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:~J.J:. ~ ~~

.~~ I) ~.j u)f~~ EY :, J~

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

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

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

~.; ~~~ ~I~ ~ , ~~Lu, ~~ .~ ...4. ~ y" 4. y' jl <.5}1 I.):'.j,~ ~I~I ~ L5~ E.Y jl ~.; ~ , ~, cU~Lt..o :~

.~I J~ ~1~.~ Qj~Lt..o tY jI (v")

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

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

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

: \ - t' O)~ .Jlio J.:>

.~I ~1~.~ ~~~~. ,e:U~~ ('

.~~~ , ~~Gt..o L.;r!.1 0...;;yo v' ~.; ~~~ ~1~ ~ (,

.~I (y'4)~.; ~1~ ~~ ~.EY j1 e:U~~ (f

.~1 J~I ~)~ ,(y,,)l~.; ~~~ ~1.9 ~ ~I~~oJ~~~.1 ~)~ (f

:r-t' OJ~ Jlio J.:>
(x-1) v' + cos y + sin v"- 4y == x2

.~I ~I~.~ ~~~~. ,e:U~Gt..o ('

.~1 , 0.;;yo ,(y")~yJ ~~~ ~1~ ~ oJ~~ ~.1 0.;;yo (,

.(cosy),(siny") ~;; ~~~ ~I~ ~ ,~1~~ tY)I ~~~ ~.I(f

.~I y" ~ o.;;yo ~.';'1~ Jli-o~.I)~ ~ ~~) ~ ~.';'1~ ~I':; ~)~ t1r ~ ~.~ ~~~ ~)~~ '-.51~ 0~ (f

.~I ~)~ ~l,g e:U~~~. ,~I~))lS~ sin y" ~)~ ~ y" ~; 60' ~I~~ oS

:r'-t'oJ~ Jlio J.:>
2 a2u au 3 au

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

.( -,- ,c~.a s ~o.:>Q ~IQ ~) ~1 .~ ~ u~ ~t=U )'1 I :1 ~~ ~~Lr..o ~ ,e:U~Lt..o ('ax ay ~ I.I T·.J .J. ~ ••.F' ~ ~.F~. ••

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

.~)I~ u jl Ja>~ ~~ 0~ ,~I Ja> b-i j1 e:U~Lt..o (f

.(.~~ ~I~ u .s~ I) ~)~ ~I ~l) ) ~I~~ e:U~Lt..o (f

(~Il$.~u~ a jI e:U~~ 0~ ) .c..Jl~ ~)~ (0
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n I -l:J .~~~ J1j, «; .. ~ .~L ~b ~I ~G n..) . ~I ~ ~, .. 1n 4..J.j I. ~I . ..) ~~Lt..o J1jO" ~- --- .r: ~ ~ ~. . <.5).. . ,:> . ~ ) ~~ ~ . yo ~~. .r:

~I~.~ ~~Lt..o L) 0~.? I~. LSI~ as ~b ~I n ~yo ~I~.~ ~..)Lu:, s.:. ~~ y'~ u)~ ~ 01';~ I) L5)~1 ~G

.~.? J~ I))~~ <.5)~1 <.5~~G '01~In ~r~' ..., ~,~, J~' o..;;yo~,~~~~ 0 1oJ~~ ~ ,~I ~l)

eUJ~ ,J'J u~ U'y~ ·~4 f"~ ~'y Yo (x),····'Y2 (X)'YI (x) J (S.)~' (SLb~l3 k o,·····,k2,k1~ ~~ :~

~.:> ~..)~ ~ y=k1Yl +k2Y2 + ..... +koYo (SLb~ cG..u..J , k ,; ....k 2,k1 (S~U-:'l:i ~h .:>' ~b ~'~J

:J~ -\.A'~

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

,
(0)Yo Yo ...

Yn

:~~~~~

~~I ~I~ Y= asin(x + b) <.5~~ ~~):J b, a ~Ub~l:i J~ j' ~l> ~I~.:J ~..)Lr..o:'Jlio

:J>

l)y = asin(x +b)

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

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

.~<.sO~~~ I) ~~ ~ J~l u)f~L...o Y
>------------4) - =-1

Y"

Yl = e
2x

;Y2=X2
:~I~~l?o~~o.:.S:..i~ ~';4 :J>

,
" ,

"
,

"Y Y Y Y Y Y Y Y Y yL> I) J~ ~.y;~ 0~ ji.j )..\.io
e2x 2e2x 4e2x =O:::::>e2x1 2 4 =0 :::::>1 2 4 =0

x2 2x 2 x2 2x 2 x2 2x 2
.~~~))~ <.S.9L...o.9 o~;S

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

.~.~ 1 y=csin2x+cos2x , .. ~~ c c ~l:i J~ ., '-l> ':I~~ d..1~Lt...o:~ Jlio.. u- ----- ) ~ ~ ). ) ~ ~ .rr:

y -cos 2x =csin 2x

~: ;l [ v'+2sin 2x =2ccos2x

y-cos2x

y' +2sin 2x

sin2x
---~

2cos2x

2ycos 2x - 2cos2 2x = y' sin2x + Zsin' 2x~ y' sin2x - 2ycos 2x + 2 =0
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'J"?j ~~ ~l~ ~ ~l ~ as ~~~ 0~ H(x,y,y')U)~ ~ ,~l.> 0-!.;~ .J~ J~l ~yA ~I~.~ eU~~~.

.~~. I) 01 yl~ 01~

~l) ~rb ) sr:?Jl~l ~ oL50\ ,~~ A (x) dx == B (y) dy ~ ~~ )~ I) J~l y yo ~l~.~ ~j~ 0:..:. 01~ yfl

·~4. I) yl~ 0'~~ ')~i.o

eUJl.Lo ,u(x)==(ax+by+c) ~~~ 4 ,JIJ u~ ulji~ .~~.):u..)J I~ y'=f(ax + by+c) ~'):J eUJ~ :~

.J~~ J=~ u ~l:i ,->1.)7 ->:l:: u:L).~ eUJl.Lo ~ ~ ,..)fil.o

:~~~~~

.~ ~bt.o x ~ 00 ~~ ,) ~l~.~ "-'~~ Lr.'.l yl~ ~ .~l J'~}-O y' == 2x cos" y ~l~.j ~~Lt...o :, Jlio

:~l~ ~'''> Lori..~I.T!.~.~P ~)~ ~l~.~ c:U~~ :J.>

dy = Zxcos' y-7~ = 2xdx ~ f (1+tg2Y)dY = f2xdx ~ tgy = x2+c ~ Y = tg-1 (x2 +c)
dx cos Y

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

X~OO X~OO 2
2_4

~~ y' = ~2 +9 ~'.A..) o.,bL....o I.S'"~ '..A~·Y Jlio

:~b ~'y.~. .~l J"?~.~ tY jl P ~)~ ~l~.~ c:U~~ :J.>

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

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

y' == Jl + x + y + xy

:J.>

y'=~l+x+y(x+l) =>dy =~(l+x)(l+y) ~ dy =(1+x)~(l+y)~
dx dx

~(1+yr~dy=(I+x)~dx~ f(1+yr~dY= f(1+X)~dX~2(1+Y)~=%(1+X)% +k

.~~ I) y'==(X+y)2 ~,~.~ "-'~~ ~~ ~'~:f Jli.o

d..b~ )~ LS)~.~ ~

:~b~l,.>

~ u = tg (x+ c) _u_==_x_+.=.-yoS_U"!._·.._'O-J_._d..:>_.}J_'.-~~) x +.y == tg (x + c)
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:~~~ ~~ ~j~} ~ ~b 0-?}~)~ ~ J,'~;..o ~,~.~ .J~Lr..o ~

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

.~, J~ ~19 )"!.j ~1) jl ~1~.~ .J~Gt..o 0-:.1 ~~ ~1~ ,~1~ 0L;".,; ~)~~

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

y' + ytgx = COS
3

X

:~b ~1~ J~} ~ ~~ L,~1 J,I~yo~ tY j' o.J~Lr..o oS~.l ~ ~~ L :J>

y =e- ftgXdX[ JCOS3 x.eftgxodxdx + C] ~ Y=e+Lncosx [ JCOS3 x.e-Lncosxdx + cJ~ y = cosx [J cos" xdx +c ]

~y = cosx[ J1+ c~s 2x dx +c] = cosx[~(x +~sin2x ) + '.~ y =~xcosx + : sin 2x.cosx +c.cos x

:~,~ ~,~ 1~ ,~1 J,1 ~yo~ tY jl o.J~Lr..o oS~.1 ~ ~~ L :J>

y (x) =e- f2dx [ J( X
2 + X ) ef2dx dx + c]~ y(x) =e-2x [ J(X

2+ X ) .e2xdx + c]

~ JI~1

x2 +x e2x

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

2
(- )

2 1 2x-e
4

(+)

1 2x

0 -e
8

J
1 1 1

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

2 4 4

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

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

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

:~)~ y(O)= 1 J~' LJl>
2

y(O) =1=> c = l:=>y(x) = ~+e-2x
2

y(l) =!+e-2

2
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:~I~ ~I,> 1:0 .~l J,l ~r ~ tY jl L9~ ~I~.~ cU~~ :~

y( x) = e
H dX

[ fsin~.e- J~dX dx + c] => y(x) = e,nx
2

[ fsin ~.e-Lnx2 dx + c] => y( x) = x 2
[ fx-2 sin~dX + c ]

y( x) = x2
[ +cos~ + C] => y(x) = x2 cos~+ Cx2

:~b ~I,>~..~~~ ~.~ J,I ~r~ ""'~~~. ~ J,.9 cU~~ ~I ~.~, dx ~ cJ~~~)a~ 4 :~

y' + Ycot gx =eCOSX=> y (x) =e- Jcot gx dx [ f eCOSX.eJcotgxdxdx + c] => y (x) =e-Lnsinx [ fe COSX.eLnsinxdx + cJ

1 [f cosx ] u =e
COSX
~~ 1 ] e

Cos x
c~ y(x) =-.- sinx.e dx+c --,--.--C-OS-X-~)y(x)==-.-[_ecos x + c =>y(x) =--.- +-.-

SIn x u = - SInx e SIn x SIn x SIn x

(
1tJ eO' c 2 e

Cosx

----------4)y - =--+-=1~c=2~y(x)==-.---.-
2 1 1 SIn x SIn x

- .« . ~ I .~ I-
I 1 -y ~ cs" ~.r:' eY) ) v::- r

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

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

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

u=e
Y

) eY =(x -l+ce-X
) ~ y=Ln(x-l+ce-X

)

:c.S),T.)4­

:~).:> f xedx j> L51.r.

=> f xe" dx =xe" _ex
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·~ .'. . L., . ~ d..J I' I :1 • ~ ~~Lt..o ~. ~~u ... ~) .J~ .lS~~~~. ••

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

u Ix] == yl-n ~ U'(X) == (1- n)y-ny'

.~I j.> JlS ~ ~~~ J.~ u(x) ~l; <s1~~ J.91~y-o ~~~~. ~ ),s~ ~~~~ ~~~

0.::-.:, . L+ p(x) =Q(x) u ~ I ·1~ , ..(' ··L u~. ~.I \ leU~. ~~~ ~•• 10..>, -0 ~a :4.:>.,u
~ .9 ~ n n-l )~ . ) u ~ ~.~.J • I· ~ c...5~ ~. \v-;.-- T ~ ~ J T

Y Y
...-..Jh~ bt.il I . ~ e.t.:> I - I'"

-,v-;.-- ~ ~. ) ~.~•• ~

:,,~ ~ ~L....a.o

.~~ I)xy" + Y== Xy4 ~I.A.~ ~~~ ~~ ~1~ :, Jlio

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

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

:~I~ ~1Y. III·~4~~ J.91~yo ~~~ ~. '<-9,9 ~~~

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

~U(X)=X3[~X-2 +C]~U(X)=%X+CX3 U=y-3 )y(x)=F
3 -X +cx 3

2

:~I~ ~I,> III ·~4~ ~~~ tY jl n == -1 LSI) ~ 'J~ ~I~.~ ~~b ~1 ~.~ :J>

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

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

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

:~I~ ~I,> IjJ .~~~ ~.~ J~I ~·r~ o.J~~ ~ ~ ')~~ ~~b ,~~~ ~)lo

U(x) = e- f2dx [ f 2xe' f~ dx dx + c] ~ U(x) =e-2x [f2xe2xdx + c] ~ u ( x ) = e-2x [ xe2x - ~e2x+ c] ~

( ) I -2x U == y+2 ()~ 1 -2xU x ==x--+ce _.. )y X == x--+ce
2 2
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....- ------------------------- :~),T~4

1 2x-e
2

1 2x-e
4

.~~ I) y' + y = y2 (cosx -sinx) ~,~.~ cJ~~ ~~ ~1~ :y-' Jli-o

:~b ~I,.> 1:0 .~~~ ~,.;~ tY ) n =2 ~lj1~ 'J,g ~~Lt..o ~I ~.~ :~

~~ y~ (y-2))~ I)~;-b

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

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

:~b ~I,.> III .~~~ ~.~~ J,I ~yo cJ~Gt..o ~ ~ ,y-b.; ~)~ ~~~ 05 ~~~~)lo

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

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

ce" -SInx

sin x - cos x (+)

cosx + sin x

-(sin x - cos x;--....-.......

-x-e

J( sin- cos x)e-xdx

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

~ 2 J(sinx -cosx )e-Xdx =-2sinxe-x

~ J(sin x - cos x )e-Xdx = -sin x£x

:~ Ir:;.- .~I x ~l:; LSI~ J~~ tY ) J~ ~~Lt..o ,6 ~)~~ Lx.! ~ ,~~Lt..o ~} )~ ~~ ~ ~ :J:>

dx x3y2In y - x , 1 (I) 3- = => x +- x = y n y .x
dy Y Y

:~I~~.. I~ 1:0 .~L.. -A n =3 oS ~ . 1d..J ,)'L o~ •• cJ~Lt..o 1< .... ~ ~~ .« L
Iv-;.-- T ~ ~)~ '" ~. .. ~ ~) ~ .

u(y) =X
l
-

3 =x-2 ~ U' (v) = -2x-3x'

, 1 1 ~~~~ x-3)~I)~yb , -3 x-2 -u' U , 2u
x +-x=x·.yIny--------~)XX +-=yIny ~ -+-=yIn y=> u --=-2ylny

y y 2 Y Y
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:~b ~Io.> Ill.~ t. I.~ t,.....:.. J I «: ~~Lu, s..., ~ , .. ~~ c.U~~ ~ ~ .•. ~~
\V-;;--T ~~l..J'1• • ~ ~ • .r" ... L9r ~~

f~dY [J -f~dY] 2 [J Iny-
2

] [J Iny ] lS).9b4. )Io.)~14u(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

) \ =y2[C_(Iny)2]~X2y2 = 1 2
X c-(lny)

:J.ol! c,; j1 J,1 ~.~ ~1~.~ u~~Lt.o (f-f

P(x,y)dx+Q(x,y)dy=O :~.A p)~ I) J:lA.o~'~.~ ~~~

~4l5" u (x, y)=c .:} l5"~ yl~ ,.)b 0L;.,; 01y l5" .9 .)~l5" ~ j...>l5" tY jI ')~lo cU.;lL...o ,~4 y;1y; ~; = ~~ ~04­

:0' )~ ~

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

:~~~~~

~~ ,~)~~ u~ l~ ) ~ (2x 3 + 3xy2 )dx + (2y 3 + 3x2y)dy == 0 ~1~.~ oJ~lu ) LS""!1~ :, Jti.o

Jl.> .~)~I~ ~l) ~ ~ ~l) ~1}-?~ w~~~ ~4. ~ 1) La ~ ~1 P(x,y)dx+Q(x~y)dy u)~ ~ Jl~ ~ :J:>

:~ ~).J~ 1) 0~j-! ~l) ..b~ t.~l ~.~

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

Y dy y2

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

-1 a {a=-l=> -+2by==-~
y2 y2 b = 0

I~I ~.4 Jl> .~)~I~ ~l)~ ~ jA~ u)1~~ ~4. ~ I) lA tS ~4~ P(x,y)dx+Q(x, y)dy u)~~ ~ ~ :~

:~ ~))"! I) 0~J'! J.olS" ..b~

ap
p(x,y)==x3

_ xy2 =>-=-2xyay

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

:-lJ .. e. t..:.: ~ 1 \oJ' I :1 ~~ cJ~L....o
••~~) )J'.)~~'

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

y~ L4S ~~. L51Q.j~ ~ 1) Il(x,y) .l.;.j~ I.S""!G ,,:)~":"""I ~ ~I '':'J"! ..lJl>1~ jAl5' )<f~ ,J.:,lLo ,~~ ~;"* ~; ~0~

:~. :~~ ~.~ jA~ ~I~.~ ~~~ ~ ~ ,eU~~ ,~I~.~ oJ~~ ~.l)~ '01

a d
-(P.Jl) = -(Q.J.l)ay ax
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~j~ Jl~1 J.o~ ~~. lSl~ .~1 o~~ P ~)J-O ~1~.~ aJ~Lt.o l51~ 'j~Jl~1 J..o~~. f.l(x,y):a 0'~'~ o~01

:~L~~ .~ ~., ('·~1•• y-!.) . ~ -J ~.

) o~~1 L ~. ~~ Uoy-J)~ 'o~~ 0~ ~19 Jl=XUyB ~ ~19 )~ d$ j~ Jl~' J.o~ ~ );->~ ~I}-O ~~ (uiJl

..b~ ~ o~y5 y~ rb ~)~ ~1~.~ aJ~Lu,)~ ,1)~ )l:..>L, 01 0'~'~ ,~.1~ LJ-?.1.y~ .~~~~ o~ o~l~ l5lJb~.yf

.~~ ~~ jL.u Jl~1 J-o~ ~~ LJ ,~.~ 1) ~l> d.J~~ 0~~ J.olS

I~ -I' 1 (ap dQJ h() --I:ou· ~L - --- = X :ySl('
U 'Qay dX

-- -. 1 ( ap dQJ h( ) --:o~01 ~~ --- = xy :ySl (f
yQ-xP ay dX

( )
fh( xy)d(xy)

Jl xy =e

:~J.J:. ~ ~L....a.4

.~ I~. ydx + (xLny + y6)dy = 0 ~I.A.~ aJ~~ l51~ 'jL,JI~1 J.ol.c ~. :, Jlio

:J>

dP
P (x,y) =y ~ - =1

dy

Q(x, y) = ( xLny + l' ) ~ i)Q = Lnyax

=> ~(dP _dQJ= I-Lny =!_ Lny =h(y)
P dy dx y y y

.~., ... u~~~·

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

=> ~~=2X

:J:>

=> ~(ap _ aQ) = h (x ) => h (x ) = 1- 2x
Q ay ax 1+ x2

fl- 2x ~ 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 =~
aQ p ay ax y (x + y) y

Q[x.y] =_x2 -xy =>~=-2x-y

()
- fh(y)dy - f-y3 dy -3Lny 1

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

:r~~'J

:~l~ ~l,> l~ .~.~~ f.l(x, y) = xay~ u)~ "--! 1) Jl~l )~l,g ,~ ~lS' ~l~.~ ~~~ oS~.1 "--! ~:; ~

xay~ (xy + y2)dx - xay~ (x 2 + xy )dy = 0 => (xa+ly~+l + xay~+2 )dx - (xa+2y~ + xa+1y~+l ) dy = 0

~+1=-( a+2)

~+2=-(a+l)

a+~=-3
~ ~

a+~=-3

.~~ ~l~~ s~ ~,a ~l:;~ ,J~ ~~ ~ ~~~ ~. ~ ~:; ~

~ j~ Jl~l ~l~ ,~)~ 1) a+~=-3 ..b~ oS~ 15llb J3,a sl) ~
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p,O: ~~. lSI~ I) 0~~ ~l) .b~ ~ ~ ~~ ~yO ~~Lu, ~)o )~ I) Jl(x,y) == xay~ j~ JI~' J.olc I~I :J.:>

:~1~ ~1,.> I~ .~c.sO ~)~

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

p ) :> ) (2xlXyP+1 - 3XlX+1yP+2 )dx - XlX+1yPdy = 0 =>0.)~ J.olS 1.r. : ~: == ~~

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

ay

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

{

2(P+1) == -(0: +1)
~ 2(P + 1)xay~ - 3(P+ 2)xa+ly~+1 == -(0: + 1)xay~ ~ ~ P=-2 ; ex == 1

-3(P+2)==O

~ j~ JI~' J.o~ :Jl(X,y) == xy "

:~ ..e. L:.: ~ I \oJ' I. -:1 ~~ ~~Lt..o•...;-::--:~) ) ~ ..)~ -r--;.

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

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

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

0-.:. ~,~ ~)~~ "-'~Lu, .y [x] = xu(x) ~.~.~ ~ ,~b 0~ 01';~ ~ ~~ tY) I) )~~ ~1~.~ "-'~Lu,

.~ ~I~ ~.~ U ~l; lSl~ )"!.~. c.S.l~ "-'~Lu,

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

~dy == xdu + udx

~ y'==u+xu';y==ux ~~~~~~~~Y'==f(ax+~y) u)~~J~1 ~r~I~.~u'i~Lt...o:'~.i;
cx+ y

.~... I.~'~ ,~ "-'~Lt..o
J--'~~. • t$ .

I I - . -, I. '.. ' .. I I" ,.... '.e _/to.. ' f (ax + by + c) .. J'"':I'''" I "'<' t-:) ~u ,~~~~ ~ 0~~ l..S~~ Lr-- Y == d f '--')~ ~ ~ ~r ~.Y4.~ U~~Ut..o:1 ,J-ww
x+ey+

.~;5 ~.~~ w),~Lu, ~

..)~lS'" ~~I~ .u.)L...o ~ J:.~ ,.u.)~ ,U == ax + by ~~ ~ .(~ == ~) ~~ lS}~ .k> .9.) ,~ .9 ';:'.;.9-'" }'l (wJl

~ y==Y+Yo ]~ ~~,~~ (xo,Yo) ~)~ ,)~.~~ ~~ lSjl~ h.> ~~ ,~~~u.;~.!1(y

.~;5 ~.~ , ;5J:j u)~ ~ I.; ~~Lu, 01~~, [X =x+xo
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.~~ I) xyy'=X2+y2 ~I~.~ cJ~~ ~~y'~:' Jli.o

:I~.j ,~I ~~4 oJ~~ :J:>'

, X2+y2 ~~)~0~.J'I~"LS1)"! , t..}(X
2+y2)

Y = -------"-~)y = =>
xy X=AX ; y=AY J\..2xy

:~I~ ~.. I~ y' = u + xut y =UX '.. '" L Jl>IV-;;--T ~~.

, 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 SIn u x

J- sin u du = Jdx => cos u - Lnx =c => cos r - Lnx =c
x x

.~~ I) (x+y)dx-(x-y)dy=O ~I~.~ cJ~~ ~~ ,-:-,'~:f Jli.o

:~I~ ~I,.-> I~ .~I~ 'L9~ cJ~~ 4S ~, ~.~ :J:>'

l-u du = dx
1+u2

X

, 1+ u 2

=> 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~ =Ln ( x
2
; y2 ) + 2Lnx + c => 2Arc tg~ - Ln (x2+ y2) =C

.~L., 1 y'= -(x-2y+3) 1:1 oj \......, , f J~
-. _. ) (2x-4y-3) ~~.) .) l.S"~ y ~: '

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

:~I~ ~I,.>

, -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 .
:::> ~du =dx => x =~--LnI4u +31+c => x ==-(x -2y) --LnI4x -8y+3! +c

4u +3 2 8 2 8
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:~I~ ~I,.> y=Y -3; x=X+l~~ ~ III

dx = dX ; dy = dY

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

:~b ~I~ dY=VdX+XdV· Y=VX '.. ····1o~~l L ~L ·~A&. ••~ AJ~~ Jl.>
IV-;;-- T ,~~ ) • ~ .t.,sO~19~

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

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

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

1 Z -1 1 ( y
Z J -1 YIn X + -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

:~~~ 0~ x.j~} ~ n ~)~ J~I ~r ~I~.~ ~~~~.

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

~. ,~~ ~.~ y'~~ ,~ J~I ~)~ ~lc n ~rO ~l.> u)~ ~ ~ x.j ~} ~ I) ~I~.~ AJ~~ ~.I01~ ~0~

:~~~I~

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

y' - L1(x, y) = 0 ~a(x, y,c) = 0

y' - L, (x,y) = 0~ P(x, y,c) = 0. .
: :
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a(x,y,c) ~(x,y,c) =O

:~~~ ~L.cJ.o

.¥ I~. I) y'2Lnx + (y2 + Lnx) y' + y2 = 0 ~,~.~ d..1~Lt..o ~~ y'~ :, JIi-o

2

y'=-l ; y'=_L
Lnx

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

2
, Yy=--

Lnx

:~.)~ (y' -cosx)(y' _3 y2) == 0 w)~ "-! d..1~~ "-!.~ ~ :~

y' =COS X ~ Y=sin x + k,

, 2 , ') dy 1
Y - 3y = 0~ y = 3y- ~ -2 = 3dx~ -- = 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 =>~ =-:L => In y + In x =c =>In xy = Inb => xy - b = 0

x dx x

( X
2+ y2 - 2a ).(xy - b ) = 0
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y == xy' + f (v')

I y = ex + f( e) I

:"J.J:.~~~

.~~ 1) y == xy' + s"~1~.~ cJ~~ ~~ ~1~ :, J~

y == ex + c"

e2 +1
y==ex+-.-

SIne

y==ex+~

:~J~J 4JJW ~ \SJ~~ ~J~~ J~~J~ ut~ (~J_~_YW

~~ yl~ ~.) ) ~G ~ lSI) ~ oS ~1 ~1~.~ cJ~~ 0\ ) <S!1~ ,~1~.~ cJ~~ ~. lS~~~ yl~ :J,I ~.~

.(~)~ L5~~ ~ ~1~~ ~1~.~ cJ~~ ~~~ ~G )~~~ ~.~) J.!~ ,~lA.~ cJ~lJt..o

~ ,~I-u ~ x ~~ ~~ 0\ L5Ub~~~ x ,oS~~~~ ,~~~ u)~ )~~~~ ~ ~}; :r';) ~..JSU

.r-ol)~. c 0\)~ u) ~~ o~ ~~ p(x,y,e)==O u)~ ~,~ ~~~. ~~Lt..o~ d:'.) .~~~ L.t'~ ~ ~)~

:~1 J~ J.!19 )"!.j o~~)~ c ~1)4. J~) ,~~~ u)~)~ Ub~ ~~ LJ-!.1 ~~ ,~yS ~G 01~~ .(.~1 ol~~

p(x,y,e)==O

ap == 0
ae
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F(x,y,y') =0 ~Lo J,I ~yA ~I~.~ c:U~Lt..o~. ~~ y1~ .p [x.y.c] =0 LS~~ c:C.-J~ ~ J::} :r~ ~.jSIJ

l>~1 ~ ~I F(x,y,y')=O ~I~.~ c:U~Lt..o]l ~I~ ,(~~, u)~ )~) ~~LS~~~~ ~!7?. ,~~~ ~G .~~

.~~~ cis: 'l.9~ cJ~Lt..o l5~~~ yl~ 01~

.~~ 1) y = xy' + cos y' ~,~.~ '-\.f~Lt..o l5~~ ~ yl~:Y Jli.o

~~ ~!7?. 0~),1 ~~~ l51~ .~I y=cx+cosc u)~ ~ 01~~ y1~ I~ .~~~ .9)5 ~ ) 'J,9 "-.J~Lt..o :J:>

:~b~l,>~

{~ ( X , y, C ) = 0~ {y = ex +.cosc ----7 {y = c.sinc+cosc ~ y = x sin-1 x+~
~=O O=x-slnc x=slnc----7cosc=.Jl-x2

ac
.~~ I) x =s" + y, ~1~.~ cJ~Lt..o <.S~~'y-:Y' Jli.o

y

)~ ) l5~~ ~ ~I~ S-:. , ~~ ~1~ S-:. l51)~ 4S ~I ,JS~) J,3 ~I~.~ c:U~~ ~~~~ Ala.>~ oS),.bL,,~ :J:>

~~ ~I~: xy' = v" + Y----7 Y= xy - s" ----7 Y= ex - c3 *
:~1~ ~I,> III .~),1 ~~~ I) l.lb~ ~~ ~J-:.. ~.~ ,c:U~~ <.S~~ ~ ~I~ 0~),1 ~~~ l51~

o= x - 3c2 ----7 X = 3c2
:~.)~C ~~ * cJ~Lr..ojllS~~ L

:~cs"~ ~.j u)~ ~ * ~1..> -9 ~~ ~I) ~ c y:.ol..>4. J~ l51~

)s'> ~.X2 +~- 2(~JX -.-74x3 == 27 y 2
3 27 9

~~ ,~,~ ~~ l5~~ ) ~I~ ~ ~ ~~ ~. l5~~ ]I ~I~ylb ,o~ytb ~.,f ~.~ ~.lj l5~~ I)~~~ ,~

.~~

:..>-iID~~ •••• ~.) u~ .)~.~ 4:\.w.)~ li .~lA -·~L ~., ('.. ~..r) ) '-='- -~- •• ~. u ~ u- .. cr" )

~I),~ ~,ci./~ x ~ ~ ~~~ ~I)) ~1 ~l) <p(x,y,c)==0 LS~~ ~~ ~.lj l5~~ ~4. l51~

~.)lA.o J') --.!, <l; Y' ~.~ 4~ ..)~ l~. ,~I L5~r---" ~I~.) ~.)~ ~:} 0-!.~ \.;~ ..J.i> I) c y....o1J4. ,.)~}'"
y

.~.1~ ~~~ P ~)~ ~lj l5~~ '01J>]I ~ ~~~ I~. ~.~ l5l.lb~ ~l~.~ '-\.f~Lt..o ,~I15Ub~~I~.~
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:..)JID~ ulw .Ltiu~ .) 4S.~ ccw,.) S-J li .~lA ·.).c I~ ••• , (r...~ ) u-- --- .. ~. ~ ~ U,J- •••.. ~ )

. ci~ 0 ~ ~ ~~ ~I ·1 ~I ~lS' <p(r 0 c)=O ,f"llb.~ ~~ LS ,f"~ • ~ « I~ 'f"1
~ , r ~ ~. . T· jA .) ) c.s ' , ~ ~- --- ~. ~ ~ U..Y ..... \.,;I ~

2 dO dr
.J~lA.o )~ -r dr ~ de ~..y L~ .~,..:, I~. ~I 15lJl>.r--" ~l.ri!.~ .J~lA.o l:;~ ..J.l> I) C ;;.01)4 .eU..,l> ~1~)

.~.1~ ~~"-! ~.LS <.Sllb.r--" '01 j.> ~,~.LS lS~.r--" ~I~.~ oJ~~ ,~Il5~~~I;i?~

:,,~~~~

.~~ I) llb~ ~~ 0-:'.1 ~.LS lS~.r--" .~,}1-0 (x3
+ 1) (y3 + 1) =c lS~~ ~~ :, Jlto

:~)~ -~ f- y' ~~ 4 ~.13 15l.br.---" ~l.ri!.~ .J~lA.o
Y

3x2{y3+1)+3y2 ( - ;,){x3+1)=O => (3x 2){y3+1)Y'=3l{x3+1) => y;y~ldy=xL~ldX

=> f(.r+-1-Jd
Y= f(~+_I_)dX => L_!=£_!+k

3 3y2 3 3x2 2 y 2 x

y,~_l

------=-y---+) --7 =~ -7

y'

1 (_1)2 4 y2 x2 4
O=-+--+k~k=--~-+-=-

2 6 6 2 6 6

1+cos8

-sinS

r

2 dO-r -
dr

l+cosO

-sinO

r~I)~.)~~

=>
~.~)"! dr

dO

~ Jdr = J(_.1 + c~s OJ dO
r SInO SInO

~ dr = 1 + cos 0 dO
r sin O

r =c [l-i-cos O]~ ~ =-csin8
dO

=> Lnr =Ln (cos ecO -cotgO) + Lnsin 0+ Lnk => Lnr =Ln (( cosecO - cotgS).sin e.k)
=> r =k (cos ecO - cot gO) . sin e => r =k (1- cos e)
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f~= fsecede=Ln(sece+tge)
cos O

f ~e = fcosecede = Ln( cosece - cot gfl]
SInS

r2 = cr sin S~ r = csinS :~.)~ ,y=rsinS,x=rcosS~.,~ o~~1 ~u~ o~~ j1 yfl :~

~ dr
r = csin S => - = Ccos S

dS

~l)~~~~

=>
~.~.~

r
-=tgS
dr

de

dr ~ _r2d8

de dr) zfde =tge ~
-r -

dr

dr
-=-tgSd8
r

~~,-:-,.rO r ).:J I) Jyb~.:J

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

:~

r=-2cosS => r'=2sinS
Abl ~ .... L

.)~ ~.

=>
~.~.~

r -2cosS

r' 2sin e
r

=> ---; = - cot gS
r

r
--== -cotgS

2 dS
-r -

dr

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

r
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4JAf~ W ('.. ~ ..J

. ..lJ .. e. L:.:.)I . ·e-.&. L..~ n~ I ~'....Q..,,)c:U.)~...~~) s r.: u---.9~ . r~.F~.

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

'Ubyl~ 0--!.! jl~~;; y1b '~4 ~IA..) c:U.)~ 0-!.!~~L5Ubyl~ Yn (x) , ..... , Y2 (X), Y1 (x) ~04­

:~I~~~ yl~ ~..)~ ~ ~.)~ ~I,> yL;.; '))JA ~I.A~ dJ~Lt..o) '-S'!I~

:~~~~

(.:)~ ,oL3y1b ,-L...i).)~~I~ ,~I~' ~J~~~.~.~ ~)~'..> Y1(X);Y2(X);.···..;Yn (x) ~'':;

·~4 k1Y1 + k2Y2 + + knyn == 0 :tA5 ~~. L51~~ ~ I) k. .k,, ~ k , 15Ub~~

:d5 ~I (.:) '~4 ~I~ ~ ~I~ Y1 (x), Y2(X), , Yn (x) ~,~. tA501LS'~ ~l) .9 rj'i.b~ ,~,~ 0L::..i L)':;~

~ ~1~~~) ~
Yl Y2 Yn

y~
, ,

Y1 (X);Y2 (X);···;Yn (x) W(X) ==
Y2 Yn

=0

(n-1) (n-1) (n-1)
Y1 Y2 Yn
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:~ ~, u1 ,cLL:.li ~ .)J ,~ ~JJ 'L:U.>4 ~ eUJ~ ~ .b~.>4 Y2 (X)'YI(x) ~,~ JJ ~ J~' .b~ :~

:~ ·~4~~~ cLL:.li 0:' .)J tAu1($~~J">

:"J.J:a~ ~L.a.a.o

u)~ ~ ~I) .~~~ Y2 (X);Yl (x)~~1~.9~ 151)~ Y" +(x 2 +l)Y' +p(x)y ==0 ~I~.~ aJ~~:, J~

~,~ ~~ ~fA~ ~~~~ J> ~~~l) (r

~ ~I ~ d.5 ~~~ 0~ y"+p(x)y'+Q(x)y==O u)~ ~ ~l> 0-!..J~ )~ '~.9~ ~r ~I~.~ c:.U~Lt..o~.

.~~. I) 01~I~ 01~ '~.j ~I~ ~~ ~.I~

:) ~I U)~ ,~G ~.I~ ~~ ~.9~ ~r~ cU~~ ~. ~

y" + ay' + by =0 I

II p} +aA+b=O II

www.mohandesyar.com


www.Redownload.ir

y =e<XX (C1COS~x + C2 sinjix ]

aJ~Lu, ,~I jl) . .~I .. I.Ui· . ··~L ,~Ub"-J '1 ~l:; ~I . L t.":" u~~Lu, L., Abl ~ Q~ Gt.;l~ :, ~
cs~· ~~;-::.J.r.\-:, .r) . . ..r:'.~ •.)) rf· .

.~~ I) ~I~ lSUb~.4. '01lSUb~.) ~~ ~~. ) ~. ~ o~b~~~;; "-! ,I..)~

~. ~~ ~I~ ,~ ~~ 01~,> ~ ~I~ ~~ ~. ~ .b~r ~I~.~ aJ~l.....o ~4. ,J~ 'cSl~ ~~ :Y~

o....J~Lu, ,~~~ ,~.~~~ o....J~Lu, d....J et> .. L~I jl), I.~ dJA~ • 1 ~ .~1 ~G ~I . L I:I~~ aJ~~\-:' ..) ~- _.. . .}J. cs~· r ~. ) " .. r:' . ~.r-;•

.~.1 ~~~ P ~)j-O ~I~.~ aJ~~ ,t; o~l~~ I)~aJ~~ ~ o~.;S ~ ,..)~

:~~~~~

.¥~I) y"-5y'+4y=0 ~~yl~ :, J~

.~.)~1~ ~~~ ,) ~I~ lS~~.~. ~ ~ o~l~ ~ I)~~~~ I~I :J:>

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

4X

.~.)~1~ ~~~ ,) ~I~ lS~~.~. ~ ~ o~l~ ~ I)~~~la...o 1~1 :J:>

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

{

lim e3x = +00
X~+OO

lim e-4 x = 0
x~+oo
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y(x) = Be-4x ~ y(x) = -4Be-4x

y (0) = a ~ a = Be-0 ~ B = a }
1

1 ~a=--

y{O] = 1~ 1= --4Be-Q --7 B = -"4 4

~.~Ui..o .~~~ y = xe" yl~ ~.4. 151)~ ,~~ ~I~I b.9 a 01 )~ oS ay"+ y' + by = 0 ~I~,~ ~~~ :Y' Jlio

.~~ I) ~~Lr..o ~.l yl~ 15~~,4. ~.9) )~ ~~ .9 b .9 a

w(x)==

{
4a -2+ b =0 1

~ ~a==-'b==1
2a(-2) + 1== 0 4'

··I~W:.~I ~L ltb··<, : .''J ). . ~ ..... tS ~.9)y-::J.9

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

2 -2x- e e-2x _ 2xe-2x

~~ ~.l~ ~ 151)~ b.9 a .~I uO.9~ ,~~~~ ~G b .9 a 01)~ oS y" + ay + by == 0 ~I~.~ ~~~:f Jlio

.~L ~I~ ~ l:..o~~I llb~L :L;G .~L ~I~ 'L.,'~~I l.lb~L :Sll oS...9 ~iS ~~ •.. • ~cS ••••• .9

.~L~ ,~~~Lr..o llb~ :oS~I·l .~. ~1 llb~L ." "·I~.b .'. (~I : I-. is ..) u t$ ~ . ~ <.S .....~ y-J v--

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

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

:J:>

~y(x)==Aeox --Bxe'" +ce-3x + De+3x
~ y(x)=A+Bx+.Ce-3X+ De3x

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

A4+ 4A3+ 6A2+ 4A+ I = 0~ (A+ 1)
4

= 0~ A= -1; -1; -1; -1

~y(x)==Ae-x+Bxe~x - 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 + Be xsin J3x + CexcosJ3 x

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

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

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

I) y = Ae3x + Be" sin 2x + Ce-xcos 2x l5Ub~ ~~ )~ ,C ,B .9 A l5~~~ J~ )I ~l> ~IA.~ eU~b :7' Jlio

.~~

:~I y:j~} ~~~~~ l5~~) ~ ~~ ~r ~I.ri!.~ eU~~ ~~ yl~ ,u.J~ 0-:'.1 :~

A=3; A=-1 ± 2i

:~I~~oJ.:lLt..o

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

:~~~,~~ ~~~~~'~Ju'f~UL.O (y-y

.t.lJ .. e. L:.: ~I . ·e~~ ~ 'oIn~~ I :1..JiJ~~~lJu:,...~~) ) ~.) v- .rc: , I • .1 ~.F~.

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

L~ )~ as )~~ ):;S~ ".J~~ ~ ybl:..o~ ~I.ri?~ ~~~ ~I~ l5~~.4. Yl (X);Y2 (x);·······;yn (x) ~0~

~~~~.1~~ yl~ ~ i>~1 as ~~ p ~)!JA ~ d- ~~lJU:, lSIy"! ~l~ yp(x) .9 (~Io~ I~. R(x) ==0 d:'}

:~I y"!,j u)~ ~ P ~)!JA~ d- ~~Lt..o ~ ~I~ ,~b 0L:..i 01';~ ,~I ~~:ro~ d-
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'J.J .. e. t:..: ~ 1 . ·.e~tt.. ~ I :1 ~~ ~~Lt...o. ..~ ~) ) y-!.) u""-- .r-: ~~.

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

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

)~ ~ o~1~~ 1) )O~ ~ ~~Lt...o ~ ~~Lt...o ,~ ,~,~.~ ~~~ 0:>.1~~ ,-:-,,~ ~)l:.>l.J ~~. l51~

~.j ~ ~~) ~ ~ 01~~ ,R(x) ~.~ ~~ ~ ~~ L Jb .~~ ,~. I)~ ~~~ l5ltb~.) '0~' w)~

.~~~ ,)~~ yl~ J)l:.>l.J

~ ~~Lt...o )~ y,~ 0:>.1 0~'~ )} ~ as~o~~, ~L; ~.1~ ) ~.~~ 'LS~~. ~~ ,-:--,,~ ~.1 )~ ,,~b ylb )~

.~.? r~ ,) ~L; l5~~G 0\~01~lS" ,,~,~

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

~ ~~ N(x),M(x) ~ o~~~ ~~ ~I~' q,P 0\)~ as ~~ R(x)==ePx{M{x)sinqx+N(x)cosqx}./1 (r

:rt-!.)~ u)~ 0:>.1)~ ,~~~ uO) ill '.Jl5~ l5'~~ ~)~ "0\)~ as ~~~ x jl l51~

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

.~L p+iq 1 oS~I~ oJ~Lt...o ,cltb~ ~I~ t ~L ill "-> ~., 1_l5" ,r'~ ~ ~ L(x) H(x).~ ~ y-! \",;7 ••) ~.~ .)) ~ \.,;I • 'o' ~ ,
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:~~~~~

~~ ~IA.".' Q.j"e-. 1 . I :1 ~~ U)'~Lt...o .-o~ ~1 a..:> :, Jlio.. ~ ~. r-:; J Y!.J~ .r> ~ 7-- . ~.

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

3;A} +2A.-5=0----7A t =+I;Az =-~3
~ YP (x) = xOe-x{Ax 2+ Bx +C}~ yp (x) = e- x{Ax2 + Bx + C}

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

:~~~~ IJ~~l> ~~~~~d.J~~ I~I :J.>

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

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

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

:~~~~ IJ~~l> ~~~~~d.J~~ I~I :J.>

A4 -4A2=O~A2(A2 -4)=0~AI =O;A2 =0; A3 =-2; A4 =2

r--------------------------------- :4.5),T~4

. eX _ e- x

slnhx=--­
2

e" +e- x

coshx=--­
2

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

2
(4) 4" X 2x ~Y - Y =-e ----r

2
yp2 (x) = x 1e2x(Dx + E)

(4) 4" X -2xY - Y =--e ~

2

:~I y!.j U J~ ~ JS yl~ IjJ ~

yp(x) = ypl(x) + Yp2(x) + yp3 (x) = x2eOx(Ax2 + Bx + C) + xe2x (Dx + E) + xe-2x(Fx + G)

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

A3+7A2 +16A+12=O

~.J J~~ c:LJ~Lt...o ~.1 oS~I ~.I lA ~1 JI~ ~~ ,~~~ Y!.~. 015:.01 ~~~ ~ ,~~l...-o ~.Il5~~.J ~~. ~I ~.~

;A}+nz+16A+12Iic~' =1+7+16+12*0----7 :.)).,) A=1 ~))4~ ~ A=-2
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[

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

;l
3A

z
+ 141.+ 16I1..=_z =12-28+16=0 ~ ~)~ 1.=-2 ~)~.;, .u~L..o ~

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

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

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

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

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

:~~ . .-0 I. (" ••••: \~AJ~Lt....a L.~;..J\ : 1-
IV-;~- ~ ~) • 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)e X

A7- 3A2+ A+ 1= 0

~.))~~ cLJ~Lt..o Lr-!.\ tJS ~\~.1 Lc ~\ J\~ ~~ ·~4~ ~.~. 0lS:..o1~~~ ~ cU~~ 0-!.\l5~~.) ~~. ~1 ~.~

:~)~ A= 1

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

:~~ 1.<: ....: 1~d.J~k.a 1~1 : 1-
IV-;.--~~) • ~

j.} + A= 0~ Al = 0;A2 == +i;A 3 =-i

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

YP
z

(x) = x'e'" (Dcosx+Esinx) ~Yp(x)=yp) (x)+YPz (x)+YP3(x)~

YP3(x)=e2X{Fx+G}

Yp(x) = X{Ax2 + Bx + C} + x{Dcosx + Esinx} + e2x {Fx + G}

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

:tJS rl\.J 1~ ~L d.J' J~'1 : 1-,.....) .. , ) ~

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

2

:~~ 1 « ....: 1~ .:J~~ Jl>
IV-;;-- ~~)

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

yp) (x) = xOe x {Acos3x + Bsin 3x} }
-7YP(X)=YR (X)+YB (x)~

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

.~ ~G lS~~~ a; .b

d d2 dO
1 D .D2 • • DO .., , . .. L

:~.) ~ = dx ' = dx2 ' •••••••• , = dxo :)}J fl.. ~.~ .

(Dn+aDn-l+ +b)y=R{x)~yp= n n-~ {R{x)}
D +aD + +b
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~)~ n 1Sl...;"".., ~ •~n .:l~ .9 1S.r.!~~ )~ n ISL.:......o "-! .D" .:l~ ..::.......1~ • D )~Iy;1 ~yU "-! ~~ ~

.~l c..S..r.!Jl~l
1

k~ R(x) t-![;.T! F(D) .:l~ ~ ~I Lr.'.1 c.J.ol Jlj.->

1
:jI.,l;j)~ F(D) lf~)~I~1 0"'19 )I~.T!

1 ePx

(F{P) :tO.1o~4 )·_{ePx
} - (1

'P{D) -F{P)

1 k ~

(F{P) :to.1o~ 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} ~ Yp(X)= 4 1 2 {ex+2e-X+e3X}

F D D -2D +1

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

2 {eX +2e-x +e3X}

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

x2ex 2x2e-x e3x x2ex x 2e-x e3x

~ y (x)= + + ~ Y {x)=--+--+-
p 2 !x {I + 1)2 2~ (-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 {~} 1 { -x }yp (x) = -(-) e" + 3 + e 2 ~ yp (x) = 3 2. e" + 3eOx + e 2

F D (2D+l) (D-l) n 4
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F(~) {sinqx} (2

1 { } (2'F(D) cosqx

:2

:~~~ y!.j w)~ ~ 2' , 2 1~ .9~ ~h)~

j..> U.LiW ~415ID ~.~ ,p(D))~;f1 ')l5' ~I ~~14 .~~ ~.~ (_q2) ~ I) lJb D 2
~W ,P(D) u)~)~~

,o~y5 y~ 'W)~ 01~,~y....o)~ I) ~~, u)~ ,~Lo ~~ D) J,I ~)~ u)~~. ,P(D))~ ;fl, o~) ~\ ~~

( 2) 2 '
.~~~.~ -q ~1)lJbD ~WI~~

~),...>)-!~ ~~~ ~)l5' Lr!.l ~~14;f\·~ ~)~)-! c.S~ ~~ ~ ~ ~)~ )~I ..bP 0-!.l L J,9 JLo.cI ~W :Y~

:~~ yL> 1) .J-!.j~W)~,~ ,~.~.?

k =_l_{eiqx
}

P(D)

1
F(D) {cosqx} =Re k

F(~) {sinqx} =Imk

Re ~,k w)L.cd...-...J~)·I~..lJL,~b cosqx eU.o..:>_l_ w)L..c)l;S)~~lo.S ~,t:)o..tJ~,,~~,al'gw)L..cQ~.. . ... 'w.. . P(D). .r ,~-u·· ''-J~ • .J

1
~ ~.4 ,~b sinqx ~F(D) W)~).:5).) ;f1.9~ ..)ro ,-;-,I~ -:)~ ~ I) k 0">"'::' ~b w}~ (~)

.~ ..)~ yl~ 0'~ ~ \) k w)~ (~~JA) 1m

www.mohandesyar.com


www.Redownload.ir

:~l~ ~lr 3 o~~~ ~l~l y 3 x 01 )~ oS ~~~ ~~ z=x+iy w J~ ~,~ ~~ ytt> :«.S),T~4

z~~: Rez=x

z~~}'O~: Imz=y

.~ l~ I ~. I.~ o..a> '-', 0..> :Jlio.. ..... j ~ ..) ~. ~J-- r r zr:

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

:~

( ) 1 {. 2 } 1 [si 2 } 1 { } sin 2x ~\.;: D2 ---7-4Y x = Sin x + cos x = Sin x + COS X )
p D6 + 2D 2 + 4 D6 + 2D 2 + 4 D 6 + 2D 2 + 4 cosx "'\.;: 0 2 ---7-1~

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 [sin x]x = sm x
yp D3 +3D2 +4D-2

:~

>yp(x ) = () (
1

) { sin x} ~ yp(x ) = _1- { sin x}
-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 ,~~ -1
>Yp(x)= () .{sinx} >Yp(x)=-{3cosx+5sinx}

9 -1 - 25 34

:~

Yp(X)= 4 1 2{cos3X} D'-H >Yp(x)= 2 1 {cos3x}=-.!.~------------4
D +9D (-9) +9(-9) 0

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

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

3ix .

~ k =~ => k = X.l {cos3x +isin3x} ~ k =~{-sin3x + icos3x}
-54i 54 54

yp(x)=Rek () -x. 3
-~-~)y x ==-Sln x

p 54

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

:~

J.9 1u)~ LS1.r.: D2~_1
)

~.9.) u)~ <.S1.r.:' ~ ~.9) jl
Yp(X)= 4 1 2 {sinx+e-x}~yp(X)= 4 1 2 {sinx}+ 4 1 2 {e-x

} -------~
D +2D +3 D +2D +3 D +2D +3

Yp(x)= 2 1 {sinx}+ 4 1 2 {e-x}~ yp(x)=.!.sinx+.!.e-x

(-1) +2(-1}+3 (-1) +2(-1) +3 2 6
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1
--{x) ill ~)~ LSl~~ } :3
F(D)

:~~ ~ ~.j U)~~'1~ ..b~~t-)::>

~..L! .~,)l.5'""'" ('~II) 11 F(D) ~ J.a.c ~.9 ~l5"""";yA D \'s,)J1"" \.S!Jz,~)y- ~r.I) F{D) ..::....J~ ~

~~~)l> )::> cS ~::> ~~I ~.~ l:; I)~~I ~l5' Lal .~) ~1~ ~ o~Lo ~~ ~ o~ ~ ');~ ~ ~I

1
)i; '))J'O \.SI~~ r. F(D) o~W (}~ ~ I) o~l..::........,)~~ <::)l> •..::........1 ~lS •..]1.> .~} DID jl ;'14 \.S!Jz,01y- ~

.~~ :.t-
1V-;;-- ~

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

I)~ J.a.c~,~ ~yA S::>~ S Ub01,;~ ~ 1) F(D) U)~ 1~1 ~.~ ,~~ ..;::> o~ ~ uts:.;~ ~,; ~ :~

.~~~~I

LS~~ LSUb0 '':;~~

·~(.S"J~r
) 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

+D 4 + 15D5

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

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

I

1 I + 2D + D2+ D3~

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

-2D-D2_D3 :

±2D±4D2±203±204
I
I

3D2+D3+2D4
I
I

I

+3D2+6D3+304+30~ 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) ~ Yp (x) =(X 2 +3x+1)-2(2x+3)+3(2) ~

Yp (x) = X
2 -x+1

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

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

:4

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

:~

yp(X)= 2 1 {e-x.cos2x}~Yp(x)=e-x. 2 1 {cos2x}~Yp(x)=e-x. 2 1 .{cos2x}
D +3D+1 (D-1) +3(D-1)+1 D +D-1

r J~}&.b 2 1 x
D

+
5 D+5 2

----._D_~_-_4---) Yp ( X ) = e-x . { COS 2x} D+5) Yp (X ) =e-x 2 { COS 2x} D ~-4 )

-4+D-1 D -25

D+5 _e- x
•

yp(x) =e- x --{cos 2x} ~ yp (x) =-{-2sIn2x +5cos 2x}
-29 29

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

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

2 ~-1 )Yp X = 4 2 X SInX ---7 Yp X = X 4 2 SInX - 2 SIn x
D + 2D + 5 D + 2D + 5 (D4 + 2D 2 + 5)

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

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

3)v' + s'+ Y = xe" cos x

Yp(x)= 2 1 {xe2 X cosX}~Yp(x)=e2X. 2 1 {xcosx}~Yp(x) =e2x 2 1 {xcosx}
D +D+1 (D+2) +{D+2)+1 D +5D+7

---7 yp(x) = e2x {x. ? I {cosx}- 2D+5 2{cos X}} D2~-1)
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} ~-)HI = --.{-Ssinx-6cosx}

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

~ HI = ~{SSillX +6cosx}
61

H = 2D+S {cosx}= 2D+S {cos x} D2~-1 >H = 2D+5 {COSX}
2 (SD+6)2 2SD2+60D+36 2 +25(-1)+60D+36

2D+S
~ H2 = {cos X}

60D+11
60D-ll

X60D-ll (2D+S)(60D-11){} 120D2+278D-55{ }
---~)H = cosx ~H = cosx

2 3600D2-121 2 3600D2-121

D2~-1 120(-1)+278D-SS{} 278D-17S{} {278 . 17S }
) H2 = ()' cos x ~ H2 = cos x = - SIn x + --cos x

3600 -1 -121 -3721 3721 3721

278. 175
~H2 =--SlllX+--COSX

3721 3721

() 2x {X {S . 6 } 278. 17S }
~yP x =e 61 sm x t- cosx -3721slllx-3721cOSX

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

:~.~DI)

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! ,~l1 ~.l~ L~, ~r oJ~~~. ~ ,p ~)~ ~~ oJ~~ .x =eu
~. u =Lnx ~ di ~ ~b 0~ L)':;~

~ l>,)tbol La 4S .~~~ aA(A-1)+bA+C=0 ~l1 ~.l.rO ~ oJ~~ '01~ ~~Lr...o 4S .~~~ J.~ y(u) ~l:;

.~\.j~p ~)~ fi..91 ~~ oJ~~~ oJ~Lt.o ,I)~oJ~Lt.o
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y1(X) =XP sin (q.Lnx) ; y 2 (x) =xP cos (q.Lnx )

~ ~0:'.1 ).) .~I~ J.?lS ~ .;~~ ~I~) ~~ u~.)~ SI~ " ~yA fi.~I- ~~ u~~~ ~ ..b~) ).)o~ ~~I ~

I) ~~ cJ.)~ yl~ <.SlJb~.4 ,~ cJ.)~ <.SUbd..~:~~U ~W ~~ jI ~. ~ o~l.) ~ ~l.:-.o .J~ ~ I)~ oJ.)~ ~.~

y~l

xy ~A

x3y'" ~ A(A-l)(A-2)

X
4 yH' ~ A(A-l)(A- 2)(A-3)

xny(n) ~A(A-l)(A-2) (A-(n-l))

u =Ln(ax+b)

4.
ax-l-b v e''

u)~ ~ I) )~~ fi.~I- ~~ cJ.)~ yl,.=:- ~I~ ./1 ~~ ~I.) a.:::-~ ~~ ..)~~ J.~ ~G ~.I~ 4cU~Lt..o ~. ~

~.~ J.?~~. ~ (ax+b) sUb.FI.n.).) I) x ~~ ,~.~~ ,~.)~1 ~.)~~dJ~~~ ~.yb j',~
I)~~ yl~ ~I,>~ ~~ ,~.~ ).) ~ ~ I~. I) 01 slJb~.) ,o.)l~ ~ ~ <.S~~l> ~lA ~.) I)~cJ.)~

.~ o.)Li:;...,1 (x+:J...:,,)~ jl xl.S~ ~ .~ ~~
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:).lJljJ~ ctJ.)la-o

:~~~ o~l~ 0~ ~.j ~} ~ ~ ~l> )~ ')~'jJ tY ) n 0..;;.r" ~I~.~ cJ~Lt..o ~.

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

J.!.~ ,~~ ~.l.rO ~ ~ n ~r cJ~~~. ~ ,U =Ln(ax+b)~. ax+b =eu
~~. ~ 'J,9 cJ~l.u ,~I~ 0~ L)';~

.~~~

:~~~~~

.~ I~. 1)~.j u)J~Lu:, ~~ yl~ :, Jlio

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

:~~ I « ..··:1 ~eU~~IJ.:..JI: 1-
IV-;.--~~) • ~

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

~~ ~I~: y(x) = Ax! + Bx-7

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

:~~ I < ..··:1 ~eU~~IJ.:..JI: 1-
Iv-;.--~~) • ~

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

~~ ~I~ : y(x) =Ax-3 + Bxr'Lnx

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

Al = -1 + .J39 i
4

-l-.J39i
A2 = - - -

4

=! [J39 ] =! [.J39 ]~Y(X)=Ax4 sin 4Lnx +Bx 4 cos -4-Lnx

~. ~. ,~I~ ~,~ cU.)Lt..o ~1.rC ~ 0~

.~l , <.S~L..o ~)

-2A+2

±2A=t=2

o

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

=>: eU~Lu:, ~~ yl~ y(x)=AxI+Bx1Lnx+Cx-2
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·~L ~l~ .~.~ ,x2y"+5xy' + Ay = 0 c:U~~ ~l lJ:>~L t; Jw.:S 1~ ,C _1- I A .~~G :Y J~. tS ~ _. . y; cS ..... - ..... ~.J~) ~--;.-- •

:~1~ ~l,.> 1:0 .~~ ~) ;s::;,s,~ c:U~Lt..o ~,~ ~)1~ ~~,.;~ c:U~b yly; cS~~.4. ~Loj :J.:>

~c:U~~: A(A-l)+5A+A =0 ~ A? +4A+A = 0~ ~: 16-4A < 0 ~ A > 4

:~~ I , ....: 1~.J~l.Jr...o '~1 : 1-
\v-;.--~~) • ~

A(A-l)+aA+ b = 0 ~ A2+(a-l)A+ b = 0

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

] ) P ~)~ ~,s c:U~Lr..o yly; iSUb~.4. ,~~ A2,A,I~~t~1 ,,~ c:U~Lr..o iSlJb~.~ ~0~

:~.~ llJ .~~~ ~~ ~ A2, Al ~.~ ,~J~ ~ ~ yly; ~4 ~~ ;tb , X ~ 0+ ~~ ~1~ ~1 ~l~ 1~ .~~~

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

1
b

AI.A2 > 0~ - > 0 ~ b > 0
1

~~~. m.m.rn; p±iq·p±iq u ~ "·l~ c:U~Lt..o ,clJ:>~ ,~~ 1·1_ ... .« ~~Lt..o ~ Jw.:S, ~ ~ :f J~, )~ .~ ~ ..) \..,--- . r .r:.~ ~!7' .• •• u ~

.~.).91 ~~~ 1) yl~ lSlJ:>~.4. ~b ~J)~ .~~ o~1

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~ 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

~. ~. ,~l ~ ~l_l"! o:\..b~ ~I.rO ~ 0~

.~l , lS,L.c,~ Qj.)~ ~.)

(A-l)(A,2_2A+2)=O=>AI =1;A2 =1+i;A3 =l-i~

oJ.)~ ~~ ~l~ : 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 ~

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

Yp (x) =x
2(~Lnx -1)+3xLnx

~ ylJ":'" :Ax +Bxsin(Lnx)+Cxcos(Lnx)+x
2(~Lnx -1)+3xLnx

:~I~~lo.> u=Ln(x+2);x+2=eu
.- ···LI:J.~I t..... .; ~I)·· ~~·I ··l'\qd..1~~aS~' .~~J.J: 1-

IV-;·--T ~~ • ~)~) L9r ~.. ~

A(A-l)-A+l=O~A2-2A+l=O~(A-l)2=O~Al =1;A2 =1

~oJ~~~~yl~: y(x)=A(x+2)1+B(x+2)lLn(x+2)

:~.)~fl..~ ~~ ,-:-,I~ ~~. ~ ~~)~Ix.l t..P3J)I o~~1 ~ Jl>

:~.e. L:..: ~I ~. I :'~~d..1~~.•y::--: ~) ) 1··)~.F~.

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

)~ u .~.J ~)~ Y2 =U(X)·Yl w)~ ~ L)~~ I) ~.~ yl~ ~.4. ,~~ Yl ~I~.~ ~~~~.1 yl~ ~.4. ~. ~0~

:~I ;-:.j r) ~ u(x) 0\

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

Yl

:~J.J:a ~ ~~

~.1 f~~~ yl~ .~~~ Yl(X)=X w)~ ~ (l-x2)y"-2xy'+2y=O ~I~.~ ~~~ yl~ ~.~,~~:, Jlio

.~ ,~. I) oJ~Lt..o
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.~~I)~.)~yl~,~~ y"+ 4(X
1_l)Y'=O

~l~.).u.)~yl~.s: Yl(X)=P yS"1:Y Jli.

.~..J,1~ ~~~ I) u(x) 1~1:~

f 1 - fn dX f 1 -~ 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)

-4~x-l
Y2 (x) = U(X).Yl (x) ~ Y2 (x) = 1

(x-I)4

~~I ~I~ ~~Lt..o ~~ yl~ ,~~ y!.j ~I~.~ oJ~Lt..o yl~~. 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 ~ 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) ~(x)

L( x) =.!. f_2_x_ dx= !Ln(x2-1)
2 x2 -1 2

M(x)=f ( 1)( )dX=f[-l+~ + ~ ]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;": ~ 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) ---7 Y2(X) = x Lnx + -

2x
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(x - 2)y
lf

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

:~

'~,).91~ ~~~ I) p)~ ,4J~~ )~ x~lio 0-='.1 0~1~)} ~

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

:~~ ~.l .9 ~~ )}~ J,3 ~1..) Sl x ;J:J lSI) ~ ~.4,~4 cJ~~ yl~ e
PX Wl.9./1

{

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

-7+~49-48 3
_2p 2 +7p-6 = 0 --t p = - -4 --t P = 2;p = +2"

~b..o I) u(x) I~I ~.~ 'Y2(x) = U(X)Yl (x) uO;--J ~ .9 ~I Yl (x) = e2x I:J.~I~ P ~..)~ JlA:i1 p=2 <..SI) ~ ~,

: ..,
~

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

y~ e4x e4 x

.t'f<o.J)'L.:l..J.~H(x) ~b c:U l~l f4X-7 2
,." .hl..:; , ")H(x) = --2dx ~~=~~)

x-

f4U+1 r( 1JH(x) = -u-du --t H(x) = J~4+~ 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 ) =~ f(X - 2)dx --t u (x) = --;..(~ - 2x +CJ
e e e 2

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

w(x) = IY~ 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

:~~~ I)~ dJ~lJr..o yl~ l5~~.4. ~~) ~.4 ,~~ yl~~ l51~ Jl>

W (x) =
I

CO.S X sin xI 2 . 2= cos X + SIn X= 1
-SIn X COS x

[
sin x.cos ec X . [COS x.cos ecx [Sin x . [COS X

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

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

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

x

:~.)~1~ ~~~ I)~dJ~lJr..o yl~ l5Ub~.4. L~.::-!I :~

0 2-4D+4 = 0 -7 (0-2)2 = 0 -7 01 = 2;02 = 2 -7 ~ dJ~lJr..o ~~ yl~: Yh (x) = c1e
2X+c2xe

2X

.~~ I (" ....: 1 ·e _!to. dJ~lJr..o ,-,10..:> ,f'~'-UL . « : ~L" -o~ ,-,10..:>· .. 1 Jl>,....-- ~) 1...7-"'-'- . T· L:' ..... ~~) ••• ~ I-- . T·~ l5 ~

w (x) -I e
2x

xe
2x 1- e4x

- 2e2x e2x+ 2xe 2x -

e2x e2x e2xe2x dx
Y (x) = _e2x[X . dx + xe2x[-·-4-dx -7 Yp(x) = _e 2x fdx + xe2xf-

p xe'" x.e x x

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

~ yl~ : Y= c 1 sin x + c 2 COS x + sin x .Ln (cosec x - cot g x)

:~.)~1~ ~~~ I)~ dJ~lJr..o yl~ l5Ub~.4. ,~, :~

0 2+ 1= 0 -7 01 = i;02 = -i -7 ~ dJ~lJr..o ~~ y'~: Yh (x) = c1 COS X+c2sin x

:~~~ I)~ dJ~lJr..o yl~ l5~~.4. ~~) ~.4 ~~ ~I~ ~ l5'~

( )
I

COS x sin x I
w x = =1

-sin x cos x

:~,~ I..S""~ y'~~.

sin x. co tgx . [COS x.cot gx [. fcos
2

X
Y (x) = - cos x [ dx + SIn x dx -7Yp(X) = - COS x. COS xdx +SIn x. -.- dx

p 1 1 SInx

--7 Yp(x) = -COSx.sin x -i-sin x.{Ln (cos ecx - cot gx) + COS x} -7 Yp(x) = sin x.Ln (cos ecx - cotgx)
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:~.).91~ ~~~ I)~cJ~~ ~I~ <sUb~.4. ~ .9 o~l~ ~. I)~oJ~~ 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

~cJ~~ ~~ ~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 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 ~)~ ~1~.~ ~~Lt..o ~r \.~~~4- ~ ~ ~ ~~ ~.)O ~ rJS ~101l5~ ~ ~r ~lS 1S~~~) LY"'~1

.~ J> 1) 0'~~ o~l~ ~lS 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 cLl~Lt.-o ~) .~~ o~ c:;ho F( x, y', y") = 0 ~ ~LS)~ ~I.A.~ c:lf~~ ./1

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

F( v-v'. v")= 0 :r'.)~b (y

~.)~ y' = u(y) uO;-J 4·(~4 x ~1.9 cJ~Lt.-o ~) ~4 o~ c:;ho F(y, v.v') =0~ ~1.9 ~.9~ a.;;yo c:lf~~ ./1

.~~~ ~.~ u(y) C!t; LSI~ J.91a.;;yA cJ~Lt..o~. ~ ,cJ~~ ~~;;~.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 ,~)~ ~ ~).9A ~I~~ oJ~~ ~ ~L>.~.9 c:lb-.,1.9 ~ "c9l~ LS)~)~ ~ ~!ii:' ~

cLl~Lt.-o ~l~ 'o~~ 15ltbLS~ JI~I ~~ .9 o~.? ~.,.;j~ ~ ~.~ ~1.9 )~ ,I)~ ~)~ ~I~.~ c:lf~Lu:, ~

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

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

.~I ~ ~. cJ~~ 'J~ oJ~~ ,,~~ ~~I~ .a.b 'p1_,

.~I J,J~ ~. cJ~~ 'J~ oJ~~ ,~~ ~~I~ a,b .p' -,
.~,~~ c:lf~~ 'L9,s c:lf~~ ,~~ ~ (~. ..b.Q.9 ) b 4~ a 'p'_f

.~I ~I) .k> ~. cJ~~ 'J~ ~_L~~ ,~~ a =b = 0 'p1_~

:~~~~~

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

:~I~ ~I~ ,~ o~~1 c:lf~~ 0~~ ~t; ~~ ) ~04- 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)

", '() () '~~~Xj?I)~;',() 1 () 1 .~IJ~l ~r~ry)aJ~~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(~ +~JdX ---7 Y(x) =.£.. +cLnx + k
2x dx2x 2x 4

:~~ 01':;~ oJ~Lt..o ~~ 0~~ l..f'l>~I~ ~ ~ ~ ~r ~l) SUb~~.J ~ ~L;;) ~ 0'~ :r'~ ~'J

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

2 2 x

x2

y(x) = -+cLnx +k
4

.~~ ~,:; I)~~ ,yy"+ v" =1 ~,~.~ cJ~~ ~~ ~,~ :f Jli4

0~~ 01';~ ,c:lf~~ 0~~ UOl> ~ ~ c5 ~.~~ ~~ ~~ ~ ~ J~ .~.? J> ' ~~J ) L",,';~ I)~ ~.I :J>

.~;S J.:> I)~'~r ~l) L5~~~) ~~ 0~b Jot.;;)

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

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

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

cos X cos ' X

1 1
cosecx == -.- ; 1+ cotg/x == -.-2- == COS ec/x

SIll X SIll X

, .~y-::f~ JI~I J)o ,.) j'
y"+ y'tgx + y sec" 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 .~.~~ Jl~' Jy-b,~) 1 1
y"+e2Y==0---7V'(y).v(y)+e2Y==0---7~.v(y)=-e2Y ---7vdv==-e2Ydy ) v2=-_e2Y+c

~ 2 2

---7 V(Y) == .J2c - e2Y
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R ) ~~ R > 0 ~ ),1;;~ 151)~ x =a oJajij )~ f (x) ol! ~ ~.~~ ~ x =a ~)~ I) f (x) ~\.:; :, ~~

(.~~~ lS!.'~ 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 15r~. :Y ~~

.~~~ c..Sr jSyo

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

~=nlCllaI:~ '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~.~ cJ~~ ~.I ~I~ ,~~ ~I~.~ oJ~~ 0-:'.1 lS'y: LS~Lc ~~. 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 ~.~olf0'~~y'(0)=1;y(O)=1 ~yH+xy=O LS'~~'';LS.rU)~~~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\~ oJ~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~ ~04- ·~.A P ~~ 'J ~.j ~I~..) cJ~~ :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 ~~Lt..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' ~~~ l51~ 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
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.~~ ~~~ lim (X-XO)2 .Q(x), lim (x-xo)p(x) ~.9~ jl~. J.91~
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X---70 2x
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liffi
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1<: ....: •.. d-J I~ cJ~~ _I;.· - • I,cl .. c( o~~1 . L~ t. ., ~L . x J ., ..
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x~o
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. x~o
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A I, p() I' -sin2x l' -sin2x H A I' -2cos2x 2= Hfl X. x = Hfl X, = Hfl ~ = Hfl =--
x-s-O x-e O 3x2

x -e O 3x x -e-O 3 3
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~ ~~~ ~~~ u~ ~l~ ~ ill ~)~ jl Sl~~ ~ ~ ~~ qm (x) ~.4. ~~ ~) ill}l :r~ -.:.Jb
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:..>~lyJ <sl~ ~ ~L,u ~l>- ('

CPm (X)·Pn (x)dx={~
2m+l

Pm (1)=1

Pm(-l)=(-l)m
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)~ ~ o~~ Sl& ~~. -1< x < 1 ~lS )~) J.:S J~ (-1,1) Oj~)~ ~)~~ ~1~)~ f(x) c:l:i}l :~:r~
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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

:~~ LS~~. , ~l> jl )~l) e:U~Lu, yl~~}~~ '.S.;)~ ill)~ oS:.x.1 ~ ~~ L

~~ .rJbu~ ~l~ ~ ~1 ~} 0 1,:; ~ u~ tS~~~ ~~j 0 1,:; ~ u~ LSl)l~ ~. ~ ~l ~1~ 0..:.4. ,~ lSl)~ '-.9,,9 e:U~Lt..o

.~'~~~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

:~is" LS~~ ~~~ ~l> jl )'~ )~l) e:U~Lu, yl~ ~, ~.9j LS~~ ill oS:.x.1 ~ ~~ ~

x ~~j <5~~)~ 4 20 ~)~ LSl~ ~ .s; = P20 (X)
X ~} <5~~)~ J..oL, ~l:..oL; LSr ~

p (X)=_I_~((X2 _l)m)
m 2m.m! dx"

:~.)~1~ ~~~ I) ~4.J~ ~))~ Pm (X) ~~

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 2~1! 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 --
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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" ~~ :35 c, =1~c4 =~
8 35

x3 ~~ :~C3 =0~C3 =0
2

. -30 3 4
x 2
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o . 1 3 1
x ~r:' :cO--C2+-C4 =O=>co=-
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.~~ ,) t (x+l)po{x)dx ;I~ ~4 ).llIJ.llS'~ x..=:~ Pn{x) ../11Y' Jl1.o

:~,~ ~t,.> III Po(x)=l p-:i'~~ ~ Jl.iA)~ o~a~~ d.:::t'; 4

1
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~(j,~'~.)(..$"~~ ~ P2k+l (X)lSt~ ~ 00-!' ~~,; 4
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2
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:~1~ ~',>'~ ,~,~) ~~ ~ m=7 4S~1~~';4·~

.~Im*n 0Rr ~~~~4
----------~)A=0

:~~~~~ y-!.j U J~ ~ ~ ~'A~ cU~~

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

y= L anoxn
+

f r-) ~ ,) y'~~' ~l5"~' ~ (~yA;..o) ~ c:lhi; ~ lAS Xo =0 ~ J~ yl~ 0~),1 ~~~ sl~
n=O

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

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

:~..Jc..s00~.

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

)~.~,~ t4-;1 o~ ~1)1 ~~ yl~ ~ 1)~ cU~L...o yl~ 01~~ ~4~~ ~~ ~ u ../1 tAS ~1 4-~' ~ .J~ ~

:~)~ '~4'~ ~~ u ~,I~j ,~4 P ~)~ ~ cU~~ ~~ y'~ o~ ~,; ~1~~ J,s yl~ ~ ~b-

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

)l5"~ u ~;1}4 r-W L5'~ ()~1 ~~~ ~~ y'~ ,~~ 1~. ($~~ ~yb ~ ,) p ~)!J'A ~ cU~~ r,.) y'~ ~4. 1~

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

o.()'~ ~,)~~ Yu (x) ",:",'~ ~J.!\!!"~ ~,~ J.."g d.J~lt..o..)J :~

(;1~'./) ~,~ ~l..; ~.' ~~ ~~~ ~ X tAS ~" o~~ ~ cJ~Lt..o y'~ .n ~r j' J,1 eY~ ~l; :Ju(x)

·~4~

Ali Badiei
Polygonal Line

www.mohandesyar.com


www.Redownload.ir

~,~u~~ J--:..o~~~ x d5 ~" O~~ ~ eU~~ y'~ '0A~ ~~ ~ u ~r j' r,~ EY~ ~li : Y, (x)

·~4~ -00 0i)~,(0'.?~)

:~ulS:a

~cLJ~~~~U=AX ~~~ x2Y"' + XY' + {A2X2
_ U

2) y = O ~'A.~ Qj~Lt..o)~~'~0~~)';<..5"" :\ ~

:~~ -ub',.>)"!.j r} ~ ~~ y'~ ~~)~ d5~J~ ~)~~,

yl~ S=~k2 _n2 d:'~ ~ ,x2y'" +(2k+l)xy' + (nr'x" +n2)y=O ~'A~ eL1~Lt..o.J~ ~1~ 0L.i-;~:/~~ :Y ~

:~'~j ft~ ~ ~~

J1(x)= /2sinx;J I(X)= {2 cos x
2 V~ -2 V~

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

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

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

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

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

2u
4)J U- 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 =~O+16=4

2r =2=>r =1

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

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

m 2 =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~.~2 J) (x).dx;
U dv

{ x
2

=u ~{dU =J2~ () o)~ f ~ . 2J ( )
X

2J1 (x).dx =dv v= x J1xdx )v=x z X
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12 =[X
3
.J1 (X ) - 2x

2.J2 ( X )JI: => 12 =J1 (1) - 2J 2 (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 (J a (X)) =Ja-I (X) _ a Ja (x)
dx X

XU ~I)~yb

~~~

www.mohandesyar.com


www.Redownload.ir

.~.~~ F(s)~~ ~~)' J:.~ I) f(t) ~l:; ~ f(t) ~~~ J.~ '.> F(s) ~lJ

:(~I o~ • ~ _I", ~~ S-.J n ~t:;- ~~ ~ a) '1 ss: ~ I'·' )L'i I.~
t....r'.r~ .. .9. ..).>. ~~JJt.?.r!~ '.' iJ'1..
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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

~~z+az

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

sc-O

a°..Jsz+a 2

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
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:~),T~4.

) uol> dl$:j LS),l~~. ~ 4-~.1 )~ ,~~~ o~~1 )~, ~ L} UOI,> , Lo~ ~Iii ) ,~~.'1 J.:.~~ )~ A5'0-!.1 ~ ~,:; ~

.(t"!)~X.~ Lo~ C!L:;

:~~~ ~.~ .n.j w.J~ ~ ~ ~l> .J~ Lo~ 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

2x 4 =t;8x3dx =dt

1

4

:,~') J1P1 ~bt.o ~Iy~ :YJli.o

:uO}~:~

s~~ LSI~ ~,~ ,~~, u),..-o, o~~~ ,.rS~ ~\j)~ ~ lSrS ~'':; ~~ \f~''} ~~)~ <'
c:l-.wbt..o ~ .. ~ c ~~ .. ~ ~ « ~. .. :. L1 .«~ l:i '1" ~.l> ~L. ~'~.~ ~.?" LS ~ e..-r-~.-- '-')~ .' ~ ..r'? ~') . ))ry C! ~~ .: U c > .~

.c~cs" u ~~ J'~~ ~ I.f~ ~~.'}

~~ jIo~~l '~~l5"'" 0Y. r ~..,.J1.9)~ 4S ~L.....a.....,o~ ~ ,o)""'!.; l.S\.D,JI~1 ~Gt.o <.Sly' ~1¥, jI L5..>~)~ (r

.J.:S fl.~.0~1 ~~L, ~ I)~ J=> ~Iii~ '1.f~.'1 J.!.~
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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

:.. -« o~L, 'Ub ~ Q.,,)0 ..... '1 o~~1 L 1 oo~ ~ ~L I~I : 1-
~ .r-' ..y:tJ l.f~) .J • ) ~T ~ ••• • v--

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

F() 2 1 rJ~}~~';~ f() Ze' -3t
S =-+- ) t = e +e

s-l s+3

3) F (s) = 2s
2

5
+1

S2

2 r(~) 1 r(%)
)F(S)=-(l) ----r-+-(5)·~

r- 2 r- 22 s 2 S

1 3 1 32 -- 1 - 2 - - 4 -
~f(t)=--t 2 +--t2 ~f(t)=-t 2 +--t2

r(~) r(%) J1t 3F
..----- ---- :lS),T.)4

r(~) =J1t

r(%) =r(%+l) =%r(%)~ rG)=%r(~+l)=%.~r(~) ~ r(%) =~r(~)=3;

00 I 5! I! I 240 1 483r (2x 5 +3x).e-3X dx = L {(2x5 +3x)} = 2'6+ 3 '2 =-6+-=-
Jo s=3 S S 8=3 3 3 729
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12 ) fooo

(COS X + sin 2x ).e-3xdx

.~l s=3 lSI) ~ f{x) =(cosx+sin2x) C!l:; ~~.\' ~~ ~~ 0~ 'J~ Jl~l ~l ~.~,~ J~ ~~ :~

fOO {cos x +sin2x).e-3xdx = L{cosx +sin2x} I = {~+_2_} I = ~+2 = 59
Jo s=3 s +1 S2 +4 10 13 130

s=3

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

:~l~ ~lo.> x = e- t . .. • •• L : 1-
\v-;;-- T ~~ . v-r

~

{

x = e -t => dx=-e -t dt

::~+ =:::;
:~ ~l . I.~ • Jle'~:l c:\.J -<~ '.. '" L ..~ JI.e·~:II:0J> ~ . ~.) .r-' . .;y ~~ . L9r r--

=Jic

s=1

~ I" .... lirnf{t)=lims.F{s)~. ) ~~. t~oo s~o

~,l.)~~: lirnf{t)=lims.F{s)
t~O S~CXl

[
e-4s + e-s 1] e-4s + e-s s

lim f ( t ) = lim s.F (s) = IiIn s. 2 + - ~ lim s 2 + - = 0 + 1 = 1
t~oo s~o s-+o S + S + 1 s s~o s + S + 1 s
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1· f () u F() l' [ 2s
2

+ 3 ] u [ 2s
3

+ 3s ] 2nn t = un s. S = rm S = nn =
t~O 8~00 8-700 S3 +S2 +s+7 8~00 S3 +S2 +s+7

lim f (t) = 1ims.F(s)= lim s.[ 2s +
1+~]= 2

t~oo 8-70 8-70 e' S

1 iP
F(s) =-- e-stJ (t)dt

1- e- Ps 0

.~.),I ~~"-! I) ~t; 0-!.l c..r~.'1 ~.~ 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

:~),T.)4.

:~b ~I . I~ ~ .'(' o~~I' c:\.J' .'. '1 ~L .. ~~ JI.~·~:I ~~ ,t"1
I~;-- ,:> ~ .r:- . r- ~~).J ... ""7 ~. ~ ~

e-st ~) sin t

-st"~)
-s e "li"':cos t

S2e- st (~-Sin t

f . - -. - - e-st (cos t + s.sin t)
I = SInt.e stdt = -cos t.e st - SInt.se st - s21 => 1= 2

l+s
r'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-' _._._._._._._.-.-

I 121t (2 ) _e-1tS (e-1tS + 1)! _ f21t. -st _ - e-st (cos t + s.sin t) _ - e- 1t:S + e-1tS

I 11 - SInt.e dt - 2 - 2 1+ s 2
. 1t l+s 1t l-+s
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:&~ ~~~ ~~~ ~~~ (r-r
:~.)I~ ~4 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)
s~oo

f ' (0) = lim s2F (s) - sf (0)
s~oo

f"'(O) = lims3F(s)-s2f(O)-sf'(O)
s~oo

2s 3 +S2 +3
:f'(O) ~b..::.......1 y,J.b .F(s) = 4 3 7 ~ d>~:\ J~

s +s +

:~

f (0) =lims.F(s) = lim 2s
4

+ S3 +3s = 2
s~oo s~oo S4 + S3 +7

2s3 + S2 + 3 . 2s5 + S4 + 3s2 - 2s5
- 2s4-14s

f ' (O) 1· 2F() f (0) I' 2= 1mS S - S = 1m s. 4 2s =hm 4 3
s~oo s~oo S + S3 + 7 s~oo s + s + 7

:~

( r:)' - sinJt
f (0) =1; COS'll t = · 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 yl~ ..r~.'J .Y..-Y y(O)=l;y'(O)=-l .~~ p).) I) y!.j ~51 ~Iy-::, ~ olJ""""> ~I~.) <\.bL.....o :Y' Jli.o

~~I ~I~ ~I~.~
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:~".&~~~"~d.l~~Jyb,~) L{y{t)}=Y{s) d}~:J=--

1 - 1 1
" 3 ' 2 rA-"tf , <-"tf ;tf 1

Y + Y -y=t~(s Y(s)-s~eu)-y(,8))+3(sY(s)-y~t)))-y(s)=-~
" , S2

(
2 ) 1 s

3
+ 2s2+ 1

s + 3s -1 Y (s) = 2 + s -1 + 3~ Y (s) = (
s S

2
S
2+ 3s - 1)

000
:f:f :f

s"_y'+y = t ~ (S2y(S)_~y'(O)-Y:(~))-(SY(S)-,Y{~))+ Yrs) =~ -7 (S2 -s+ I)Y(s) = J.-~ Yes) = 1
,., S2 S2 S2(S2_ S +1)

:~li ~ ~~J'P' ~~~ ~Jv1~ (f-r

:~1~0~0'~~'~4L{f{t)}=F{s) olf ylb

1) f~ (r 3
- 4cosr)dr

2) f~ (X~ -2sinhX}X
:~b~' . """q~ "I o~~1 L: 1-I~"-- ,.:> L9r"") " o-:

:c.5),T.,)~

(3) (1 ) I (1) In [ t(! J] 1[Ji 2J .In(s2-1)-4S%r - = r - + 1 =-;F - = - ~ L fo x 2 - 2 sin hx dx =- -3 - -2- = 5.

2 2 .... 2 2 s - s -1 -()
2s2 2s 2 s2-1
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1
1)F(s)=-3-

4s +s

:~.)l~ ~~ f~ .J~ ~~ LS~.W ) o~~l 4:~

( ) 1 -1 { 1 } rt 1 . titIttF 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

:~)~T ..::......)~ I) J5' ,.r~ ,.r'Y.;'1 .ili.......o ).) .)~¥' ~ ;1 jI o.)l.Ji::.....,1 4~~ o.))~T ..::.........::>~ 1) L-1{_1_} ~ L l~ll,s 2s+3 ... .

:~.)l~ ,~4 L{f(t)} = F(s) ./1

:~~ ~ ~L..u.o

.~~, . 1·· )L ~ I.~.:' Jli-o... ... ~ y!.) ~ ~ ~ ... tj1. .

1)f (t) = sin 2t.cos h3t

:~

e" +e-3t 1
f (t) = sin 2t· cosh3t = sin 2t· 2 = '2[e" .sin 2t + e" .sin 2tJ

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

www.mohandesyar.com


www.Redownload.ir

2)f (t) = f~ e-2t.cos3t dt

L{cos3t}=-2-S-~L{e-2t.coS3t}=-2-S-IS--->(S+2) = S+; ~L{f(t)}=L{re-2t.COS3 t 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 ~~~~.'j~~~I,-=",~:YJli4

S +s+3 -

:~.~~ rS ~~ )~ J.olS C!r ~~.1 ~ I~ ,~~~~ J~I J.oI~ ~ ~.~ ~1.9 rS ~~ oS ~01 jl :~

2(S+!J+4 2(S+!J
F( S) = 2s + 5 = 2 = 2 + 4

S
2

+ S+ 3 ( 1 J2 11 ( 1J2 11 ( 1J2 11S+- +- S+- +- S+- +-
2 4 2 4 2 4

-~ fI1 801 -~ fIl=> f ( t ) = 2e 2 COS - t +--e 2 sin - t4 11 4

II 1: L{ uc ( t ) .f ( t - c )} =e-cs .F(s ) II

2 : L { u c ( t ) .f ( t )} = e-csL{f ( t + c )}

:"'~ ~ ~L..&.a.o

.~~ I • 1" )L )I I.~ :, Jlio... ... ) fl.) ~ ~ ~ ... ~. •

1)f (t) = u3 (t).( 4t + 1)

:~1~ ~1,.> 1~ .~.)'~)~ , J~) u)~ ~ 1) ~~) ~1~~ co,~~4~ ~ ~~ 4:~

'J~}

(t-3)--7T

:~I~ ~1,.> III.~ J>' o)w J~) ~ ~~1 ~ 1)~~~1 ~.l J,,9~~.~ ~ol) ~.

f (t) = u3 (t ).( 4t + 1)~ F(s) = e- 3S.L{4( t + 3)+1}~ F(s) = e-3s .L{4t + 13} ~ F(s) = e-3 s .C'~ + 1:J

2) f(t)=u 2(t).(t
2+3t-l)
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:~b ~I,> J~ ~, J~}~ ~~ ~:J.>

f ( t ) = U 2(t ) .(e+ 3t - 1) , ~:~_~ )f ( t ) = u2( t ) .{(t - 2)
2

+ 7 ( t - 2) + 9}

F( ) - -2s L{T2 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

:~I~ ~I~ Ill.~ J.>' o)W J~) ~ ~~I ~ I)~ ,t3S ~1 0-!.1 J~~ ~.~ J-=> ol)~.

f( t) = u2(t).( t2+3t-l) ~F(s)= e-2s.L((t+2)2 +3( t+2)-I) = e-
2S.L(t

2
+ 7t+9)

F( ) = -2s (2! 2-~) F()= -2s (9S
2+7S+2J

=> S e. 3+2+ :::> s e. 3
s s S s

3) f (t) = e3t
.u~ (t).{2 sin t + cos 2t}

2

:~I~ ~I~ III .~I J~I ~~~ ~ J.91~ ~~~I 'J~ ~ :J.>

L{u~ (t).{2sin t + cos 2t}} = e -2

1ts .L{2sin(t +~) + cos 2(t + ~)}

-1ts ·-1ts (2S s)
=e 2 .L{2cost-cos2t}=e 2 . -2---2-

s +1 s +4

{ }
J\A:;,jl J~l ~ { } [-1ts S3 + 7s JL f(t) .. )L e3t.u1t (t).{2sint+cos2t} = e 2 . 4 2

2 S +5s +4 (3)
S~ 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_l{e-3S}~~f})~J\A:;,jlf~~~ ()1· 2( 3)
-- --SIn => -- ) =U t .-SIn t-
s2+4 2 s2+4 3 2

{
I -3S} Jl~l )L)1 ~~ 1 1~L-' _.~ U"" '" "". ) rt

-u3(t).sin2(t-3)dt~L-l{F(s)}=- 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

: l~ o~ a ~ C-J d..> .. L
~.) • • j.J .

o
2

f(t)= -1

1

t<l

1<t<3

3<t<4

t>4

.J-:S 1J-J . t; )L~ I.~ :'" J~.. .. .•. ~.)~ ~ .: ~..

f(t)={~
t<O

O<t<2

t>2

-----11"'-........-----1..... t

.J-:S .~ 1 ~. \(" :., ~ o~ o~,~ .L;:J ~t; , ~)L~ \·...L..:i:f Jli.o.. u- ----- ) I .. ) ~) u ~-. U .: tJ-!. .
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f(t)

3

-1 .

:J>

:~,;

.~~ ~Loll) ku c ( t)~,~1~ ~1~k o)~1 ~ ~J?. t=c )~.!1

.~~ ~W,II) m( t-c)u c (t)~ ,~~ ~1}1 ~1~ ill o)~l ~ ~ t=c )~.!l

f (t) =l.uO (t) + 2(t - 0).uo (t) - 3(t -1) ul (t) +1( t - 5).us (t) + 2us (t)

:~)~ ,~~ L{f(t)}=F(s) o~ ytb

II L{ t.f (t)} = -F'(s) II

II L-1{F'(s)}=-t.f(t) II

1)f ( t) =t2 sin3t

:~
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L{sin3t}=~=>L{e41.sin3t}=+1 = 3 2
s + 9 s + 9 S-7(s-4) (s - 4) + 9

2 [ 3 j" 18( s 2- 8s+ 13)
=>L{t2.e4t.sin3t}=(-1) . 2 - 3

( S - 4) + 9 ( S 2 - 8s+ 25)

3) f (t) = t2e'. f~ e21.sin 5t dt

L{sin5t}=-2-
5
- => L{e2t.sin5t} =-2-

5-1
. = 52

s +25 s +25 S-7(s-2) (s-2) +25

=>L{ re21.sin5tdt}=.!..F(s)=.!.. 52 =>L{ r e21.sin5tdt}=.!..-2-5- -
ass (s - 2) + 25 ass - 4s+ 29

{
-t ft 2t· } 1 5 I 1 5 1 5=>L e Jl e .sin St dt =-. =-. =-.----

a S S2 -4s+29 S-7(s+l) s+l (s+1)2 -4(s+1)+29 s+l S2 -2s+26

{
t } ( 1 5 )" ( 5 )" 10 ( 6s 4 - 8s 3 + 75s 2-150 s + 602 )

=>L t2.e-t i e2t.sin5tdt =(_1)2. -. = 3

o s+1 s2-2s+26 S3_ S2+ 24s + 26 (S3_ S 2+ 24 s+ 26)

4)f(t) = te-2t.sin3t

L{sin3t}=~ ---7 L{e-21.sin3t} = +IH(s+2) = 3 2
s +9 s +9 (s+2) +9

[
3 j' +6( s+2)L{t.e-2t.sin3t} = - 2

( S + 2) + 9 ( S 2+ 4s + 13) 2

5) f (t) = (t -n) .sin 3t.e2 l .u1t (t)

}
Jl.Q;.;1 ~~~ ~ f~~ J~} {2(t+ ) }

L{f(t)}=L{u1t(t).(t-n).sin3t.e
2t )L{f(t)}=e-ns.L (t+1t-n).e 1t .sin3{t+1t)

t -7 t+1t

- -1tS L{ (2t+21t) ( .: "J)} _ -1tS 21t L{ 2t . 3}- e . t.e . - sIn _1t - - e .e . te .SIn t

L{ sin3t}=~=>L{ e
21

sin3t}=+1 ( )
s +9 s +9 s~ s-2

(
3 J' (6s - 12)=> L{ te 2t .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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. 1~ ')L)' I.~ ~ •• :: t, . 1-

.~•..> ~... ~.. ..~ ~ .u--

11 = L{x.cos ~x11s=3

L{cos~x}=A => L{XCOS~X}=(-l)l·(A)' = S2_~2 2
S +~ S +~ (S2+~2)

~lJ I . I" -c- - )L~ I. .s:: .~ Jli.o....... ) y!.) c:}J ~~ ~ ... Ij:. . .

1)F (s) =Ln ( s+3
)

S2 +1

. . .e, o~ « "L I ~~L '~l . 1-

.~.~~~.9 y ~.~).) .....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__~} = e-3t -2cost
s+3 s2+1

~ f (t) = e-
3t

- 2eas t
-t

2)F(s) = Arccotg(2s+ 1)

J~}~
---~) L-1{F'(s)} =e-3t -2cos t =-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~ = - t.f (t) => f ( t ) = 2
2 -t

~ t
e 2 .sin­

2

{
xylf+ v' + xy = 0

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

www.mohandesyar.com


www.Redownload.ir

~o 1 0

{(-lY.(S2 .Y(s) - S.¥(O)- y,(0')')1 + {s.Y(s) -,y(~} + {(-1)' Y(S)'} = 0
~ .: ~~

~ -{(S2.Y(s)-1)'}+{s.Y(S)}-{(Y(S))'}=O ~ -2sY(S)-s2y'(S)+sY(s)- y'(s)=0

dY 8
-=---ds
Y 8

2 +1

1 k
~ InY=--ln(s2+1)+lnk ~ Y(s) =~

2 S2 +1

:~~~ ~~ jf lS~ J'P'~ (A-r
:~.)~ ,~4 L{f{t)}= F(s) olf~

:~~~~~

:~.j ~I'; ~~.'1 ~.~~~ ~ly~ :, J~

• 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{SIn x} = -2- ::::::> L -- = --2du = tan U = - - tan 8
S +1 x S l+u s 2

{ sin x } 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
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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{sinh t}=-- => L - sinh t = --du =- -In - = -In -
s2_ 1 t s u2-1 2 u-1 2 s-ls

=> L{e3t.Sinht}=!lnl~11 =!lnI
S- 21

=> L{ rt e3t.sinhtdt}=2-Lnl~1
t 2 s-1 S~(S-3) 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

.~ t. Wu·· . w ~ g (t) f (t) lJ ~ :.. ~~ ..~ ~.) .J:r:='. ~ C! ~ ~.

[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

:~.)~T~ ~~~ I) ~l:; j) ~~'i ~.~. 'J~I J~I~ ~ ~,;~~ ~~ I~. I) .JI~1 ~~'i ~~ I~I :J>"

L{ rt
A3sin(t-A)dA} = L{t3*sint} => F(s) = L{t3}.L{sin t}=~._1_

Jo s4 s2+1

L{e2t
.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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~.)~ I) ~I~.~ ~~Gt..o ~J yl~ ,~~.'1 ~.~. jl o~~1 ~ .~.~ p)~ I) ~.j ~~I ~.1~~ ol~ ~I~.~ eU~~:y J~

·~0l.:-! 01~1~~

{

ym- 4Y' = f (t )

y (0)= y' (0)= y" (0)=0

:~.)~ 4~1 ~I~ J~l jl ~. ~ r::-:.x:f~ ~~.':1 ~.~ o~ o~l~ ~1~.~ ~~lu J.rb ~~ jl :J>
1

s3Y(s)-4sY(s) = F(s) ~ 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) ~y(t) = - (cosh(2t - A)-1).f (A)dA
s -4s 4 0

:J>
.~~cs" ~~.'1 ~.~ J yb~~ jl 1 1

f(t)==te- t +((t.e-I)*f(t)) -------~)F(s) = 2+--2F(s)
(s+l) (s+l)

~ F(s) =_1_== 1 U"~U"~'1 )f(t)== rote-2tdt=--21e-2t lot = -21(e-ZI- l )
s2+ 2s s (s + 2) Jl

2) rt f(A) dA == t Z

Jo~

.~~ I) sz:(cotg-1(S+1) ell; <..Y'~ ...r'Y..;'1 :Jl;..,

:J>

s
F (s) = -2- ~ f ( t ) = COS t

s +1
~ s4J~jl

G(s) == cot g-I (s + 1) ) g (t ) == !.e-I.sin t
t

(
e" .sin t

L 1 F(s).G(s)) = [f *g)(t) = cos t *-­
t

it ( '1) e-
A
.sin Xd'1= cos t-J\, .--- J\,

o A
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s, (t) =o(t-a) ={~

r~Oa(t)dt=l

r~ 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"")\;~ ...k..y <l.bL...o J;b ,.) jI :J.:o-
~ ~ ~ 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 .COS t I =e-2s .cos 2
t=2

-2s 2 3=> Y (s) = e .cos + S -

S2 -3s+ 2
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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 ~ 2Y =2+_1_ = -S+l+S+l ~ 2YJ(S)=+- --7 Yl(t)=sinht
liS+ 1 S - 1 S2- 1 S - 1

Y1+Y2=-S-l
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e1_e-1
y1 (1) = sinh 1=-­

2

dx
-= x+2y

~~l ~l~ x(t) ~t.> dt u)'~~ o~~ J~ :Jlio
dy = 2x-2y
dt

:~)b D = ~ Ja:;l \oJI~ ~ )'1 o~~l L : 1-\-.. dt ..I ..I'" ••../ • u-'

{
DX= X+ 2Y {(D-1)X-2Y=O
Dy=2x-2y ~ 2x-(2+D)y=O

:~~~~ ~l> u)'~~~ ~ -2 J~ ~~~ ~~Lt..o y~ ~ (2+D) )~ J~l ~~Lt...c y~ ~

(2+ D)(D -l)x -4x = 0 ~ (D2 +D -6)x = 0

:~l~ 0\~~~~ as O~}! ~t:; ~.l~ ~~ tY)I~l> ctJ~~

D2 +D-6 = 0 ~ (D- 2)(0+ 3) = 0 ~·O = 2 ,-3

{
2X' + x + Y' = t ~ .

~~l ~l~ x(t) Jot.> I I o~~ .Y~ :Jlto
x -x+y =2

X' + 2x = t - 2

1
x p =--(t-2)

D+2

D
+1+­

2
D

2

+~
- 2

12+D
1 0

2 4

:l~

(
1 DJ lIt 5x = --- (t-2)=-{t-2)--(1)=---

p 24 2 424
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:~.)'~~.

{
X(O)=l {X'=2X+Y .--

~~, ~,~ x(t) ~l.:> " o~~ y~ :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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