ｾ ｾ 1) limo Q(x) ｾ limoP(x) ｾ Ｎ ｾ Ｌ ｾ ｉ ｬ Ｕ ｾ ｬ ｣ ｾ ｾ Ｎ ｬ Ｕ ｾ ｬ ｣ x = 0 ｾ ｾＮＱ .s(y!.1 ｾ ｬＵＱｾX---7 X---7

" (e' - 1) , sin
2

x _ 0 P ( ) _ (ex - 1) . Q( ) _ sin2x
y + 2 Y + 2 y- :::::> x - 2 ' X - 2

X X X X

(ex-I) 0
limP(x)=lim--2-=- ｾX---70 X---70 X 0

I" Q( ) -I" sin
2
x _ 0Hfl x - 1m---- ｾ

X---70 X---70 x2 0

H I" eX
ｾｬｭＭ］ｯｯ

X---7°2x

H I" 2sinx.cos x 1
ｾｬｭ =

X---70 2x

(eX -1) 0
lim (x - 0)P (x) = lim x. =----2- = - ｾ
X---70 ｸｾｯ X 0

" 2

lim (x - 0)2.Q(X) =Iim x2. SIn2 x =0
X---70 X--)() X

eX
ｾｬｩｭＭ］Ｑ

X---70 1
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ｾｾｉ <.S'o..bi.; tY ｾ x3
y" +x2

y ' + Y = 0 ｾｉｾＮｾ ｯｊｾｾ ＼Ｎｓｉｾ x =0 ｾＺＧＢ Jlio

Ｚｾｾ ｾＮ I) limo Q(x) ;limoP{x) ｾＮｾ Ｌｾｉ ｓｾｾ ｾｾＮ ｌｓｾｾ x = 0 o..bi.; ｾＮＱ oS ｾＮＱ ｾ ｬｓｬｾX-7 X-7

3" 2' " 1,1 () 1 () 1x Y +x Y +y=O=>y +-y Ｋ Ｓ ｙ ］ ｏ ｾ ｐ x =-;Q x =3
x x x x

lim p(x) ］ ｬ ｩ ｭ ｾ ］ ｯ ｯ
X-70 X-70x

=> ｾｬ ｌＵＮＩｾ d- ry ) x =0 ｾ

limQ(x) = ｬｩｭｾ = 00

X-70 X-70 x'

liffi
O{X-O)2

.Q{x);limo(x -O).p{x) ｾ ｾ ｾ ｾ Ｎ ｾ ｾ ｉ ｾ ｌ ［ ｾ ｾ tY jI ＨｌｓｾｾｾＩ x =0 oki.; ｾ Ｎ Ｑ d5 0-!.1 ｾ ｬｓｬｾX-7 X-7

Ｚｾｾ ｉｾﾷﾷﾷﾷＺｉ
1"-;;-- ｾ Ｉ

lim(x -O).p(x)= ｬｩｭｸＮｾ = 1
X-70 X-70 X

=:> Ｎｾｉ ｾｌ［ ｾ jI ＨｾＩ ｬｓｾｾ ｾ ｾ ｾｾＮ x =0 oki.; ｾ

lim(x _0)2 .Q[x ] = ｬｩｭｸＲＮｾ = 00

X-70 X-70 X

ｾｾｉ ｾｌ［ ｬｓｾｾ ｾ o..bi.; ｾＮ x =0 ｾ t.s jl ｌＵｾＮｾｾ ｾ lSI) ｾ ｾｾＬｾ ｾ

ｾｾｾ limx
2.Q{x);limx.P(x)

ｾ ｾ ｾ ｪ ｉ ｾ Ｎ J-jl\' ｾ Ｎ ｾ ｾ ｾ ｾ ｌ ［ tY) ｌ ｓ ｾ ｾ ｾ d..bi.; ｾＮ x =0 ｾ ｾ Ｇ ｾ Ｎ Ｏ ＱX-70 X-70

1· a 1· aIffiX.-= Iffi-
X-70 XS X-70 x""

ｬｩｦｦｩｘＲＮｾ］ｬｩｭｾ
X-70 xt X-70 Xt-2

s-l>O=:>s>l

t-2>0=:>t>2

ﾷ ｌ ｯ ﾷ ａ ｊ ｢ ｾ Ｌ ｬ Ｂ ﾷ ｌ Ｎ ［ ｾ Ｑ ﾷ ｌ Ｚ Ｂ Ｎ Ｍ ｌ ［ Ｎ «- X = ｏｾｾｌ Ｌｾｾ ｯｾｬｾｾｾＮ｢ｬ t··1 ｉｾ ｾｾｬｴａｓｾＱ ｣ＨｾＮＺＮ｜ｊ ﾷＧｩｾｬu ) ",-- .. ｾＩ - ｾ ｾ ｾ . )r)-! . ..r) ｾ .r: r Y. ｾ Ｉ .

.ｾｾ La ｾＱ ..bｾ ｾｾ ytb

Ｚｾ ..e. L:..: ｾｉ ｾＮ 1 ｾＧｾｾ｣ｊｾｾ
••..;-::--: ｾ Ｉ ) .I ••) ｾ .F-;.

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

ｵＩｾ ｾ I) ｣ｊｾｾ ｾｉｾ ｾｉｾ ｾ ｾｾ ｾｉｾｾ ､ｊｾｇｴＮＮｯ ＰＺＧＮｬｬｓｬｾ ｾ tY jl Ｈｬｓｾｾ ｾＩ ｾｾ ｾ ｾ X o ｾＰｾ

1<: ....: •.. d-J ｉｾ ｣ｊｾｾ _I;.· - • I,cl .. c( ｯｾｾＱ . ｌｾ t. ., ｾ ｌ . x J ., ..
ｾ )"!.) ｾＩｾ . lS Ｉｾ L)"!. ｾ ｾ Ｇｾ ｾｾｾｲ ｾＮＹＩＩ ••• ｾ ｾ 0 ,=> LS'''' lSr

II r
2+(A-I)r+B=0 II

A = lim (x - Xo).P(x ) .
X-7Xo

B= lim (X-xo).2Q{X)X-7Xo
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ｾｬｪ )"!.j ｾＩ ｾ X o Alai; JJ>ｾｬＧ［ c..Sr ｵ Ｉ ｾ ｾ Ｌ Ｍ Ｚ Ｍ Ｌ ｬ ｾ ｣ Ｎ Ｎ ｓ ｬ ｊ ｢ ｾ ｟ Ｔ ｾ ｬ ｾ 0L:::J ＰＱｾｾ ｾ ､ｊｾｌｵＬ ｣ＮＮｓｾｾＮＩ ｾｾ｟ jl ｾ Ｎ

Ｚ ｾ Ｑ Ｐ ｾ

Yl(X) = L an(x-xo)n+ft

n=O

Y2(X) =ky1Ln(x-xo)+L b, (x_xo)n+f
2

n=O

Yl(X) = L an(x-xo)n+ft

n=O

Y2(X) = y,ln(x-xo)+L bn(x-xo)n+f
n=O

Yl(X) = L an(x-xo)n+r
n=O

ＺＬＬｾｾｾｾ

ｾｾ ｾ I) ｾｬｾｾ ｾｾｾ ｾｬ ＬＭＺＭＬｬｾ ｾｬｾ ｾＰＴＭ Ｎｾｬ ｵｃＺ［ｾ x
2Y"'+{e2X

-1)y'-2y=O ｾ ｬ Ｎ Ｎ ｲ ｩ Ａ Ｎ ｾ ｾ ｾ ｾ :, Jlio

ｾｾｬ ｾｬｾ ｾｾＺ［ｽ ｾＺ［Ｉ ｾ ｾ ｯｊｾｌｵＬ ｬｓｾｾ｟Ｉ Ｌｾ｟ｾ x = 0 ｾ ｊｾ ｾｬｾＭ c..Sr

Ｚ ｾ

" e2x-1, 2 e2x-1 -2
Y +-2-Y --2y=O=>P(X)=-2-;Q(X)=-2

X X X X

. () I. e
2x

-1 0 H I. 2e
2x

lim P X = 1m--= - ----=-=---7 1m- = 00

x---)o x-e-O x2 0 x-e-O 2x

lim Q(x}=lim -2 =-00
x---)o x-eO x 2

:.L:'--L; L ｾｬ .1..:.-_ - c- ｾｾ -I x=O ｾ d.S .. .« ｾｌ Jl>
ｾ -- ｾｾ｣ＮＮｊＩ ｾｾＮｊｾ •••

e2x
-) e2x-1 H 2e2x

lim x.P (x) = limx.--"- =lim-- = lim-- = 2
x-e-O x---)o X - x-e-O X x -e O 1

-')

lim x 2.Q(x) = lim x2
.-;:' =-2x---)o x---)o x ｾ

=> ｾｬ . t..:.- - ＭｾＭＺ ｾｾ -I X =0 o..bi.;
ｾｾ｣ＮＮｊＩ ｾＮ
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A = lim x.P[x] = 2
ｸｾｯ

B=lim x2.Q(x)=-2
. ｸｾｯ

ｾ ｾｾｾＺ r2+(A-l)r+B = 0 =>r2+r-2 = 0 => r1 = -2;r2= 1

ｾ ｾｾ ｾＮＩｾｾ ｾｬａ［ u401) ｾＮｾ X o =0 Jr> ｾ Ｑ Ｂ Ｇ ［ L5r ｵ Ｉ ｾ ｾ I) ｹｬｾ ｾｬｾｊｉ ＺｵｩｾＱ ｾ

Ｚｾ . ＮＮＮ＾ＱｾＬｾｾｾ

Yl (x) = L anxn
+

1
; Y2 (x) = ky.Lnx + L bnx

n-2

n=O n=O

O . t -. J '1 .. .. 2 " sin 2x , (2) 1:1 tIl - I I •. • I \II JI:'Xo = ｾ !J> 1$}J lSr ｾ Ｉ ｾ ｾ x Y --3-Y + x +3x Y= 0 ｾ ［ＮＺＮｾ ａｊｾｕｴＮＮＮｑ y ｾ ｬｓｾｾＮｾ ＩｾｬＮｍｊ =1 \io

ｾｪｾｾｉｾ､ＮＬｪｾ

ｾ '1 . t:..· -L; L ｾｉ . t:..· - . «- x =0 ｾ oS· 1· .. I 'JL.o ｾ ｾ ｊｾ . I ｾｌＮＮｯ 1- ｾ ｾ ｡ Ｚ ［ L : I-.) ｾ Ｎ Ｎ ｾ ｾ 0 tj-!. ｾ ｬｓｾ .. L)-!.. u-'". . ｾ . ｾ

2 " sin 2x , (2) -sin2x x2+ 3x
x Y ---Y + x +3x y=O=>P(x)= ;Q(x)=--

3 3x2 x2

A I, p() I' -sin2x l' -sin2x H A I' -2cos2x 2= Hfl X. x = Hfl X, = Hfl ｾ = Hfl =--
x-s-O x-e O 3x2

x -e O 3x x -e-O 3 3

B I, 2Q( ) I' 2 X2+3x . 2= im x. x = im x '. =hmx +3x=0
x-e-O ｸｾｯ x 2 ｸｾｯ

ｾ .J.:.L....o: r2+(A-l)r+B=0=>r2+(Ｍ ｾ Ｍ ｬ ｽ ］ ｯ ］ ＾ ｲ ｬ =0;r2 =+%

ＺｾＱｾ ｾｉ . III ｾｌＧ Ｌ｣ｾｾ ｾ ｾ I:.LQ:; d5 le- .1 '1
lV-;;-- !J> Ｎｾ ｾ ｾ ..) ｾ ｾ . u )

00 5 5 00

Yl(X)= L anx
n
+
3 =x3'L an·xn

n=O n=O

Y2(X) = L bnx
n

n=O

:J:>

2 2" , (1) "x, x + 1 () -1 () x +1x Y -xy + x+ y=O=>y --Y +-y=O=>P x =-;Q x =-
2x2 2x2 2x 2x2

A= lirnx.p(x) = lim x.2 =_1.
ｸｾｯ ｸｾｯ 2x 2

B 1· 2 Q() li 2 X + 1 . x + 1 1= unx. x = 1111 x .--=hm-=-
ｸ ｾ ｯ x-)() 2x2

x -e-O 2 2
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r\ = 1 ; r2=.!.. r2+(A -1)r+B = 0=> r2+(-!-lJr+! = 0 =>r2 ＭｾｲＫｾ = 0 ｾＺ ｾ ｯｊｾｾ
2 2 2 2 2

Ｚｾｬｾ ｾｬｾ ｬｾ Ｌｾｾｾ ｾ ｣ＮＮｓｾｾ ｾＮＩ ｾｾ ｾｾ oS ｾ Ｐ Ｇ Ｉ

00 00

YI (x) = L anxn+1 = xL anx"
n=O n=O

00 I 1 00

Y2(x)=Lbnxn+2=x2L b.x"
n=O n=O

ｾｾｬ ｵＩｾ ｾｬｾ ｾ x2y"+3xy'+(1+x)y = 0 ; X > 0 ｾｬｾＮｾ ＧＭ｜ｊｾｾ ｾ ｹｬｾ ＮＹｾＺｦ Jlio

ＺｾＮＩｾｸＮｾ ｾ ｣ｊｾｾ B,A ｾ ｬ ［ ｾ ｬ ｾ Ｐ ｾ Ｎ ＿ ｬ ｾ t1y-J ｾ ｾｬ ｾ ｾｪＮ［Ｍｯ ｾ ｾＮ X o =0 ｾ dS ｬＺＺＭＰＧＩＺｾ

2 " 3 ' () ( ) 3x 0, Q(x) = 1+2XX Y + xy + 1+ X Y=0 => P X = ｾ X

A =limx.P(x)=lim
3x2

=3
X--70 X--70 X 2

B 1° 2Q( ) 1· x
2(1+x)

1= 1IDX. X = 1m =
X--70 X--70 x2

ｾ ｣ｊｾｾＺ r2+(A-1)r+B = 0 =>r2+2r+1= 0 => (r+1)2 =0 => f l = -1 ; r2=-1

Ｚ ｾ Ｎ Ｉ ｾ ｬ ｾ ｾ ｬ ｾ ｌ ｡ Ｎ Ｎ ｯ ｾ Ｎ Ｉ Ｑ Ｕ Ｑ Ｎ Ｎ Ｉ Ｑ ｾ ｌ Ｙ ｾ ｾ ｯ ｊ Ｎ Ｉ ｾ dS ｾ Ｐ Ｇ Ｉ

00 00

YI (x) = L anxn-I =>Yl (x) = X-I L a.x"
n=O n=O

00 00

Y2(x)=YI(x).1nx+L bnxn-I =>Y2(X)=YI(x).1nx+x-lL bnoxn

n=O n=O

Ｚｾ ... ｾＮ . .q d..J ｾｬﾷﾷﾷｴ I ＺｌＮＮｑｊｾ ｣Ｚｕｾｾ ｾ
ｾｾ ｾ fl.) ｾ Ｎ Ｎ ｲ .) .r ｾ F--',. ••

II (1-x
2)y"-2xy'+m(m+l)y =0 II

Y= L a.x" ｵ Ｉ ｾ ｾ 1) ､ＮＮｊｾｾ 0-!.l ｹｬｾ ｾＰＴＭ ｾ ｾｬ ｌｓｾｾ ｾｾＮ ｾｬｾＮｾ ｯｊｾｾｾＮｬ ｌｓｬｾ Xo =0 ｾｬ ｾ
n=O
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Ｎｾ ｾｾｾ ｵｾｾｌ｡Ｚ［ ＼ｳｬＩｾ ｹｬｾ ｾＴＮｾｾＮｦ｢ ｾＮ［ＭＺＺｩ <SUbffi ｾｬｾＺｊＬＱ ｾ｢

ｾ ｾｾｾ ｾｾｾ ｵｾ ｾｬｾ ｾ ill ｾ Ｉ ｾ jl ｳ ｬ ｾ ｾ ｾ ｾ ｾ Ｎ ｾ h.,(x) ｾＴＮ ｾｾ ｾｾｪ ill}l Ｚ ｲ Ｇ ｾ ｾ ｢

Ｎ Ｈ ｾ ｾ ｾ ｾ ｾ ｾ ｾ ｾ <Sr qm(x) ｾｬ ｾｾｾｌ［ｾＩ 01,;L ｵｾ ｾｬｾ

ｾ ｾｾｾ ｾｾｾ ｵｾ ｾｬｾ ｾ ill ｾ Ｉ ｾ jl ｓ ｬ ｾ ｾ ｾ ｾ ｾ ｾ qm (x) ｾＮＴＮ ｾｾ ｾＩ ill}l Ｚ ｲ ｾ -.:.Jb

ＮＨｾｾｾ ｾｾ ｾｾｾ <Sr h m (x) ｾｬ ｾｾｾｌ［ ｾｾｪ ＰＱｾＧ ｾ ｵｾ ｾｬｾ

0\ J ｲＭＺ］ｦｩｾ ＭＭ＾ｾＧｪＮｬ ＬＭ＾Ｇｾ ｾｾＬ ＮＮＩｊｾ ｷｾ ＮＮＩＬｾ '->'-->'..) ｾ ｾＧｾＮＺＬＧ ｾＴ u' ｾ ｲＭｾ J ｾｊＮＮＩ ｾ｢ＮＬＬＩｾ Ｚｾ

ＮｾＮＮＩｾ ut:Lu Po (x) 4 '-->

Ｎｾ ｾＩ ｾｬＧ［ ＩｾＱＩｊ ｾｽ ｓｕ｢ｓｬｾ ｾ ｾｬｯＮＬｪＧ ｾ ｾｾｪ ｾｬｾＧ Ｉｾｬｪｊ ｾｾｪ ｾｕ｢ｓｬｾ ｾ ｾｗ ｾｬ ｾＮ ｾ :, ｾ

Ｚ ｾ ｬ ｊ ｾ ｌ ｯ ｾ Ｎ ｪ ｾ ｬ ｾ Ｉ Po (x) ＩｾＱｹｊ ｌｓｬｊ｢＼ｳｬｾ ｾ ｾＩＺｲｯ ＩｾＺｙ ｾ

ＺＮＮ＾ｾｬｹｊ ＼ｳｬｾ ｾ ｾｌＬｵ ｾｬ＾Ｍ ('

CPm (X)·Pn(x)dx ］ｻｾ
2m+l

Pm (1)=1

Pm(-l)=(-l)m

Pm (-x) = (_l)m Pm (x)

m=n

Ｉ ｾ ｾ ｯ ｾ ｾ Sl& ｾ ｾ Ｎ -1< x < 1 ｾｬｓ ＩｾＩ J.:S ｊｾ (-1,1) ｏ ｪ ｾ Ｉ ｾ ｾ Ｉ ｾ ｾ ｾ Ｑ ｾ Ｉ ｾ f(x) c:l:i}l Ｚ ｾ Ｚ ｲ ｾ

Ｚ ｾ .. Ｉｬｾ (-1,1) o'L ｾ f(x) JUl.:; ･ﾷｾＮＮＮ ｾ ｾ ｾ ｯｾ -, Ｈ ｾ ｌ ｾ ｢ ｾ Ｑ ｾ ....... o·L· 1'1 ｾ ｾ,.... ) • ) L:' ｉ Ｄ Ｇ Ｍ Ｍ Ｍ ｾ Ｎ .r: ) U. ) ｾ ...... ｾ ＩＮｾＮ ) .r:

2m+1 JIf (x) = L CmPm ; Cm=-- f (x).Pm(x)dx
m=O 2 -1

1)(1- x2
) y"- 2xy'+30y = 0

Ｚｾｾ ｾ I) ｾｉｾ 0T ｾｊＩ JIG ｲＭＺＮＩｾ 1 ｾｾｾ I) ､ＮＮｬｾｌｍ ill ｾ ｾ ｉ ｾ ｉ :J.>

(1-x2
) v' - 2xy' + 30y = 0 ｾ (1- x2

) y"- 2xy' + 5(5+1)Y= 0 ｾ m = 5

:J.:Sｾ ｓｾｹＺＺＭＺＬＮ ｾｾ ｾｬＮ＾ ) Ｇｽｾ Ｉｾｬｹｊ ａｊｾｌＮＮＮＮＮ｡ ｹｬｾ ｾｬ ｾ ｾ ＼ｓｾｾ oS ｩｬｬＩｾ ｾ ｾＬ［ ｾ ｾＮ
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( 2)" 2 ' 3 02) I-x Y - xy +-y=
4

( 2)" , 3 (2)'" 1(1 J 11-x Y - 2xy + - Y= 0 => 1-x Y - 2xy + - - + 1 Y = 0 :::} m = -
422 2

Ｚｾｾ ｌｓｾｾＮ , ｾｬ＾ jl ＩｾｬＩ ･ＺｕｾｌｵＬ ｹｬｾｾｽ ｾ ｾ ＧＮｓＮ［Ｉｾ ｩｬｬＩｾ oS:.x.1 ｾ ｾｾ L

ｾｾ .rJb ｵｾ ｾｬｾ ｾ ｾＱ ｾｽ 01,:; ｾ ｵｾ ｴｓｾｾｾ ｾｾｪ 01,:; ｾ ｵｾ ｌｓｬＩｬｾ ｾＮ ｾ ｾｬ ｾＱｾ 0..:.4. Ｌｾ ｬｓｬＩｾ '-.9,,9 ･ＺｕｾｌｴＮＮｯ

ＮｾＧｾｾｾｌ［

3)(1-x2)y" - 2xy'+ 420y = 0

(1- x2) Y"- 2xy'+ 420y = 0:::} (1-x2)v' - 2xy' + 20 (20 + 1)Y= 0 :::} m = 20

Ｚｾ is" ｌｓｾｾ ｾｾｾ ｾｬ＾ jl ＩＧｾ ＩｾｬＩ ･ＺｕｾｌｵＬ ｹｬｾ ｾＬ ｾＮＹｪ ｌｓｾｾ ill oS:.x.1 ｾ ｾｾ ｾ

x ｾｾｪ ＼ＵｾｾＩｾ 4 20 ｾＩｾ ｌｓｬｾ ｾ .s; = P20(X)
X ｾｽ ＼ＵｾｾＩｾ J..oL, ｾｬＺＮＮｯｌ［ LSr ｾ

p (X) ］｟ｉ｟ｾＨＨｘＲ _l)m)
m 2m.m! dx"

Ｚ ｾ Ｎ Ｉ ｾ Ｑ ｾ ｾ ｾ ｾ I) ｾＴＮｊｾ ｾＩＩｾ Pm (X) ｾ ｾ

1 dO (( 2 )0) 1 d' (( 2 )1) 2xPO(x)=-0---0 x -1 =1;P1(x)=-I---1 x -1 =-=X
2 .O!dx ＲｾＱＡ dx 2

() 1 d
2

(( 2 )2) 1 d
2

(4 2) 1(( 3 )'J 1( 2 ) 3 2 1P2 X =-- X -1 =-- X -2x +1 =- 4x -4x =- 12x -4 =-x --
22.2! dx' 8 dx' 8 8 2 2

Ｚｾｬｾ ｾｬＬＮ＾ ｬｾ ｾｾｾ ｾＩｾ ｾＩＮ［Ｉ jl ｾＬＬＹ ＧＮｓｬｾ ｾ Ｐｾ :, DI)

x" = CoPo(x) + C1Pl (x) + C2P2(x) + C3P3 (x) + C4P4(x)

Www.iepnu.ir
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ＺｾＬｾ ｾＱＬＮ＾ ｬｊｊｾＴｾ ｲＩｾ ｾ ｊｾ jl J,.9ｾＱｾ ｾＰｾ :r 01)

X4=COPO(X)+C1PI (X)+C2P2(X)+C3P3(X)+C4P4(X) *

ＺｾＩＬＱ ｾｾｾ ｾＧＧ［ｾ ｾ ｊｾＩｾ ｯｾ ｑ［ＤＮｾ ｾ ｾｾ 4,) P4 (X),P3 (X),P2(X),PI(x) ＩＱｾ

Po (x) = (1) ; PI (x) =X; P2(x) = ＨｾｘＲ _.!.) ;P3(x) = ＨｾｘＳ - ｾ X) ; P4(x) = (35x" _ 30 x2 ＫｾＩ
2 2 2 2 '8 8 8

4 ( 3 2 1) ( 5 3.. 3) ( 35 4 30 2. 3)X =C +C X+C -x -- +C -x --X+C -x --x +-
01 2 2 2 3 2 2 4 8 8 8

x" ｾｾ :35c, ］Ｑｾ｣Ｔ ］ｾ
8 35

x3 ｾｾ ＺｾｃＳ ］ＰｾｃＳ =0
2

. -30 3 4
x2

ｾｲＺＧ :-c4+-c2=0=>c2=-
827

-3
x ｾｾ :TC3+c1=0=>c1=0

o . 1 3 1
x ｾｲＺＧ :cO--C2+-C4 =O=>co=-

285

Ｎ ｾ ｾ ,) t (x+l)po{x)dx ［ ｉ ｾ ｾ Ｔ Ｉ Ｎ ｬ ｬ ｉ ｊ Ｎ ｬ ｬ ｓ Ｇ ｾ x..=: ｾ Pn{x) ../11Y' Jl1.o

ＺｾＬｾ ｾｴＬＮ＾ III Po(x)=l ｰ Ｍ Ｚ ｩ Ｇ ｾ ｾ ｾ ｊ ｬ Ｎ ｩ ａ Ｉ ｾ ｯ ｾ ｡ ｾ ｾ d.:::t'; 4

1

ＮｾｾｉＩ Hp2k+l{X).(X 4 +cosx)dx ｊＧｾｉｪＮＮＮＺＮｬ＾ｾＴＮ＾ＮｬｊｉｊＮｬｓｬＮＱｬｓｉＴＮｬＮｯ＾ＮＭ ｾｾ Pm{X) ../l.f Jl1.o
3

ｾｌＮ［ ｾ ｹｾＬｾＧ ｾＬｪ ｾｬ［ ｾ (X
4+COSX).

ｾ Ｈ ｪ Ｌ ｾ Ｇ ｾ Ｎ Ｉ Ｈ Ｎ Ｎ Ｄ Ｂ ｾ ｾ ｾ P2k+l ＨｘＩｬｓｴｾ ｾ 00-!' ｾ ｾ Ｌ ［ 4

ｾｾＬ ｾ 0j li:..o·0 j4 ｊｾ ｊｬｾＧ ｾ｢Ｍ Ｌｾｬ .).} ｾｬ［ ｾ ｾＮｽ , ｾＬｪ

ｾｌＮｴ r II x2.p (x)dx JI e.. :, r -b ｾ ｌ ｾ Ｇ ｾ ｉ Ｎ ｾ Ｇ ､ ｯ Ｎ Ｎ Ｚ Ｚ ＾ Ｎ ｊ Ｎ Ｚ Ｎ ＾ · Pm(X) ｾＱＺＰ Jl1A...... )-l 3 ｾ ...r- .) y "" . y ｾ .r"

, ｾ［ｊ ｾｌＮ［ Ｌｾ y ｾｾｴ＾ , ｾｲ ｾＬｪ ｾＨｪ ｾ (XZ)
ｾｬ［Ｌ ｾｴ ｾＮＩ ｾｬ［Ｎｾ 'P3(X) ＼ＮＮｓｦｾ ｾ to ｾｴ ｾ ｾＬ［ ｾ Ｚｾ

Ｚｾｴ ｾ 0)lA:A ｏｊＮｾ Ｎｊｾ J'.}::.ir ｾｴ＾ Ｌｾｴ ｾ［Ｙ ＬｾＢＩ

f. ｾＧＭ［Ｓ (x)dx,=0
0) ｾ ｽ
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ｵＩｾ ｾ ｾＬｾ Y2' (l-x
2)y"-2xy'+30y=0

ｾ ｬ ａ ｾ ･ Ｚ ｕ ｾ ｾ ｌ Ｕ Ｇ ｾ ｌ Ｕ Ｇ ｾ ｾ ｾ Ｉ ｾ ｾ Ｑ ｾ YI ｾ｢ｾ Ｚｾ Ju.o

Ｎｾｾ 'J )'!.j ｊＧｾＧ ｾ｢ ｨﾷｾＴｾ (1-x
2

) y" - 2xy'+56y= 0 ｾＬｾｾ ･Ｚｕｾｾ ｓｬｾ ｌＵＱｾ ｾ

ＺｾｊＬｬ ｾｾｾ 'J J,9 ､ＮＱｾｾ Ｌｾ ｹｬｾ ｾ ｾ ｾＴ ＱｾＧ

(1-x 2
) y" - 2xy'+ 30y =0 => (1-x 2

) v' - 2xy'+ 5 (5+1)Y= o=> m = 5

YI =P5(X) ＺｾＱｾｾＱＬ＾ ＬｾＬｾＩ ｾｾ ｾ m=5 Ｔ ｓ ｾ Ｑ ｾ ｾ Ｇ ［ Ｔ ｾ Ｎ

(1-x2
) v' - 2xy'+ 56y =0 => (1-x 2

) v' - 2xy'+ 7 (7+1)y =0 => in = 7

ＺｾＱｾ ｾＧＬ＾Ｇｾ ＬｾＬｾＩ ｾｾ ｾ m=7 Ｔ ｓ ｾ Ｑ ｾ ｾ Ｇ ［ Ｔ ﾷ ｾ

Ｎ ｾ ｉ ｭ Ｊ ｮ 0Rr ｾ ｾ ｾ ｾ Ｔ
Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ ｾ Ｉ ａ =0

Ｚ ｾ ｾ ｾ ｾ ｾ y-!.j U ｊｾ ｾ ｾ ｾＧａｾ ｣ｕｾｾ

x2y"+xy'+(x2_u2)y =0

y= L anoxn+
f r-) ｾ ,) ｹＧｾｾＧ ｾｬＵＢｾＧ ｾ Ｈｾｹａ［ＮＮｯＩ ｾ c:lhi; ｾ lAS Xo =0 ｾ ｊ ｾ ｹ ｬ ｾ Ｐ ｾ Ｉ Ｌ Ｑ ｾ ｾ ｾ ｳ ｬ ｾ

n=O

r2 +(ao-1) r +bo =0 => ao = 1;b, =_u2

r2 _u2 =O=>rl =u;ri =-u

Ｚ ｾ Ｎ Ｎ ｊ ｣ Ｎ Ｎ ｳ Ｐ Ｐ ｾ Ｎ

II y(x) =cJ,,(x} + kJ_" (x) II

ＩｾＮｾＬｾ t4-;1 ｯｾ ｾＱＩＱ ｾｾ ｹｬｾ ｾ 1) ｾ ｣ｕｾｌＮＮＮｯ ｹｬｾ ＰＱｾｾ ｾＴ ｾ ｾ ｾｾ ｾ u ../1 tAS ｾＱ ＴＭｾＧ ｾ Ｎｊｾ ｾ

ＺｾＩｾ ＧｾＴＧｾ ｾｾ u ｾＬｉｾｪ ＬｾＴ P ｾＩｾ ｾ ｣ｕｾｾ ｾｾ ｹＧｾ ｯｾ ｾＬ［ ｾＱｾｾ J,sｹｬｾ ｾ ｾ｢Ｍ

J -\) ( x )= ( -I)\) J u ( x )

)l5" ｾ u ｾ［ＱｽＴ r-W ｌＵＧｾ ＨＩｾＱ ｾｾｾ ｾｾ ｹＧｾ Ｌｾｾ ＱｾＮ ＨＤｾｾ ｾｹ｢ ｾ ,) p ｾＩＡｊＧａ ｾ ｣ｕｾｾ r,.) ｹＧｾ ｾＴＮ Ｑｾ

Ily(X) =cJ"(x)+k Y" (x) .11

ｯＮＨＩＧｾ ｾＬＩｾ ｾ Yu (x) ＢＬＺＢＬＧｾ ｾｊＮＡ｜ＡＡＢｾ ｾＬｾ J.."g ､ＮｊｾｬｴＮＮｯＮＮＩｊ Ｚｾ

Ｈ［ＱｾＧＮＯＩ ｾＬｾ ｾｬＮＮ［ ｾＮＧ ｾｾ ｾ ｾ ｾ ｾ X tAS ｾＢ ｯｾｾ ｾ ｣ｊｾｌｴＮＮｯ ｹＧｾ .n ｾｲ j' J,1 eY ｾ ｾｬ［ :Ju(x)

ﾷ ｾ Ｔ ｾ

www.mohandesyar.com


ö�芌�뙠
�뙠覔�ö璈�

ｾＬｾｵ ｾ ｾ J--:..o ｾ ｾ ｾ x d5 ｾＢ ｏｾｾ ｾ ･ｕｾｾ ｹＧｾ ＧＰａｾ ｾｾ ｾ u ｾ r j' ｲ Ｌ ｾ EY ｾ ｾｬｩ : Y, (x)

ﾷｾＴｾ -00 Ｐ ｩ Ｉ ｾ Ｌ Ｈ Ｐ Ｇ Ｎ ＿ ｾ Ｉ

Ｚ ｾ ｵ ｬ ｓ Ｚ ｡

ｾ ｣ ｌ ｊ ｾ ｾ ｾ ｾ U=AX ｾｾｾ x2Y"' + XY' + {A2X2
_ U

2) y = O ｾＧａＮｾ ｑｪｾｌｴＮＮｯＩｾｾＧｾＰｾｾＩＧ［＼ＮＮＵＢＢ :\ ｾ

Ｚ ｾ ｾ -ub',.>)"!.j r} ｾ ｾ ｾ ｹ Ｇ ｾ ｾ ｾ Ｉ ｾ d5 ｾｊｾ ｾＩｾｾＬ

ｹｬｾ ｓ］ｾｫＲ _n2 ､ＺＧｾ ｾ ,x2y'" +(2k+l)xy'+ (nr'x" +n2)y=O ｾ Ｇ ａ ｾ ･ ｌ Ｑ ｾ ｌ ｴ Ｎ Ｎ ｯ Ｎ ｊ ｾ ｾ Ｑ ｾ 0L.i-; ｾＺＯｾｾ :Y ｾ

ＺｾＧｾｪ ｦｴｾ ｾ ｾｾ

J1(x)= /2sinx;J I(X)= {2 cosx
2 ｖｾ -2 ｖｾ

1)J-u ( X ) = (-1)U JU ( x) (U EN)

3)(x-"J" (x))' =-X-"J,,+I (x)

5) Ju-I ( X)--JU+ 1 (X)= 2Ju' (X)

7) Ix-"J,,+I (x)dx=-x-"J" (x)+c

2) (x"J" (x ))' =x"J,,-1 (x )

2u
4)JU- 1 (x)+JU+1 (x)=-Ju (x)

x

6) JX."J,,-I (x)dx =x" J" (x )+c

8) JJU+I(x)dx=JJ,,-I(x)dx-2J"(x)

2k+ 1=1=> k =0

2 1 1
m =g=>m=3" =:>s=.Jk2-n2 ］ｾｏＫＱＶ］Ｔ

2r =2=>r =1

n2= - 16
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2)x2 y" + 3xy'+ xy= 0

2k + 1= 3:::>k = 1

m2 =1:::> m=1

1
2r=l:::>r=-

2

:::> S = .Jk2 _n2 = .JI-0=1

3) x2y"+5xy'+(16x6 -3)Y =0

2k +1= 5 =>k =2

m2 =16 =>m =4 r;-:;---;
=>s=vk2

- n
2 =.J4+3=.J7

2r =6=>r=3

n2 =-3

I) =fx4 J)(x)dx

fx4J)(x)dx= ｊｾＮｾＲ J) (x).dx;
U dv

{ x
2

=u ｾ ｻ ､ ｕ ］ ｊ Ｒ ｾ () ｯ Ｉ ｾ f ｾ . 2J ( )
X

2J1 (x).dx =dv v= x J1xdx )v=x z X

Www.iepnu.ir
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12 =[X
3
.J1 (X ) - 2x

2.J2 ( X ) JI: => 12 =J1 (1) - 2J2 (1)

13 = f J3 ( X ) dx

d [ -r ()J aJ () n--I J () a d (Ja ( X ) ) a J ()dx X a X =X a-I X => ox . a X +X. dx = X . u-I X

d (Ja (X)) =Ja-I (X) _a Ja (x)
dx X

XU ｾｉＩｾｹ｢

ｾｾｾ
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ＮｾＮｾｾ F(s)ｾｾ ｾｾＩＧ ｊＺＮｾ I) f(t) ｾ ｬ Ｚ ［ ｾ f(t) ｾ ｾ ｾ ｊ Ｎ ｾ '.> F(s) ｾ ｬ ｊ

Ｚ Ｈ ｾ ｉ ｯ ｾ • ｾ _I", ｾ ｾ S-.J n ｾｴＺ［Ｍ ｾｾ ｾ a) '1 ss: ｾ I'·' )L'i ｉ Ｎ ｾ
ｴ Ｎ Ｎ Ｎ Ｎ ｲ Ｇ Ｎ ｲ ｾ .. .9. ..).>. ｾ ｾ ｊ ｊ ｴ Ｎ ＿ Ｎ ｲ Ａ ｾ '.' iJ'1..

Www.iepnu.ir
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f (t) F(s) .b ...
!J.r

f(t)=a
a

s>O1 F(s)=-
s

f (t) = eat 1
2 F(s)=- s>a

s-a

f (t) = cos at
s

3 F(s)=-- s>a
sZ +az

f (t) = sin at
a

4 F(s)=-- s>asZ +az

f (t ) = cosh at
s

s > la/5 F(s)=--
sZ _az

f (t ) = sinh at
a

s > lal6 F(s)=-z--z
s -a

f (t) = to
n!

7 F(s)=- nEN;s>Oso+1

8 f (t) = ta F(s)=
r(a + 1)

a>-l; s>Osa+l

1
f (t ) = J0 ( at) F(s)= s>O9

ｾｾｺＫ｡ｺ

10 f (t ) = J0 (at) F(s)=
(.JS2+a2-s)"

sc-O

a°..Jsz+a2

11 f(t)=u(t-a) F(s) = e-
as

s>O
s

12 f(t)=8(t-a) F(s)= e-as s>O

Www.iepnu.ir
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ＺｾＩＬｔｾＴＮ

) uol> dl$:j ｌｓＩＬｬｾｾＮ ｾ ＴＭｾＮＱ Ｉｾ Ｌｾｾｾ ｯｾｾＱ ＩｾＬ ｾ L} UOI,> , ｌｯｾ ｾｉｩｩ ) ＬｾｾＮＧＱ ｊＮＺＮｾ ｾ Ｉｾ A5'0-!.1 ｾ ｾＬＺ［ ｾ

ＮＨｴＢＡＩｾ ｘＮｾ ｌｯｾ C!L:;

Ｚｾｾｾ ｾＮｾ .n.j ｷ Ｎ ｊ ｾ ｾ ｾ ｾ ｬ ＾ Ｎ ｊ ｾ ｌ ｯ ｾ C!L:;

r(a+1)=ar(a) ;

r(a+1)=a!

r(4) =r(3+1) =3r(3)=3x2 rtz) =3x2x1r(1) =(3)!

1= fo= x2 .e-2x
' dx

2x4 = t;8x3dx =dt

1

4

ＺＬｾＧＩ J1P1ｾ ｢ ｴ Ｎ ｯ ｾ ｉ ｹ ｾ :YJli.o

ＺｵｏｽｾＺｾ

s ｾｾ ｌｓｉｾ ｾＬｾ ＬｾｾＬ u),..-o, ｯ ｾ ｾ ｾ ,.rS ｾ ｾ ｜ ｪ Ｉ ｾ ｾ lSrS ｾＧＧＺ［ ｾｾ ｜ｦｾＧＧｽ ｾｾＩｾ <'
c:l-.wbt..o ｾ .. ｾ c ｾｾ .. ｾ ｾ « ｾＮ .. :. L1 .«ｾ l:i '1" ｾＮｬ＾ ｾｌ. ｾ ＧｾＮｾ ｾＮ＿Ｂ LS ｾ ･ＮＮＭｲＭｾＮＭＭ ＧＭＧＩｾ .' ｾ ..r'? ｾ Ｇ Ｉ . ))ry C! ｾ ｾ .: U c > Ｎｾ

.cｾ cs" u ｾｾ J'ｾ ｾ ｾ ｉ Ｎ ｦ ｾ ｾ ｾ Ｎ Ｇ ｽ

ｾ ｾ jI ｯｾｾｬ ＧｾｾｬＵＢＧＢ 0Y. r ｾＮＮＬＮｊＱＮＹＩｾ 4S ｾｌＮＮＮＮＮ｡ＮＮＮＮＮＬｯｾ ｾ ,o)""'!.; ｬＮｓ｜ＮｄＬｊｉｾＱ ｾｇｴＮｯ <.Sly' ｾＱﾥＬ jI ｌＵＮＮ＾ｾＩｾ (r

.J.:S ｦｬＮｾＮＰｾＱ ｾ ｾｌＬ ｾ I) ｾ J=> ｾｉｩｩｾ ＧＱＮｦｾＮＧＱ ｊＮＡＮｾ
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1
l)F(s)=--

S2 +25

1 1 5 1 °

F(S)=-2--=:> F(S)=--2--=:>f(t)=-sln5t
s+25 5s+25 5

2) F(s)= 3s+5
S2 +2s-3

:.. -« ｯｾｌＬ 'Ub ｾ Q.,,)0 ..... '1 ｯｾｾＱ L 1 ｯｯｾ ｾ ｾｌ ｉｾｉ : 1-
ｾ .r-' ..y:tJ ｬ Ｎ ｦ ｾ Ｉ .J • ) ｾｔ ｾ ••• • v--

F(s)= 3s+5 = 3s+5 ］ｾＫｾ =>{A+B = 3 =:> A = 2' B =1
s2+2s-3 (s-1)(s+3) s-l s+3 3A-B=5 '

F() 2 1 ｲｊｾｽｾｾＧ［ｾ f() Ze' -3t
S =-+- ) t = e +e

s-l s+3

3) F (s)=2s
2

5
+1

S2

2 ｲＨｾＩ 1 r(%)
)F(S)=-(l) Ｍ Ｍ Ｍ Ｍ ｲ Ｍ Ｋ Ｍ Ｈ Ｕ Ｉ ﾷ ｾ

r- 2 r- 22 s 2 S

1 3 1 32 -- 1 - 2 - - 4 -
ｾｦＨｴＩ］ＭＭｴ 2 +--t2 ｾｦＨｴＩ］Ｍｴ 2 +--t2

ｲＨｾＩ r(%) J1t 3F
..----- ---- :lS),T.)4

ｲＨｾＩ =J1t

r(%)=r(%+l)=%r(%) ｾ rG)=ＥｲＨｾＫｬＩ =ＥＮｾｲＨｾＩ ｾ r(%)=ｾｲＨｾＩ =3;

00 I 5! I! I 240 1 483r (2x 5 +3x).e-3X dx = L {(2x 5 +3x)} = 2'6+3'2 =-6+-=-
Jo s=3 S S 8=3 3 3 729
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12 ) fooo

(COSX + sin 2x ).e-3xdx

Ｎ ｾ ｬ s=3 lSI) ｾ f{x) =(cosx+sin2x)C!l:; ｾｾＮ｜Ｇ ｾｾ ｾｾ Ｐｾ Ｇｊｾ ｊｬｾｬ ｾｬ ｾＮｾＬｾ ｊｾ ｾｾ Ｚｾ

fOO {cos x +sin2x).e-3xdx = L{cosx +sin2x} I = ｻｾＫ｟Ｒ｟ｽ I = ｾＫＲ = 59
Jo s=3 s +1 S2 +4 10 13 130

s=3

I ) - [1 dx
3 - Jo vi-In x

Ｚｾｬｾ ｾｬｯＮ＾ x = e-t . .. • •• L : 1-
\v-;;-- T ｾ ｾ . v-r

ｾ

{

x = e-t => dx=-e-t dt

ＺＺｾＫ =:::;
Ｚｾ ｾｬ . ｉＮｾ • ｊｬ･ＧｾＺｬ c:\.J Ｍ＼ｾ '.. '" L .. ｾ ｊｉＮ･ﾷｾＺｉｉＺＰJ> ｾ . ｾＮＩ .r-' . .;y ｾ ｾ . L9r r--

=Jic

s=1

ｾ I" .... lirnf{t)=lims.F{s)ｾ Ｎ ) ｾｾＮ ｴｾｯｯ ｳｾｯ

ｾＬｬＮＩｾｾＺ lirnf{t)=lims.F{s)
ｴ ｾ ｏ ｓ ｾ ｃ ｘ ｬ

[
e-4s + e-s 1] e-4s + e-s s

lim f ( t ) = lim s.F (s)= Ii In s. 2 + - ｾ lim s 2 + - = 0 + 1 = 1
ｴｾｯｯ ｳｾｯ s-+o S + S+ 1 s ｳｾｯ s +S + 1 s
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1· f () u F() l' [ 2s
2

+ 3 ] u [ 2s
3

+ 3s ] 2nn t = uns. S = rm S = nn =
ｴｾｏ ＸｾＰＰ 8-700 S3 +S2+s+7 Ｘ ｾ Ｐ Ｐ S3 +S2+s+7

lim f (t) = 1ims.F(s)=lim s.[2s +
1 Ｋｾ｝］ 2

ｴｾｯｯ 8-70 8-70 e' S

1 iP
F(s)=-- e-stJ(t)dt

1-e-Ps 0

ＮｾＮＩＬｉ ｾｾＢＭＡ I) ｾｴ［ 0-!.l ｣ＮＮｲｾＮＧＱ ｾＮｾ f(x+21t)=f(x); f(X)={O .
-Slnx

1 i2 1t

' 1 [ i1t i 2 1t

]F (s) = -2 e-st .f ( t )dt = -2 e-st. (0)dt+ e-st.(- sin t ) dt
1-e 1tS 0 1-e 1tS 0 1t

ＺｾＩＬｔ .)4.

Ｚｾ｢ ｾｉ . ｉｾ ｾ .'(' ｯ ｾ ｾ ｉ Ｇ c:\.J' .'. '1 ｾｌ .. ｾｾ ｊｉＮｾﾷｾＺｉ ｾｾ ,t"1
ｉｾ［ＭＭ ,:> ｾ .r:- .r- ｾ ｾＩＮｊ ... ""7 ｾ Ｎ ｾ ｾ

e-st ｾＩ sin t

ＭｳｴＢｾＩ
-se "li"': cost

S2e- st ＨｾＭｓｩｮ t

f . - -. - - e-st(cos t + s.sint)
I = SInt.e stdt = -cost.e st - SInt.se st - s21=> 1= 2

l+s
r'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-' _._._._._._._.-.-

I 121t (2 ) _e-1tS(e-1tS +1)! _ f21t. -st _ - e-st(cost + s.sin t) _ - e- 1t:S + e-1tS

I 11 - SInt.e dt - 2 - 2 1+ s2
. 1t l+s 1t l-+s
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ＺＦｾ ｾ ｾｾ ｾｾｾ ｾｾ ｾ (r-r
ＺｾＮＩｉｾ ｾＴ L{f(t)}=F(s) olfylb

L{ f" (t )} =s.F(s) - f (0)

L{ f /I ( t )} =S2F(s) - sf (0) - f"(0)

L{ f 11/ ( t )} = s3F(s) - S2f (0)- sf'(0)- f /I ( 0)

f (0)=lim sF(s)
ｳｾｯｯ

f ' (0) = lim s2F (s) - sf (0)
ｳｾｯｯ

f"'(O) = lims3F(s)-s2f(O)-sf'(O)
ｳ ｾ ｯ ｯ

2s3 +S2+3
:f'(O) ｾ ｢ Ｎ Ｎ Ｚ Ｚ Ｎ Ｎ Ｎ Ｎ Ｎ Ｎ Ｎ Ｑ y,J.b.F(s)= 4 3 7 ｾ d>ｾＺ｜ ｊｾ

s +s +

Ｚｾ

f (0) =lims.F(s)= lim 2s
4

+ S3 +3s = 2
ｳｾｯｯ ｳｾｯｯ S4 + S3 +7

2s3 + S2 + 3 . 2s5 + S4 + 3s2- 2s5
- 2s4-14s

f ' (O) 1· 2F() f (0) I' 2= 1mS S - S = 1ms. 4 2s=hm 4 3
ｳｾｯｯ ｳｾｯｯ S + S3 + 7 ｳｾｯｯ s + s +7

Ｚｾ

( r:)' - sinJt
f (0) =1; COS'llt = · Jt

2 t

{'( » -1 {Sin Jt} {sin Jt}L f t =s.F(s)-f(O)-7 2L Jt =sF(s)-l-7L Jt =2-2s.F(s)

{

y'" +3y'-y = t
oJ.)L..., -:nl ｹｬｾ ＮＮｲｾＮＧｊ .Y..-Y y(O)=l;y'(O)=-l Ｎ ｾ ｾ p).) I) y!.j ｾＵＱ ｾｉｹＭＺＺＬ ｾ olJ""""> ｾｉｾＮＩ <\.bL.....o :Y' Jli.o

ｾｾｉ ｾｉｾ ｾｉｾＮｾ
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ＺｾＢＮＦｾｾｾＢｾ､Ｎｬｾｾｊｹ｢ＬｾＩ L{y{t)}=Y{s) ､ｽｾＺｊ］ＭＭ

1 - 1 1
" 3 ' 2 rA-"tf , <-"tf ;tf 1

Y + Y Ｍｹ］ｴｾＨｳ ｙＨｳＩＭｳｾ･ｵＩＭｹＨＬＸＩＩＫＳＨｳｙＨｳＩＭｹｾｴＩＩＩＭｹＨｳＩ］Ｍｾ
" , S2

(
2 ) 1 s

3
+ 2s2+ 1

s + 3s-1 Y (s) = 2 + s-1+ 3 ｾ Y (s) = (
s S

2
S
2+ 3s- 1)

000
:f:f :f

s"_y'+y = t ｾ ＨｓＲｹＨｓＩ｟ｾｹＧＨｏＩＭｙＺＨｾＩＩＭＨｓｙＨｓＩＭ ＬｙｻｾＩＩＫ Yrs) = ｾ -7 (S2-s+I)Y(s) = J.- ｾ Yes)= 1
,., S2 S2 S2(S2_S+1)

Ｚｾｬｩ ｾ ｾｾｊＧｐＧ ｾｾｾ ｾｊｶＱ ｾ (f-r

Ｚ ｾ Ｑ ｾ Ｐ ｾ Ｐ Ｇ ｾ ｾ Ｇ ｾ Ｔ L{f{t)}=F{s) olf ylb

1) ｦｾ (r 3
- 4cosr)dr

2) ｦｾ Ｈｘｾ -2sinhX}X
Ｚｾ｢ｾＧ . """q ｾ "I ｯｾｾＱ L: 1-ｉ ｾ Ｂ Ｍ Ｍ ,.:> L9r"") " o-:

Ｚ ｣ Ｎ Ｕ Ｉ Ｌ ｔ Ｎ Ｌ Ｉ ｾ

(3) (1 ) I (1) In [ t(! J] 1[Ji 2J .In(s2-1)-4S%r - = r - + 1 =-;F - = - ｾ L fo x 2 - 2 sin hx dx =- -3- -2- = 5.

2 2 .... 2 2 s - s -1 -()
2s2 2s2 s2-1
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1
1)F(s)=-3-

4s +s

Ｚ ｾ Ｎ Ｉ ｬ ｾ ｾ ｾ f ｾ Ｎｊｾ ｾｾ ｌｓｾＮｗ ) ｯｾｾｬ 4 Ｚｾ

( ) 1 -1 { 1 } rt 1 . tit IttF s = --7L = Jl -sln-dt=-(-2)cos- =l-cos-
s(4s2 + 1) s (4s2 + 1) 0 2 2 2 2 0 2

1
2)F(s)= 2( )

s 2s+3

:«.5),1.)4

ＺｾＩｾｔ ＮＮＺＺＮＮＮＮＮＮＩｾ I) J5' ＬＮｲｾ ,.r'Y.;'1 .ili.......o ).) ＮＩｾﾥＧ ｾ ;1 jI o.)l.Ji::.....,1 4 ｾ ｾ ｯＮＩＩｾｔ ＮＮＺＺＮＮＮＮＮＮＮＮＮＺＺ＾ｾ 1) L- 1{_1_} ｾ L ｬｾｬｬＬs 2s+3 ... .

ＺｾＮＩｬｾ ＬｾＴ L{f(t)} = F(s) ./1

Ｚｾｾ ｾ ｾｌＮＮｵＮｯ

ＮｾｾＬ . 1·· )L ｾ ｉＮｾＮＺＧ Jli-o... ... ｾ y!.) ｾ ｾ ｾ ... tj1. .

1)f (t) = sin 2t.cos h3t

Ｚｾ

e" +e-3t 1
f (t) = sin 2t· cosh3t =sin2t· 2 ='2[e" .sin 2t +e" .sin2tJ

1[( 2 JI (2 )I] 1[2 2]--7 F s =- -- + -- --7 F s -- +
() 2 S2 + 4 S->(5-3) S2 +4 S->(5+3) ( ) - 2 (S-3)2+4 (s+3)2 +4
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2)f (t) = ｦｾ e-2t.cos3tdt

ｌｻ｣ｯｳＳｴｽ］ＭＲＭｓＭｾｌｻ･ＭＲｴＮ｣ｯｓＳｴｽ］ＭＲＭｓＭｉｓＭＭＭ＾ＨｓＫＲＩ = S+; ｾ ｌ ｻ ｦ Ｈ ｴ Ｉ ｽ ］ ｌ ｻ re-2t.COS3t dt} =
S +9 S +9 (s+2) +9 0

1[ S+2) s+2
; (s+2/+9 = S(S+2)2+9s

2s+5
.F(s)= 2 ｾｾｾｾＮＧｪｾｾｾｉＬＭ］ＢＬｾＺｙｊｬｩＴ

S +s+3 -

ＺｾＮｾｾ rS ｾ ｾ Ｉ ｾ J.olS C!r ｾ ｾ Ｎ Ｑ ｾ ｉ ｾ Ｌ ｾ ｾ ｾ ｾ ｊ ｾ ｉ ｊ Ｎ ｯ ｉ ｾ ｾ ｾ Ｎ ｾ ｾ Ｑ Ｎ Ｙ rS ｾ ｾ oS ｾＰＱ jl Ｚｾ

2(S+!J+4 2(S+!J
F(S) = 2s +5 = 2 = 2 + 4

S
2

+ S+ 3 ( 1J2 11 ( 1J2 11 ( 1J2 11S+- +- S+- +- S+- +-
2 4 2 4 2 4

Ｍｾ fI1 801 Ｍｾ fIl=> f ( t ) = 2e 2COS - t +--e 2 sin - t4 11 4

II 1: L{uc ( t ) .f ( t - c )} =e-cs.F(s) II

2 : L {uc ( t ) .f ( t )} = e -csL{f ( t + c )}

ＺＢＧｾ ｾ ｾｌＮＮＦＮ｡Ｎｯ

Ｎｾｾ I • 1" )L )I I. ｾ :, Jlio... ... ) fl.) ｾ ｾ ｾ ... ｾＮ •

1)f (t) = u3 (t).(4t + 1)

ＺｾＱｾ ｾＱＬＮ＾ Ｑｾ ＮｾＮＩＧｾＩｾ , ｊｾＩ ｵＩｾ ｾ 1) ｾｾＩ ｾＱｾｾ co, ｾ ｾＴ ｾ ｾ ｾｾ ＴＺｾ

Ｇｊｾｽ

(t-3)--7T

Ｚ ｾ ｉ ｾ ｾ Ｑ Ｌ Ｎ ＾ III Ｎｾ J>' o)w ｊ ｾ Ｉ ｾ ｾ ｾ Ｑ ｾ 1) ｾ ｾ ｾＱ ｾＮｬ J,,9ｾ ｾＮｾ ｾｯｬＩ ｾＮ

f (t) = u3 (t ).(4t + 1) ｾ F(s)= e-3S.L{4(t + 3)+1} ｾ F(s) = e-3s.L{4t + 13} ｾ F(s) =e-3 s ＮｃＧｾ + 1:J

2) f(t)=u2(t).(t
2+3t-l)
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Ｚｾ｢ ｾｉＬ＾ ｊｾ ｾＬ ｊｾｽｾ ｾｾ ｾＺｊＮ＾

f ( t ) = U 2(t ) .(e+ 3t - 1) , ｾＺｾ ｟ｾ )f ( t ) = u2( t ) .{(t - 2)
2

+ 7 ( t - 2) +9}

F( )- -2s L{T 2 7T 9} F() _ -2s (2! 7 9) F() _ -2s (9S
2

+7S+2J=> S -e. + + => S -e . 3+2+- => S -e. 3
s s S S

Ｚｾｉｾ ｾｉｾ ｉｬｬＮｾ J.>' o)W ｊ ｾ Ｉ ｾ ｾ ｾ ｉ ｾ I) ｾ ,t3S ｾＱ 0-!.1 ｊｾ ｾ ｾＮｾ J-=> ｯｬＩｾＮ

f( t) = u2(t).( t2+3t-l) ｾ ｆ Ｈ ｳ Ｉ = e-2s.L((t+2)2 +3(t+2)-I) = e-
2S.L (t

2
+ 7t+9)

F( ) = -2s (2! Ｒ Ｍ ｾ Ｉ F()= -2s (9S
2+7S+2J

=> S e. 3+2+ :::> s e. 3
s s S s

3) f (t) = e3t
Ｎｵｾ (t).{2 sin t + cos 2t}

2

Ｚｾｉｾ ｾｉｾ III Ｎ ｾ ｉ ｊ ｾ ｉ ｾ ｾ ｾ ｾ J.91ｾ ｾｾｾｉ Ｇｊｾ ｾ :J.>

L{ ｵｾ (t).{ 2sint + cos2t}} = e-2

1ts .L{2sin(t ＫｾＩ + cos2(t + ｾＩｽ

-1ts ·-1ts (2S s)
=e 2 .L{2cost-cos2t}=e2 . -2---2-

s +1 s +4

{ }
J\A:;,jl ｊｾｬ ｾ { } [-1ts S3 + 7s JL f(t) .. )L e3t.u1t (t).{2sint+cos2t} = e 2 . 4 2

2 S +5s +4 (3)
ｓ ｾ s-

{ ( )}
= -21t(s-3) ( (S-3)3+7(s-3) ]

:::>L f t e . 4 2
(s-3) +5(s-3) +4

e-3s
1) F(s)= ( )

S S2 +4

:J.>

L
-1 { 1 }_1. 2t ｌ｟ｬｻ･ＭＳｓｽｾｾｦｽＩｾｊ｜ａＺ［Ｌｪｬｦｾｾｾ ()1· 2( 3)
-- --SIn => -- ) =U t .-SIn t-
s2+4 2 s2+4 3 2

{
I -3S} ｊ ｬ ｾ ｬ )L)1 ｾｾ 1 1ｾｌＭＧ ｟Ｎｾ U"" '" "". ) rt

ＭｵＳＨｴＩＮｳｩｮＲＨｴＭＳＩ､ｴｾｌＭｬｻｆＨｳＩｽ］Ｍ r: u3(t).sin2(t-3)dt
. s s +4 Jo 2 2 Jo

e-1tS

2) F(S)=-2--
s +2s+5
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f(t)

2......- ....- ..

1

Uc(t) Al

1........,.....-
I
!
e

;.. t

: ｬｾ ｯｾ a ｾ C-J d..> .. L
ｾＮＩ • • j.J .

o
2

f(t)= -1

1

t<l

1<t<3

3<t<4

t>4

.J-:S 1J-J . t; Ｉｌｾ ｉＮｾ :'" ｊｾ.. .. .•. ｾＮＩｾ ｾ .: ｾ ..

ｦ Ｈ ｴ Ｉ ］ ｻ ｾ
t<O

O<t<2

t>2

-----11"'- ........-----1..... t

.J-:S . ｾ 1 ｾＮ \(" :., ｾ ｯｾ ｯｾＬｾ .L;:J ｾｴ［ , ｾＩｌｾ \·...L..:i:f Jli.o.. u- ----- ) I .. ) ｾＩ u ｾＭＮ U .: tJ-!. .
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f(t)

3

-1 .

:J>

ＺｾＬ［

Ｎｾｾ ｾｌｯｬｬＩ ku c( t) ｾ Ｌ ｾ Ｑ ｾ ｾ Ｑ ｾ ｫ ｯ Ｉ ｾ Ｑ ｾ ｾ ｊ ＿ Ｎ t=c Ｉ ｾ Ｎ Ａ Ｑ

Ｎ ｾ ｾ ｾ ｗ Ｌ ｉ ｉ Ｉ m( t-c)uc(t) ｾ Ｌ ｾ ｾ ｾ Ｑ ｽ Ｑ ｾ Ｑ ｾ ill ｯ Ｉ ｾ ｬ ｾ ｾ t=c Ｉ ｾ Ｎ Ａ ｬ

f (t) =l.uO (t)+ 2(t - 0).uo(t) - 3(t -1)ul (t)+1(t - 5).us(t) + 2us (t)

ＺｾＩｾ Ｌｾｾ L{f(t)}=F(s) ｯ ｾ ytb

II L{ t.f (t)} = -F'(s) II

II L-1{F'(s)}=-t.f(t) II

1)f ( t) =t2 sin3t

Ｚｾ
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ｌｻｳｩｮＳｴｽ］ｾ］＾ｌｻ･ＴＱＮｳｩｮＳｴｽ］ＫＱ = 32
s + 9 s + 9S-7(s-4) (s - 4) + 9

2 [ 3 j" 18( s 2- 8s+ 13)
=>L{t 2.e4t.sin3t}=(-1) . 2 - 3

( S - 4) + 9 (S 2 - 8s+ 25)

3) f (t) = t2e'. ｦ ｾ e21.sin 5t dt

L{sin5t}=-2-
5
- => L{e 2t.sin5t} =-2-

5-1
. = 52

s +25 s +25 S-7(s-2) (s-2) +25

=>L{ re21.sin5tdt}=.!..F(s)=.!.. 52 =>L{ re21.sin5tdt}=.!..-2-5- -
ass(s - 2) + 25 ass- 4s+29

{
-t ft 2t· } 1 5 I 1 5 1 5=>L e Jl e .sinSt dt =-. =-. =-.----

a S S2 -4s+29S-7(s+l) s+l (s+1)2-4(s+1)+29 s+l S2 -2s+26

{
t } ( 1 5 )" ( 5 )" 10 ( 6s 4 - 8s3 + 75s 2-150 s+ 602 )

=>L t2.e-ti e2t.sin5tdt =(_1)2. -. = 3

o s+1 s2-2s+26 S3_S2+ 24s + 26 (S3_S2+ 24 s+ 26)

4)f(t) = te-2t.sin3t

L{sin3t} ］ ｾ ---7 L{e-21.sin3t} = +IH(s+2) = 32
s +9 s +9 (s+2) +9

[
3 j' +6( s+2)L{t.e-2t.sin3t} = - 2

( S+ 2) +9 ( S2+4s +13) 2

5) f (t) = (t -n) .sin 3t.e2 l .u1t (t)

}
Jl.Q;.;1 ｾｾｾ ｾ ｦｾｾ ｊｾｽ {2(t+ ) }

L{f(t)}=L{u 1t(t).(t-n).sin3t.e
2t )L{f(t)}=e-ns.L (t+1t-n).e 1t .sin3{t+1t)

t -7 t+1t

- -1tSL{ (2t+21t) ( .: "J)} _ -1tS 21t L{ 2t . 3}- e . t.e . -sIn _1t - - e .e . te .SIn t

L{ ｳｩｮＳｴｽ］ｾ］＾ｌｻ e
21
sin3t}=+1 ( )

s +9 s +9 ｳｾ s-2

(
3 J' (6s - 12)=> L{ te2t.sin3t}=- -2---

s -4s+13 (s2-4s+13f

( )
_ 1t( 2-s) ( 6s-12)

=> F s -e. 2

( S2-4s+13 )

3

s2-4s+13
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. Ｑｾ ')L)' ｉ Ｎ ｾ ｾ •• :: t, . 1-
Ｎ ｾ •..> ｾＮＮＮ ｾＮＮ ＮＮｾ ｾ .u--

11 = L{x.cos ｾｸ 11s=3

ｌｻ｣ｯｳｾｸｽ］ａ => ｌｻｘｃｏｓｾｘｽ］ＨＭｬＩｬﾷＨａＩＧ = ｓＲ｟ｾＲ 2
S Ｋｾ S Ｋｾ ＨｓＲＫｾＲＩ

ｾｬｊ I . I" -c- - )L ｾ I. .s:: .ｾ Jli.o....... ) y!.) c:}J ｾｾ ｾ ... Ij:. . .

1)F (s)=Ln ( s+3
)

S2 +1

. . .e, ｯｾ « "L I ｾ ｾｌ Ｇｾｬ . 1-
Ｎ ｾ Ｎ ｾ ｾ ｾ Ｎ Ｙ y ｾＮｾＩＮＩ .....v--

s+ 3 (2 )' 1 2sF(s)=Ln-2-=Ln(s+3)-Ln s +1 =>F(S)=---2-
s +1 s+3 s +1

L-1{F'(s)} = L-1{_1__ ｾ ｽ = e-3t -2cost
s+3 s2+1

ｾ f (t) =e-
3t

- 2east
-t

2)F(s)= Arccotg(2s+1)

ｊｾｽｾ
ＭＭＭｾＩ L-1{F'(s)} =e-3t -2cost =-tJ(t)

F'( ) -2 2 1
s =1+(2s+1)2- -4'( 1)2 1

s+2 +4

1

2

I

2

(
I J2 1

s+ 2 +4

=! t
t -e 2 .sin-

= -e-2: .sin ｾ = - t.f (t) => f ( t ) = 2
2 -t

ｾ t
e 2 .sin-

2

{
xylf+ v' + xy = 0

y (0) =0 ;y' (0)=1
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ｾｯ 1 0

{( -lY.( S2.Y(s) - S.¥(O)- y,(0')')1+ {s.Y(s) ＭＬｹＨｾｽ + {( -1)'Y(S)'} = 0
ｾ .: ｾ ｾ

ｾ -{(S2.Y(s)-1)'}+{s.Y(S)}-{(Y(S))'}=O ｾ -2sY(S)-s2y'(S)+sY(s)-y'(s)=0

dY 8
-=---ds
Y 8

2 +1

1 k
ｾ InY=--ln(s2+1)+lnk ｾ Y(s) = ｾ

2 S2 +1

Ｚｾｾｾ ｾｾ jf ｬ ｓ ｾ J'P' ｾ (A-r
ＺｾＮＩｾ ＬｾＴ L{f{t)}= F(s) ｯ ｬ ｦ ｾ

Ｚ ｾ ｾ ｾ ｾ ｾ

Ｚ ｾ Ｎ ｪ ｾ ｉ Ｇ ［ ｾ ｾ Ｎ Ｇ Ｑ ｾ Ｎ ｾ ｾ ｾ ｾ ｬ ｹ ｾ :, ｊ ｾ

• 2

1) f ( t) =SIn t
t

{ . 2} { 1- cos2t } 1 1 {I s}L SIn t =L =-L{1-cos2t}=-. ----
2 2 2 8 s2+4

L{!.Sin
2

t} =I"f (u ).du=!r={!-+-}dU = '!'[In u-!In(u2 + 4)] 1+

00

t S 2 S U U +4 2 2 S

I - i oo sin x -axd
1 - .e x

o x

. 1 {sinx} 1+00

1 -1 1+
00

1t -1L{ SInx} = -2- ::::::> L -- = --2du = tan U = - - tan 8
S +1 x S l+u s 2

{ sinx } I ( 1t -1) I 1t -111 =L - = --tan S =--tan a,
x S=a 2 S=a 2

I 2 1t 3t sinh t d2=t· e'--l
o t

Www.iepnu.ir
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{ 2 rt 3t sinht } ( )2 1 Is - 21 J"Lt· Joe ·-t-dt = (-1 . 2s-In s-4

:J>

. 1 {I.} 1+00

1 1 IU+11I
OO

1 IS+11L{ sinht}= -- => L - sinht = --du =- -In - = -In -
s2_1 t s u2-1 2 u-1 2 s-ls

=> ｌｻ･ＳｴＮｓｩｮｨｴｽ］ＡｬｮｬｾＱＱ =! lnI
S-21

=> L{ rt ･ＳｴＮｳｩｮｨｴ､ｴｽ］ＲＭｌｮｬｾＱ
t 2 s-1 ｓ ｾ Ｈ ｓ Ｍ Ｓ Ｉ 2 s-4 Jo t 25 s-4

s-2
Ln s-4 2{2s2 -9s+8)
---+------

s3 s2.(s-4)2.(s-2)2

Ｎ ｾ t. Wu·· . w ｾ g(t) f (t) lJ ｾ :.. ｾｾ ..ｾ ｾＮＩ .J:r:='. ｾ C! ｾ ｾＮ

[f *g)(t) = S;f (A ).g(t - A)<iA =S;f (t - A).g(A)dA

II L{( f *g)( t )} =F (s).G (s) II

II L1{F(s).G(s)}=(f*g)(t) II

rt 31) f ( t) = Jo(sinA- cos2A).(t - A) dA

F(s) = L{sint-cos2t}.L{ t3}=(-/---2s_).(34!)S +1 S +4 S

ＺｾＮＩｾｔｾ ｾｾｾ I) ｾｬＺ［ j) ｾ ｾ Ｇ ｩ ｾ Ｎ ｾ Ｎ Ｇ ｊ ｾ ｉ ｊ ｾ ｉ ｾ ｾ ｾ Ｌ ［ ｾ ｾ ｾ ｾ ｉ ｾ Ｎ I) ＮｊｉｾＱ ｾｾＧｩ ｾｾ ｉｾｉ :J>"

L{ rt
A3sin(t-A)dA} = L{t 3*sint} => F(s) = L{t3}.L{sin t} ］ｾＮ｟Ｑ｟

Jo s4 s2+1

L{e 2t
.r A3,sin(t-A)dA}=L{ fA3.sin(t-A)dA}I = 6 4' 12o 0 S-7S-2 (s-2) (s-2) +1
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ｾＮＩｾ I) ｾｉｾＮｾ ｾｾｇｴＮＮｯ ｾｊ ｹｬｾ ＬｾｾＮＧＱ ｾＮｾＮ jl ｯｾｾＱ ｾ ＮｾＮｾ ｰＩｾ I) ｾＮｪ ｾｾｉ ｾＮＱｾｾ ｯｬｾ ｾｉｾＮｾ ･ｕｾｾＺｹ ｊｾ

ﾷｾＰｬＮＺＭＡ ＰＱｾＱｾｾ

{

ym- 4Y' = f (t )

y (0)= y' (0)= y" (0)=0

ＺｾＮＩｾ ＴｾＱ ｾｉｾ ｊｾｬ jl ｾＮ ｾ r::-:.x:f ｾ ｾｾＮＧＺＱ ｾＮｾ ｯｾ ｯｾｬｾ ｾＱｾＮｾ ｾｾｬｵ J.rb ｾ ｾ jl :J>
1

s3Y(s)-4sY(s)= F(s) ｾ Y(s) =-3-.F(S)
s -4s

-1 { 1 } -1 {II} rt 1 . 1 1 It 1 ( )L -- =L -.-- = JI -slnh2tdt=-.-cosh2t =- cosh2t-1
s3- 4s s S2- 4 0 2 2 2 0 4

1 1 itY (s) =-3-.F(S) ｾ ｹ Ｈ t) = - (cosh(2t- A) -1).f (A)dA
s -4s 4 0

:J>
Ｎｾｾ cs" ｾｾＮＧＱ ｾＮｾ J ｹ｢ｾｾ jl 1 1

f(t)==te-t +((t.e-I)*f(t)) Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ ｾ Ｉ F(s)= 2+--2F(s)
(s+l) (s+l)

ｾ F(s)=_1_== 1 ｕＢｾｕＢｾＧＱ )f(t)== rote-2tdt=--21e-2t lot = -21(e-ZI - l )
s2+ 2s s (s + 2) Jl

2) rt f(A) dA == tZ

ｊｯｾ

Ｎｾｾ I) sz:(cotg-1(S+1)ell; ＼ Ｎ Ｎ ｙ Ｇ ｾ ...r'Y..;'1 :Jl;..,

:J>

s
F(s)= -2- ｾ f ( t ) = COSt

s +1
ｾ ｳＴｊｾｪｬ

G(s)== cot g-I (s + 1) )g (t )== !.e-I.sin t
t

(
e" .sint

L 1 F(s).G(s))= [f *g)(t) = cost *--
t

i t ( '1) e-
A
.sinXd'1= cos t-J\, .--- J\,

o A
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s, (t) =o(t-a)= ｻｾ

ｲｾｏ｡ＨｴＩ､ｴ］ｬ

ｲｾ f (t).0a(t)dt=f (a)

t=a

t=a

{

y" -3y'+2y = ()2(t).cost

Y(0) = 1;y' (0) = 0

1 0 1 :&!.;-:?lS" U"")\; ｾ ...k..y <l.bL...o J;b ,.) jI :J.:o-
ｾ ｾ ｾ 00

( S2y (s ) - sy'(0) - f( 0)) - 3(sY (s ) - ¥{O))+ 2Y (s )= I e-st .()2 ( t ).cos t dt => (s2
- 3s+ 2) Y (s ) = e-2s cos2+ s - 3

" , 0" ,

e-st.COSt I =e-2s.cos 2
t=2

-2s 2 3=> Y (s)= e .cos + S -

S2 -3s+2

Www.iepnu.ir
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{

(SYI(S)-Yl (0))-(SY2(S)-Y2 (0)) = Y2(S)-Y1 (S)

(S2Y1 (S)- SYI (0) - y; (0)) + (S2Y2(S)- SY2(0) - Y;(0)) = _I_
s-I

{

(S+ I)Y1 -(S+I)Y2 =-1

S2y S2Y __1_ S 1_I+S
2
-1_ S2

1 + 2 - + + - --
S-l S-I·S-1

-1
Y1-Y2 = -

S+l ｾ 2Y =2+_1_ = -S+l+S+l ｾ 2YJ(S)=+- --7 Yl(t)=sinht
liS+ 1 S - 1 S2- 1 S - 1

Y1+Y2=-S-l

Www.iepnu.ir
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e1_e-1
y1 (1)= sinh 1=--

2

dx
-= x+2y

ｾ ｾ ｬ ｾ ｬ ｾ x(t) ｾ ｴ Ｎ ＾ dt ｵＩＧｾｾ ｯｾｾ ｊｾ :Jlio
dy = 2x-2y
dt

ＺｾＩ｢ D = ｾ Ja:;l \oJI ｾ ｾ )'1 ｯｾｾｬ L : 1-\-.. dt ..I ..I'" ••../ • u-'

{
DX= X+ 2Y {(D-1)X-2Y=O
Dy=2x-2y ｾ 2x-(2+D)y=O

Ｚ ｾ ｾ ｾ ｾ ｾ ｬ ＾ ｵ Ｉ Ｇ ｾ ｾ ｾ ｾ -2 ｊ ｾ ｾ ｾ ｾ ｾ ｾ ｌ ｴ Ｎ Ｎ ｯ ｹ ｾ ｾ (2+D) Ｉ ｾ ｊ ｾ ｬ ｾ ｾ ｌ ｴ Ｎ Ｎ Ｎ ｣ ｹ ｾ ｾ

(2+ D)(D -l)x -4x = 0 ｾ (D2 +D -6)x = 0

Ｚｾｬ ｾ 0\ ｾ ｾ ｾ ｾ as ｏｾｽＡ ｾｴＺ［ ｾＮｬｾ ｾ ｾ tY )I ｾｬ＾ ｣ｴｊｾｾ

D2 +D-6= 0 ｾ (D- 2)(0+ 3) = 0 ｾﾷｏ = 2 ,-3

{
2X' + x + Y' =t ｾ .

ｾｾｬ ｾｬｾ x(t) Jot.> I I ｯｾｾ Ｎｙｾ :Jlto
x -x+y =2

X' + 2x = t - 2

1
x p =--(t-2)

D+2

D
+1+-

2
D

2

Ｋｾ
- 2

12+D
1 0

2 4

Ｚｬｾ

(
1 DJ lIt 5x = --- (t-2)=-{t-2)--(1)=---

p 24 2 424
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ＺｾＮＩＧｾｾＮ

{
X(O)=l {X'=2X+Y .--

ｾｾＬ ｾＬｾ x(t) ｾｬＮＺ＾ " ｯｾｾ ｹｾ :Jli4
y(O)=3 y =-x+4y

{
SX (8) - X ( 0) = 2X (8)+ Y (8) --7 {(S - 2) X (s) - Y (s)= 1

SY(s)- y(O) = -X(s) + 4Y (s) X(s) + (s- 4)Y(s)= 3

1

1 -1 I

X(8)= 38-4 = (8-4)+3 = 8-1 = 8-1 =8-3+2=_1_+ 2 --7x(t)=e3'+2te3t

I
s - 2 -1 I (s - 2) (s - 4)+1 s

2
- 6s+9 (s- 3)2

( S - 3)
2

S - 3 (s - 3)2

1 s-4
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