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(s> + l)f{y} —s=e ™ cosm,

1 s
j{y}: s2+1(s—e )’
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LY e iSre Klae A Y s L fuas

B » 1 o e
yo= Z {s2+1 Z s2+1

. _ 1
= sint—-% 1{S2+1}‘t:t_ﬂ.uo(t—7r)

= sinf— sint' ug(t—m)
t=t—m

ol

= sint+sint.ug(t—m)
{sint 0<t<n 3

2sint r<t S
A4S y(t):rewfty(z—z)dzgtjiz\ dilae Jls LY ALY
0 el ) s 5
2p) = 2le)rz] [ vu-oaf
= (D2le) + 2ty
- {5} +llep)
- ﬁ%z{y},
2

R
Zp)= G+Ds-1)3
olnly

+
s+1 s—1 (s=12 (s—1)

g_l{—1/8+ 1/8 . 3/4 1/2 }

el e
= ——+—(1+61+20%).
R )
S b Al Jba LYVAY

¥ +4y = sint+ uy (f)sin(t — ), y(0) =y’(0) = 0.

(szf{y} —sy(0) —y’(O)) + 43{)}} = f{ sin t} + f{uﬂ(t) sin(f— ﬂ)},

(7 +H LY} = o+ e Lsingl,
_ 1 sy J 1313 s
f{y}—(s2+4)(s2+1)(1+e )_{s2+1 s2+4}(1+e )

\ ? . TR sl VYl S A —



LY ks Y faai ALY o iSrs Klae AV

4 1/3 1/3 af - 1/3 1/3
= @ 1 _ k% s _
Y {s2+1 s2+4}+ {e (52+1 s2+4)}
1 1. 1 1/3 1/3
= §smt— gsm2t+$ {s2+1 - s2+4}|t:t_”.uo(t—7r)

= é(l — ue(1))(2sint — sin2¢).

S o 1y dles Jla LYYALY

(e8]

Y +y=a) (-1)'st-nm),  y(0)=)'(0)=0.

n=1
Wl cplys 2 e

2Ly} - sy0) =y O+ Ly} =a ) (-1 L6~ n)),

n=1

(o]

(> + 1.2y} = aZ(—l)"e—"’”,

n=1

_ -1 a S n _—nms
SRPATI J

=1

= 4 (—1)".,%—1{6_ S}
; s2+1

— N _ 1\t -1 1
- a;( NEZ {s2+1}

_ 1V e
- aZ]( 1 smt'l:[_mr.umr(t)
n=

Mg (T)

t=t—nmn

= a Z(—l)" Sin(t — n70). e ()

n=1
[ee)

= az Sin 714, (7)

n=1

(o)
= asint Z Uz (1)
n=1

= asin(t[é]).
S eyl Jle JYYLALY

' +2y+(2 -1ty =2¢, y(1) =sinh 1.

\9\ YA Sy VYl S A —



oY o sSas Kloe AN Y kS ¥ foad

s ol 3 1

2o 22l -Llof 22k)

_% (32 g{y} — sy(0) — y’(O)) + 2s${y} +2.2 {y} L { } %1

2y 252200+ 2.2y }+—${ I=2

(1- s2)%${y} +2.20y) = s_il

sl U5 4550 L sl G &

2
h = exp(fl_szds)

I+s
= exp lnl_—s

1+s

1-s

]—s 1+s
f{y} - 1+s( 1—s(s—1)(1—S2) +C)

1-s
- 1+s(2 (s—l)3 )

3 1-s
B 1+s( s—1)2)

3 1—s
B 1+s s2-1
2c 1

= _c+
s+1 s2-1

1 1 —1 -1 1
2% {s+—1 -cZ {1}+$ 21

2ce™" — cd(t) + sinht

<
Il

(®)=sinht s . =010 5 sinh 1 =2ce —0-+sinh 1 e 5 oy(1) = sinh 1 55 solas L

J\:\Alra b o 03ls c"j:)‘gi«'ﬁuwjim u,u»y CJL'?,QJ YEAY

2 3 3s
H —., 2) 3 3 ’
) P ) 2 ) s2+2
5 1 1 S 2
4 5 T3 Cs-4
) 215 ) s2+4  3s? ) -2 s—4

\ ?Y TN ksl VYl S o —



LY EBdS Y L

4s-2
452 +45+9
253 -2 -2s+1
s2(s—1)
1

s

21)y'+2y={ 1<t

22) y+y=1t
0 4<t¢t

23)y—5y={ A1
7 4 1
24) y” =3y +2y={ -

25) y' =5y +4y = {

—_ O = N O

26) y" -2y -3y = {

27) y"+2y’+y:{ |

28) y"' —y =tup(t—1)—t,
29) y' —y =e " +eup(t—3),
0 0<t<1

30) y~+y:{t 1<t

31) y' +2y =4 -3Bup(t-1),

32) y"+2y'+y={ 0

T sb T =

11)

14)

17)

20)

1-1

t 0<t<1

2 3s 9) 2
$2-2 s2+1’ st +2s52°

s—=2 12 s—1 ’
(s+2)(s+D(s—1) (s+2)(s-2)

1 3s+4
(s2+4)(s2+9)° (s+D(s+2)?°
1+s+3s3=3s* 657 =254 =252 —5+1
(s+D(@2s* +s2)° (s—1)(2s5—s3)

1
(sZ2+D)(1—e 7’

8)

18)

s

WS o 1y ek esls il 51 SG pa

2 0<r<3

, ¥0)=0,

1 0<tg2
2<t<4

y(0) =0,

t 0<t<l1
1<t

y©0)=1,
0<t<1
2<t ’

0<t<?2
3<t ’

¥(0) =0,

¥(0)=0,y"(0)=0,

0<t<2
2<t<3
3<t

y0)=1, y(©0)=-1,

0<t<l1
1<t , y0)=1,

y(0)=y(0) =0,
y(0)=-1,

y(0) =1,

¥(0)=0, y(0)=2,

y'(0)=0,

YO =1,

¥y (0)=0,

1<t . T=2, y0)=y(0)=0.

Llfo) = %tanh(%)

\2Y
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J,u/;JjUL.,f‘uzf@u 4.y oY s L fuas

. . 1 Sy s
LS o 1y ek el flews 1 S5 g{’smt” =5 coth(?) s oL (1Y
35) y'=2y=6(t-3), y(0)=0,
36) y+3y=06(t—1), y(0)=0,
37) y' =3y=6(t-2), y(0)=-1,
38) y' =5y +4y=6(t—-1), y(0)=y'(0)=0,
39) y' +3y —4y=6(t-2), y(0)=0, y(0)=0,
40) y" +y =2y =46(t—-1), y(0)=y(0)=1,
41) y' =4y =15(t-2), y(0)=0, y(0) =1,
42) ' +y=6(t-2m)sint, y0)=0, y(©0)=1,
t t
43) y(1)+ 2f y(t—z)coszdz =1, 44) y(1) +f y(z)dz =1t,
0 0
! !
45) f Y(2)sin(t —z)dz = 12, 46) f e y(dz =t,
0 0
! !
47) y(t) = sint+f € y(2)dz, 48) y(t) = - 2f y(t —z)sinh2zdz,
0 0

49) vy’ =3y +2y=cose”’, y(0)=y'(0)=0,

t
50) f(t)=1+2 f {(t—2)—sin(t-2)}f (0.
0
!
51) y(t) = sinht— f cosh(t — z2)y(z)dz,
0
!
52) y(1)=1-21—4* + f {3 +6(t—z)—4(t— z)z}y(z)dz,
0

53) y'+y= ¥(0)=y'(0) =0,

4 +tan?t’

54 244 /: , O: /0: //0:0’
) Y +y @+sing ¥(0) =y (0) = y"(0)

-t

77 / e ’
55) y'+2y +y= yO0)=1, y(0)=0.

1+t
J:ulr.' b ol 03ls C:‘)j w}’\gy
2

56) %arctan(é), 57) 1n(1+6sl—2), 58) éexp(—gt)f(z).

a

GBI g e (LS LAY i
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oY s L fuas I 5 Jo LS L 4T

ol JISEN g0 0 15 T(R) 3Lad bk gLl b a2 N.ALY

Tk):= f X le™*dx, (Y2.¥)
0

..\...:bguW@}ﬂk&?}ﬁ@‘)fﬁgb@dbﬁb‘w‘ (.:“qu;@Jﬁ

—

-F(x) Ll b s g
aszf‘kER—{O,—l,—Z,---,—n,m}jf// i LY.4F
1) I(1) =1, 2) T(k) = %F(lﬁl),
3) VkeZ : T(k+1)=k!, 4) r(%l)z—zﬁ.
L)1) = \ﬁw ol Jbwe rALY
el (i S8 2

00

Dip{t—l/Z} — t—l/Ze—stdt

0o
tl/z_le_Stdt.

S— 55—

:é&ob@‘”zsle_z@j‘{)}f‘
_ o un1/2-1 _d
S I
L\/_fwul/z_le_“du
s Jo
1 1
(5)

—1(=).
V5 2

\90 YA Sy VYl S A —



I 5 o LS b 4T LY s T
~J~£)‘}Th:~w.> “ ‘) neN&tn_l/z w}&;’y d‘:».d RN
oo 2103 Fu(s) = .i”{t”‘l/z}(..:;su,zf; i
Fu(s) = .,Sf{t.t"*“‘ﬂ}
- d “1-1/2
= 5Ll
d
= T n-1(8)
d2
= D5 Faa(s)

Dg/p{tn—l/Zeat} — Bg/p{tn—l/Z}

dn
(—1)”ﬁF o(s)

d}’l
_1” —_
(1) \/77dsns

(S

-1/2

)(‘73)...(

1 —1/2-n
s

IX3x5%x7%x---x(2n-1) —(n+1/2)
2n \/;S n

2n)!
22n p|

22n p|

N/J_TS_(M—I/Z).

sl s 1, 7126 LY Jle 0.4,

2n)!

-

s—a

'\/7_'((5 _ a)—(n+1/2).

o 5 g s el padse ) Jew @ B olgis oo g3de p ST iyl FALY

1 2{0)}=
3) 2|0} =

5) 2|V =<

r:*{d‘

To(1) = Z T

(-DF
(p+k+1)

t)2k+p (Y\/Y’ )

1
Vits?
(VITF—sr
Vits?

2)

4)

—1/s

n+l '

Jn+l (t)

Ju(t) =

\88

il Yo sboolas b anad VALY

_Jn(t) J;1_1([),

1
E(Jn—l(t) - Jn+l(t))s

YA ksl VY il s e —



LY s L fas oY folo for 3 oo Sl o3l ) oY

R e a Ll lalar X el 1 ABL Al 5 s @3de 1 ST G ALY

S e s

. d" 2 n
P,(x) = 2nn!ﬁ{(t -1}, (YAY)
e T e A A TP B By
1) Pot) =1, 2) Pi(n=t,
) P=36P-D, 4 Pa= (573,
5 =S Lren, ) 2{P,(0} = l(1 - l)"
) T dm € T s/

wﬁgy‘}gw J’JJ JxAJ‘ sl VoV e

el i S D13 5 el L

> inttrans[laplace]( expr, t, s);

J.:x”..arl.: t&r:'.{ A.M.«l;u: b QTL)»)’L:Y Jj-\—: mﬁ\y&&@»‘ 6# S48 CJ)LF eXprQT)>4§
Mb&aﬁ@l}u&)uﬂrb S)M‘JE;QJ}AQ)LTC

sgwes 3l 2 4sint—sinhz oyle Y anlows gl e LYY LY
> intttras[laplace](t"2+sin(t)-t*sinh(t), t, s);
125 Al g i a0 e 02l
-1 -1
2573 +(s2+ 1) —(sz— 1)
Oy 31 (€082 1= 1)/t wyle oY asloes 51 Jls LN 0LY

> combine( (cos(t)"2-1)/t, trig );
> intttras(laplace|( %, t, s );

1340 dBlg i dme D .rr;fwo>u:M\

1 cos(2t)—1
2 t

1 4
—Z ln(l + ;)

Mbu B QTUAN:‘Y cr):)jwué Lg) vf‘aé‘y{:l&a;b Iy o osls CJ)L:& ‘J)‘JJ"M»AL':&%‘ c:.pj:v
sl (3 B g 20 e il 53 % cudle pelesgal

\9\/ YA Sy VYl S A —
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s Ut = 1) =St =2) +5 w5 oY aslos sl Jles .10
> intttras(laplace]( t*Heaviside(t-1)-5*Heaviside(t-2)4+5, t, s);

Dy dalg e 4 .m5¢°>wM\

-5 _ 25
e (s+1)+51 e
52 s
Slabls door w5 03503 35l Sl S s5mms Jome Jaoms 53 (glabasls b U pme L0V 1Y
A ajf\

B b S
f)= :
C cjf\
D Q)y O:J‘):«é)}
:CM"|Q:‘:"._.'J;‘:'°J‘:‘>“)'>
> piecewise( a, A, b, B, ..., ¢, C, D );
BICP N TN o
0 xX<m Jf|
f(x) =4 cosx T<x<2m Jf|
sinx )00 Ol b D
:é&:)\jwMjb ‘)J:’)Cf;'bé\)):‘”'"
> f:= x -> piecewise( x<P1i, 0, Pi<= x and x<2*P4i, cos(x), sin(x) );
@ub\)xw‘jfrbbwbgw|dmuﬁ|bk};¢)> f::X—>A Q‘)L&Q‘@.,a)s

(elodsod i A

> intttras[laplace]( f(t), t, s );

e 2 (s— 1)+ se77S

s2+1

w\uﬁdﬁ)\)ﬁ‘rfﬂabw‘\;up}ﬂxcu&ﬁ

> inttrans[invlaplace]( expr, s, t);

(Us‘mfgwlbu B Oijguw)‘\:nyJ;mAb"&&w|L§JE 5590 <ole expr of s oS
“L@aﬁww&)uﬁ.ﬁa(btjg’)w‘;kaé)y&)uﬂ.ﬂﬁ

\ ?/\ TN ksl VYl S o —
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1

> inttrans[invlaplace|( 1/(s"3*(s"4-1)), s, t);
350 Al e 4 r:“gu'" oslazul
2
1 1
373 cos(?) + 3 cosh(?).
Q)L.r—wjiuw)&;.ﬁwl;u@f JL‘LA Ay

65° —25* —25% —s+1
(s—1)(2s5 - s3)

S5 5
> inttrans[invlaplace]( (6*s"5-2%s"4-2%s"2-s+1)/((s-1)*(2*s"5-s"3)), s, t);

D4 M‘?M%’b ("?Sd‘ oslanul
1 2
Etz +cosh(§t)+2€’.

s ) 1n(%)a)gp s Yt gy e NN LY
S—
> inttrans[invlaplace] (invlaplace(In((s-a)/(s-b)), s, t );
350 Al e A V:‘S@ oslazul

e — ebt

t

s ) 1n(%)%g; osSrn Y e gy Jla AV LY
—
> inttrans[invlaplace]( In((s-a)/(s-b)), s, t );

EPVRE P E PPy .(.T'Sdaa.:u:...ﬂ\

at _ bt

s J= sl e ALY
¥ =2y =sint+t, y'(0)=1, y'(0)=0,y0)=2,
oS et oY Wslas cpl 5ol (OGY s

> eq := inttrans[laplace]( diff(y(t),t$3)-2*diff(y(t),t)=sin(t)+t, s, t );

\9« YA Sy VYl S A —
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eq = s’ laplace(y(t),t,5) — DP(1)(0) — D(y)(0) s — y(0) s>
2
-2 slaplace(y(r),1, ) +2y(0) = 2;;: 1

el EQL ool 5 cols )13 eq hd ames 5o |y dllas sl Lol 2 St (pelodesl eq ) 4z
> BQ = subs( { y(0)=2, D(y)(0)=0, (D6@2)(y)(0)=1 }, EQ );

2452
s2+1°

1S o J> laplace(y(t),5,8) cm 1 EQ dalas ¢ uas

>'Y := solve( Eq, laplace(y(t),t,s) );

EQ := s’laplace(y(r), 1, s) — s> — 2 slaplace(y(¢),t, s) =

SO+t +252+1

TS24+ 1D)(s2=2)

oot 4 4 Yol (68 o sSnn oY b (058
> inttrans[invlaplace]( Y, s, t );

3 1, 1 17
—Z—Zt +Zcost+ﬁcosh(\/§t).
s J gl e AT LY
1 0<tr<2 8
Y'(0=2y1)~3y0)=1 0 2<1<3 51 YO =1, y(©0)=-1,
1 g0 () 2 53

oS et oY Wslas cpl Sl (OGY 2

> eq := inttrans[laplace]( diff(y(t),t$2)-2*diff(y(t),t)-3*y(t)
=piecewise( 0<=t and t<2, 1, 2<=t and t<3, 0, 1) );

eq = s? laplace(y(¢),1, s) — D(y)(0) — y(0)s — 2 slaplace(y(¢), 1, s)

1=- —25+ -3s
+2y(0) - 3laplace(y(1), 1, 5) = ——— <

(’:‘"bngQb J‘“’l") m.)‘JJ‘J.; C(]J:é‘\er.:ﬁ).) bA.SL.Mﬂ\:\.Sj‘L::\fJ ¢Qj,\§\ r:#‘éu\:wﬁb eqb‘\er.:ﬁ
> EQ := subs( { y(0)=1, D(y)(0)=-1}, eq );

\Ve AT gyl VYl S oA —



oY s L fuas oY folo for 3 oo Sl o3l ) oY

EQ := 5 laplace(y(1),t, s) + 3 — s — 2 slaplace(y(?), 1, 5)
3s

l—e 25+
—3laplace(y(t),t,s) = L.

(=S J>= laplace(y(t),t,5) e 2 1 EQ alslae ¢ s

> Y := solve( Eq, laplace(y(t),t,s) );

e 1—e354+35—52

s(s2-25-3)

st 4 4 YO (58 o sSinn Y L 10551

Y =-

> inttrans[invlaplace]( Y, s, t );

3 1 1 1 1 »
Zeld — e — — 30—~ P " Heaviside(r — 2) + o > (1 — Heaviside(3 — 1))

4 12 12 4
1 1
-5 (4-3e> ") Heaviside(r — 3) + o (€¥7° — 4)Heaviside(2 - 1).

“[0a] 3l p S Tl b fosbton pb i gly s 03 Cslon mbcipas AP LY
)}L«b}‘ LQM‘OJ%JJ,{A—ZL:)’J fOCUQ)}J

> f =t -> {0( t-T*floor(t/T) );
J.Jabgjc [ ] = 35 CU [CSA I floor 4.<A;:| G.‘pjs

O)}wm[0,2]OJL:AS\'UJLJL:fUJL;AcBJ}MLS‘JA Jle N0V Y

e 0<t<1 3
g(t)_{Z—t 2<t<3 3

(.:5& ool ﬂ) C)bjﬁ.u} )‘ () 0 g.i:y)a.:

> g =t -> piecewise( 0<t and t<1, t, 1<t and t<2, 2-t );
> f:=t-> g( t-2*oor(t/2) );
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f oo

W&UmcﬂjwﬁéﬂbgQ}W‘c’ﬂwjy@w\ﬂédsw&g\ﬁ@tg
Sy SIS sy s .J.:.Jd«})lfd\go.x.ba:.ﬁfdi:g):L;L@Je;)y”+xy=0wﬁhl>b.or]&‘,\..,,L?;
G b B osb 4 Al Ol e (15 03 L GBas 5 $34e a) 1018 05ms Sons
‘-""u:"‘“u;’“-’xé‘f .W‘LG:IJ«N‘J;))&.’:'¢}>‘J:'}) ‘J“”u:"&j*’}‘ Jﬁ‘@wsc\;wu

sk sl b T 5

ao+ai(x—xo)+ar(x—x0)> + -+ an(x—x0) +-+-,
w‘m‘ybdﬂ&séw .&ﬁ&a%ﬁbdﬂgﬁ‘ﬂj&t:éuﬁ‘--',an,"',al,aodf
lim {ao +ay(x—x0) +ax(x — x0)* +---+an(x—x0)"}.
n—oo
s e ol 53 Zai(x—xo)%ugwm%y«_\,\)w};dﬂ
=0

g oslid xp Sl x gl a0l 4o S1aS el x = xp 3 1Ko O‘f&ﬂvﬁ;dﬁé‘)ﬂs
Al > g ge Japbdl?}é.b

i b R € [0, +00] scke .ol Ol (G SO Zan(x—m)”uﬂ‘ﬂ' avas LYf

n=0
. aﬂ . _n
R = lim , L R=1lim 1= v|su41l, ). ¥)
n—oo aiH—l n—-o0o
oo sl ol Ll el ans et T AN sy WY ke G el — )

ok 5> m_nadjafikhah@iust.acir sl 4 sdwos b 1 @olgdn b 5 sl 6 5a ol cxes
S ag Lol e AT W s J s Yhesl 5 cd ag s 3 ol ol LanliS
http://webpages.iust.ac.ir/m_ nadjafikhah/Courses/ODE/Fad.pdf

vy



38 (G 45 ims ol 0 el llao ol Kon x = X1 $L] 0 (5w ol ST |31 — X0 < RST (&l

REw| /jfwa Z|an(x1 - X0l <R

n=0

.W//J.(/j x:xotg/j/yc;ﬂalfi/ydxl —x0|>R/f// (—

wals 1y ol 1,%0n 0T 31 6 320 ap(X = X0)" S0 6 b X 0 asgazes i pas WTLNLF
:(,.3)\;\‘—\—\‘4:.‘&54{[:9.m;wguJDC:uL)MU&dﬁdbﬁu

(—R,R) C DC C [-R,R]. (Y.%)

s R=00LR=0cCul (Sos oS 55 4> g5

S e Ly T XN (g g Sen sl Sl LAY
el YNSfwargl: |-

. . 1/n
R = Ilim = lim |———
n—oo |y 41 n—oo|1/(n+1)
1
I L
n—oo n

:V:’SJ:M«S@\J.?\)X:—IJX=]Joui.xfl.g‘(—1,1)§DCQ[—1,1]O£|ﬂLL_;
x=1 =

@ljiua

Zl 1515
n
n=1
> (—1
x=-1 ZQ In2
n=1 n
.DC =[-1,1) :pl by

A2S i [y T X 0] G5 (e g Sed als JLs L0
el YANFaars b

. 1/n!
R = lim = lim |———
n—o|apyy | noe|1/(n+1)!
1!
= i Y i D) = o
n—oo n! n—oo

el | Kar p3lis adS” g1l @ (g ;w5 DC = (—00,4+00) = R -l pls
S e [y 2 E (= 1) 0l 6 o Ko wsls Js FNF

\Vf TR sl VYl S A —



g por oS 0 fowil o> Ylno [ . F [ Ol5 5w ). F

:("*Ub YNfwargl: -

R = lim 1+ vl]a,
n—oo
= gimie o[CY2
RS T

(oS o an 682 1, x=3,x = —1 bl (=1,3) € DC S [-1,3] (ol oy

x=-1= (1) 21 150

n=0
Z( D" 13

(1)

x=3=
n=0

.DC =(-1,3) -~
e 2l o2 . xeDC sl 4 f(x) = Z;';()a,l(x—x())”mfu.éj,é b VALY

1
a, = —,f(”)(xo)
n!

X0 05 oS S el pdy ie S Colgwn=x0 3y = f() S (B4 s ALY
TP

Z S (0)(x—x0)
nO
("ALJOJJJ&A\JLSJ“‘XO:O;|("..“"b@'xo)}f))‘l::éj”‘")
2y = F0) @6 e S 3L ol y = ) @b 35 b xp ) (Solaor S 3 (5 ol S
W\L;L.BJX X0 i
w‘&xuﬂ;ﬂ )"Q‘}‘Lsﬂ&-’tjw""f Y- ()4\;@

ol o S W aslsl 3 3 0y S sl e e ALY

o X! 203
= i _— _— —_ —
e—Z(:)n!—l+x+2+6+ +n‘+ DC =R,
_ N (=" 2n+l _ oo _
sin x 2(2’1—_1)‘ —g+§—...’ DC_R’
n=0
X, 2 _
cosx—;)(zn)!x _1—?+ﬁ—a+---, DC =R, %)
& (_1)n+1 )C2 )C3 X4
In(l+x)=>" U S DC = (-1,1],
n=1 n 2 6 4
1 (o]
=Zx”=1+x+x2+x3+~~, DC = (~1,1).
-X
n=0

\WO YA Sy VYl S A —



e 3l el ey GRte b Cle w0 8 o e psb o)l e VLY

| exp(=1/x) x>0jf\

f(x)‘{ 0 x<0 S
)Dfﬂ.{vjlp-Jé .W‘JMXZO)QQTQLE.’L&»rwja}ﬁﬁigdm)lgq%X=04-]a.33)3
.MMXZO)AfW<MPx=OJ|)>
ol o .w/R&/,fwéLwi Lols s O 20 pan(x = X0)" S 155 andd NV

‘_Jjjﬁﬂ
R S P < A N T
dx n de n ’
n=0 n=0 n=1
4B n S b n S An n b
2) j{: ;)an(x—xo) dx =HZ:;)anL (x—x0)'dx =nz:(:)—n+1(x—xo) r

ol pjY o pdMe @ .w/Rdﬂdlfﬁ.@éL&.ﬁdjLﬁﬂ szfj}ybdﬂ}:ﬁ&/,fméu
.la,b] € DC <5~

oS ol ol Zan(x—xo)” - an(x—xo)” Syl sl S5 piY Lyt ad AYNLE
n=0 n=0
-dp :bl145/ n/‘”d’)’

LS el sledy by =y sl Jle YL

4 5y :Znanx"_l g ol 93 e dslaa qﬁgfyzzanx"ﬁ;{u;:; i
n=0 n=0
Znanxn_l —Zanx” = 0,
n=1 n=0
(a1 —ag) + Qay —a)x+Baz —a))x* +--- = 0.

Sl e ol IS Ll b

ai—ay=0, = aj=ay,
1 1
2ay-a1=0, = ay=za1=5a,
1 1 1
3a3—a, =0, = a3—§612=ga1=8ao,
1 1 1 1 1
na,—a,.1=0, = a,=-a,.1=— e =ag = —ap,
n nn-1 2 n!
:("»Ubt_)'“‘?"‘)éj

_oo ~ ooa_on_ oox__ N
y—Zanx"—Zn!x —aozn! = qpe”,
.‘.;ML;.:‘»de«qe:::.}y’=yﬁjgg§:§&34bbuc}>)'\«§dlﬁlfg\ﬁw\ .ap =y(0)

\V;’ YR sl VY b s e —



g por oS 0 fowil o> Ylno [ . F [ Ol5 5w ). F

S o g sledss 4y 4y =0dsles Jle AFLE
Q)ﬂu:a\‘))gw“\jwu‘)}y:z“;o:oanx”mfupﬁ :J,

V=) a7 = Y = Dagy ™,
n=1 n=1
L S IBLI)
Zn(n—l)anx"_2+2anx" = 0,
n=2 n=0
(ar +ap) + (6a3 +a)x+ (12a4 + ar) x> + -
vtk (n(n—Day —ap)xX" 2+ = 0.

L i ol b an b

-1
2ap+ap=0, = azzjao,
-1
6az+a; =0, = 032?611:
1

nn-Da,+a,_;1 =0, =

5

(ap+arx* +agx* +-- )+ (@ x+azx> +asx’ +--+)

<
|

bagt e ba(em g 4 ),

1
ao(1 _§x2 24

Dl cwdbe dsbre cpl Oy oo
y =apcost+ajsint.

LS ol G Ly +xy +y =04l Jle N0V

(o8] (e8] (o8]

(Z n(n— 1)a,,x"_2) + x(Znanx"_l) + (Z anx") =0.

n=2 n=1 n=0

\VY YA Sy VYl S A —



o SaS" 40 fol s & Yolo [ ¥ foas

AL e x Slgls aer Cupd L e

1
2ap+ag=0, = 61225007
1
6as+ai+a; =0, = a3=- 3a1,
1
12a4 +2ar +a; =0, = az=- 3611,
1
n+2)(n+Dayp+(n+Da, =0, =  auq +2an
("J)b‘Of‘JfL“’
y = ap+ax’ +ayxt+--+arx+azx’ +asxd + -
1 1 -1 -1 -1
= 1-—-— 2+_ 4_..+_ _..._22”+...
ao( F¥ gX (2)(4) (2n)x
1 1 1 1 1
+ 1-—— 2+_ 4_...+ — Y ==)---(— 2k+...
“O( T (=3)5)( 2k+1x
1 -1 1
_ oty Va2 2L %,
ao( 3% T 5% (3)(5) (Zk )X
- (-DF 2% S (=1 2k+1
= — %y
a0;2x4 Xk “1;)3x5x.-.x(2k+1)x

S e (LD 36 s b (1=x2)y” —6xy’ —dy = 0doles Jlw NP

(1- 2)Zn(n—1)an i
Z(n+2)(n+1)a,,+2x —Zn(n—l)anﬂ 6Znan)/’ 4Zan

1Sb She x sl aer ol b

[ee]

a,x" = 0,
0

|
e

2a0—4ag =0, = ap =2ay,

5
6a3—6a;—4a, =0, = az= 3
3

12a4 —2ar —4a, =0, = a4= 2a2,
7

20as5 —2a3—18a3 =0, = as5= 5a3,

n+4
n+2)(n+ Dayyr —n(n-1)a, —6na, —4a, =0, = a4 = ?an,
n

\VA

TN ksl VYl S o —



g por oS 0 fowil o> Ylno [ . F [ Ol5 5w ). F

o 2k+2
Q) = K ar(k-1)
o 2k+2 2k 6 4
T T2k 22 a2®
= (k+ Dao,
4 _ 2k+3a
Ual = S
_ 2k+3 2k+1 Z§a
T 2k+12k-1" 537!
_ 2k+3
= 3 aj.
g 02
y = Zanx”
n=1
= ZHka2k+Zazk+1x2k+l
k=0 k=0
- o 2k +3
= ap Z(IH- Dx** +a; Z Txy‘”
k=0 k=0
= aoZk(xz)k+aOZx + = xalzk(x )k+a1xz 2k
= ao[ZH]IG x2+ao 5+ 3 xal[ZHk] +a1x1—x2
2x ap 2 2x X
= ay—+ + = xap

_+ —_—
-2 1-x 32T e
= ! 4 2+ (Bag+a)x+
= 1—x2 3a1x apgt+ap)x+ap.
S sl Jle AVOLE
VY = (x+ 1)y +x%y=x, ¥(0)=y'(0) = 1.
Yo =y1 = lales 234 by, = fO(0) S col loe Olyzm y = T2 by xS 553 2 J
o5
1 =y"(0) = (0+ 1)y(0) = (0)°(0) + (0) = 1.
P ol e S e X 4 ol oS 0315 sl b b1 S

Y —(x+ 1)y"+(x2— Dy +2xy=1.

YvA4 YA Sy VYl S A —



A D
3 =Y"(0) = (0)+ 1)y, = ((0)* = D)y —2(0)yo + 1 = 3.
alie sk o
¥4 =YPO0) = {(x+ 1)y + 2= x)y" —4xy’ = 2p}e=0 = 3
.

:(,._Ub t}w 23 o

2 )C3 )C4

X
=1 T T A
y(x) +x+2+3+8+

S o 1y dles Jle ALY

(1= +xy -y=0, y0)=y(0)=1.

Q))JQ:J)) W‘ULMU‘?y:Z:ioanxnwfupﬂ :J.>

(1—xz)(2a2+6a3x+12a4x2+---)+x(a1+2a2x+3a3x2+---)
—(ag+arx+ayx>+---) = 0,
(2as — ag) + 6a3x + (12a4 — a2)x* + (20as — 4az)x> + -+

o+ ((n+2)(n+ Days —n(n— Da, +na, —a)x" ++-- = 0.
ol
1
2ap—-ay, = ay= 540,
6az =0, = a3=0,
1 1
12a4—a, =0, ag = R = @@=z
2 _2n+1
(n+2)(n+ Dayer —(n— l)zan =0, = app= lan.
n?+3n+2

UMJH\;,@:,&%\,@M&E\%
ao

(k= 1)(2k)(2k=2)---(4)(2)
ao

2k — 1)2kk!

@ =

el ar =1 y(0) =185 .ag=1 5y 3(0) =1 525 Gillas Ll

ks 2k

X
ey
=1+, (2k—1)2%k!

k=1

YA TN ksl VYl S o —



g por oS 0 fowil o> Ylno [ . F [ Ol5 5w ). F

S oy s dles Jla NALLF

" +y =y, yD=1, YD=0, Y'D=1

S s Kol 23 L g (177 = (4= 3)/0) ol R {0 lolas 1) iols 0 2
Al 5l sz ¥ = D20 an (= 1) oS 25 et Ol Jos 0l x = 14kl 51
Q)yd|)>40<x<2j&;~w‘

x(6a3 +24a4(x— 1)+ 60as(x — 1) + -+ +n(n - D)(n—a,(x—1)"3 +...)
+(ay +2ax(x— 1) +3a3(x— 1)? + -+ na,(x— 1" +-..)
= ap+ai(x—D+ay(x—1>+-+a(x—1)"+--
ol
(6asz +aj; —ag) + (24aq +12a3 +2a>)(x— 1) + (60as + 48a4 +9az) + ar)(x — 1)2 +---

+(n+3)n+2)(n+ Dayz +(n+2)(n+ Dayo

el el b aen B3 13 o b e

1
a3 = g(ao_al)
1
= —(-12a3-2
ag 24( az —2ay)
1
= —(—48as—9ax —a») - -
as 60( 8as —9az —ay)

3 (n+2)(n+ Dnayr +(n+ Dayq +ay,
n+3)(n+2)(n+1)

an+3

. - 1 V2 1 ’ PR
sl el b olpbar =5y () =5 5a1 =y (D=0 =y(1) = 1,85 Gllae Ll
Zr.f)b YL:

1ol G e Ol g 4t 3
y:1+1(x—1)2+-(x—1)3—1(x—1)4+i(x—1)4+---
2 6 8 15
A8 J Ly +sinxy ety =04dsbe Jls LY LNLF

:M)&Mbjﬂéﬂwﬁb L@.:TJM:» ¢M6|WMUJWJ\%&¢ ZJ:-

. B0 ) 23
Y+ x—g+E—--- Y+ 1+x+7+€+--- y=0

AN YA Sy VYl S A —



(2ay + 6azx + 12a4x2+20a5x3+...)+
+(x—x3/6+x5/125—---)><(a1 +2agx+3a3x2+...)+
FA+x+xX2/2+ 36+ )x(ap+a1x+a>x>+---)=0

:‘..3)\; Jf.ia oo w
(az +ap) + (6a3 +2a1 + ag)x + (12a4 + 3as + ay +ap/2)x> + (20as + 4az + a» + a1 /3 + ap/6)x> +

by i gl o 00 1 R b

a 1
a = —70,03=—6(201+ao)
= 1(2 ) _ +
as = -7 Qao—an,as = ssao+ar,
Zﬁ)‘}&y«aﬁjém
1, 15 1 1 1, 1 1
caliote tos o Lo, e LA s
Y “0( 2" T T2t T2t I M T AT

i ol 3ds Col B ag 5 ap S

AS e P w2 Wl SIS 8 Sl LYY

1)y’ +2y' =0, 2) (1+x)y" -y =0,

3) ¥/ +2y +y =0, 4) (1-x%)y" —4xy +6y =0,
5) y +4y =0, 6) (x* = 1)y" +2xy—-2y =0,

7) ¥ =3y +2y =0, 8) x(x+1)y” +(x+1)y' =y =0,
9) x%y” —2xy +2y =0, 10) xy” = (x+2)y" +2y =0,

1) (1=x2)y” —xy' +4y=0,  12) (®=1)y” +4xy’ +2y =0,
13) X2y =2xy' +(2—-x2)y =0, 14) (1-x>)y" —2xy +2y =0.

VAY AT gyl VYl S oA —



g por oS 0 fowil o> Ylno [ . F [ oS S TF

S o L Sy b ) Jiles 51K o

15) Y +xy =y =0, oO=1, y©0=-1,
16) x(3-2x)y”" —6(1-x)y'-=6y=0, y(1)=1, y'(1)=0,
17) (x> +1)y" +6xy’ +6y =0, y0)=0, Y (©0)=1,
18) y —xy+x> =0, y(0) =2,

19) X%y =x+1, yh=1, y(1)=0,
20) xy" +x%y =2y =0, =0, y=-1,
21) ¥’ +3xy +e'y = 2x, y0)=1, vy (0)=-1,
22) X’y =2xy +(nx)y =0, y(1) =0, y(1)=1/2,
23) (I-x)y"" =2xy"+3y =0, yO =1, y(0)=-1,
24) y"” Inx = (sinx).y, y(e)=1/e, Y(e)=0,
25) ¥y + xsiny = 0, y(0)=n/2, y'(0)=0,
26) y’ = (1+x*)y =0, YO =-2, Y(0)=2.

BT DA NS

s o Sl gy el gl Sage 4 305 03 A S S i 03 10 @ L sy
S o L gy a1y X2y —xy =3y =0 J5l doles Jlw LVLYLE

30 ol 03 el s Ol y = 30 an X" oS 555 1

e

[ee) (o]
x? Z nn—1DaX" > =x Y na,x' -3 Z a X' =0
n=2 n=0

I
—_

n

b Lol 55 20070 T el

-3ap=0 = ap=0

-ap—3a1=0 = a;=0

2ap —2ay-3a, =0 = a;=0
6a3—3a3-3a3=0 = 0a3=0 = Cwlos=ls a3

n(-a, —na,+3a,=0 = a,=0

s Dz o (s s slas lelp ples Ll Lol Lol ol s a3 S y = aax® (ol by
Slewssbe sl dslas ol

1

S y=Ax>+B-.

X
o2l Sl oS (glabais Sl 53 a5 pe las Ol gz ol (o 487 5 550 A6 il 1 Ko
sers S £l @ Al Sl 3 (650 g 1 ISk ! o sl AL o oy
.r.:'.{g;oe:[.&;.w‘

YAY YA Sy VYl S A —



s S N F L oo K5 40 il o> S Vslao f L F o

tdee s dslae (o3le bl S S s ) X =X 4k il LYLYLE
Y+ @y ey - ag ()Y +ap(x)y = f(x),

O mf 53 LAl e x = x4k s f(x),a0(x),a1(x), - an2(X), ap-1 (X) @l 5 S el
.MUwﬁfﬁw&f‘)x=XoMQ)ﬂ

Cyge ol s x(x=1)y" +y —2xy =048 5,5 Jle YLYLF

77

y +

x:l;x:O}q-«gb.-w):aldb .,\;:maa()=2/(x—1),a1=1/x(x—l)%,~éd|j34§
ki dilas ol (o3le (bl adS ol s x =11 52 4 b a5 a5 el oo
x=15x=0

g ) 53 0, S b ys 1y cosxy” +sinxy +y=xasle  Jle JFUYVLE
ay =tanx, ap=secx, f=xsecx.
.kGZ‘\fx=kﬂ'6’-x3tanx=0«§vku3)>kymdl:bdl?m)>c|j$w\

X=X 5SS akds Ao I s 1 & 1y +ap(x)y +ap(x)y = 0 dslas e 0.7 F
x = X0 bl 53 (0= x0)2ap(x) 5 (X = X0)a1(X) @55 & oS & @3le S5 Ay SO 5500 5
Mb&phﬂbwg%‘)xzxoh’)}*’uﬁ\x’)’ MLM

el g3l plata x = 0 ahlh g0 cpl 53 LSS I s L FoYSY ST Jle Jle LPLYLF

53
O S — 0 an(x) = 12—
(x—O)al(x)—x.x(x_l)—x_l, (x=0) ag(x)—x.x_l.
1y el gole S5 50 x =1 aeds s M x =05 95 2 &S
(x=1D.aj(x)=(x-1). ! = l, (x—l)z.ag(x)=2(x—l).
x(x—1) «x

Ao LS x =15 95 8 a8
Cygo ol LK I s, & (= 1)y +y +2x%y =0 sl Jle LVLYLF

ap = 1/x*(x=1)%, ap =2/(x—1)>%
osde & s & 5SS bl x= 15 x=0am s
(x=0).a;(x) = 1/x(x=1)%,  (x=0)%.ap(x) = 2x*/(x - 1),
o3 & ol (a5 X = 0 g o el X =055 Ul w5 S
x=D.ai(x)=1/x>(x=1),  (x=1ap(x) =2,

W‘@ngﬁlem%&ﬁlejédﬂcbg

\ /\? TN ksl VYl S o —



g por oS 0 fowil o> Ylno [ . F [ oS S TF

ISPV e T oS s, & (2 =9y +(x=3)y +2y=0aslae  Jlw LALYLE
1 2

R e N
&S 5 pd o aiNe dzis Aol S b x=-33x=3b& .
2
= 2 ==
(x+3).a;(x)= G =3) (x+3)“.ap(x) = 32

aj)}u;) .w\g@bﬁ%&x:—:}w.M&J}C:—?’)JJJ‘K

(x=3).a; = (x=3).ag(x) =

(x+37 (x+3)2

ol 8 it S5 s S X =3 ey s el x =353 50 0 S
s s lits S5 Al 5 X =X)L 55 (e g b AiaD) td LALY.F
Y +ar(x)y +ag(x)y =0,

e8]

y=(=x0) ) an(x=x0)" = ) an(x—x0)"*". (£.%)

n=0 n=0

Jﬁymg/éwjg Claz ol sl ol 5 i (ode 1 aS ls 5 g dsles ol s
el [ Kon 0 < |x—x0| <R

y = (":56" B3t S CARSE a.uTJJﬂ dsles s (V. Y.F JLw aalsl) Jlw) JLw LVeLYLF
s ol 9o .Z;’lozoanx"”

Z(ﬂ +r)(n+r—1Da, X" — Z(n +r)apx"" -3 Z a, X" = 0.
n=0 n=0 n=0

)‘ QMJJL& (x’d*“:) A.LQ;-U_JJ‘ g_,\fjw
r(r—1ag—rag—3ag = 0.

Rl (r=3)(r+1) = 0 028 o s (U o i 7ol g = 0 81125) ag #0 553 L
Newdle XM o S5 r=30r=-1

nm+r=-3)n+r+1)a, =0.

=0l &T 24 snz0 31U 5555 0 (n—dna, =0 550 coms r = —1 4ol
e ) LAl e Calbes ASl S 0 ag 5 ap S e

(o] (o]
vy = Zanx'”’ = Zanx"_l =apx '+ aux’.
n=0 n=0

YAD YA Sy VYl S A —



S S 1Y g o Ko 0wl s o Yolos f . fuas

3.0 =0T n#0 31 o 3580 nn+4)ay =0 S ys0 0 X oyt oKl er =3 S Ll
EESCVISTIN W PRS- SO 1| EY <2u~|d;;aw co g s

»= Zanx"” = Zaox"+3 =apx°.
n=0 n=0
Dl cwdsle 5 She dslas e Olgr Jb= 55
S y=Ax"'+Bx.

X = X0 Sl il (Slibsles & 1y +ai(x)y +ap(x)y =048 5,5 anad NVYLF
S sl O s3le ST akd SO

u = xli_)ngclo(x—mal(X),
v o= lim (x—xg)2ag(x).
x—xg
asedo slxo f.:v{u.pja
Ce:r(r—=1)+ur+v=0, 0.¥)

s ol g3 S &Sl 1y sy i 4oy o Dl

-(rl—r2¢0,1,2,3,”‘,nw"ﬁ@\if’ﬁjwéjdfﬁﬂeéw&-’v‘-‘@rl—rzd—éwf(/ (Y
S Sy g E aslra ol o
no= XY ax-x),

n=0

o= X2 byx—xo),
n=0

cag 70 # by S el

Lf/J/-’ EQJJ—JQ"J/‘)J .(l"]—r2= 1,2,3,"',1’!,’“)&3@@}@2«45349 rl—rzl._(/ (u

S Sl S
yi= X Zan(x_XO)n:
n=0
L X Zan(x—xo)”ul.(.i it Koo sl ol K5 Olez g # 045 ol
n=0

v2 = CyyIn(x—xo) + Z bp(x—x0)",
n=0

ALl ool o dl5eo sluel by 5 C«s

\/\? YR sl VY b s e —



g por oS 0 fowil o> Ylno [ . F [ oS S TF

.'U&ﬁ@y/j?;@wgujﬂwb:;rlzrzﬁ (C

(e8]

y=x"1 ane=xo),

n=0
ISl dsles ol K5 sz cag # 045
y2 = y1In(x—xp) + Z bn(x— x0)",
n=0

kSl s by # 048 sl

A8 15227 4 3xy = (T +x)y =0 dslee Jls AYLYLF
il ol yo .w\@ﬁ«h&&;«h&jci\jw\d:w&ﬁdﬁ@xzow 1)

. . 3
lim xa;(x) = limx.— = =
x—0 x—0

“o= %2
2 g2 Tl X
= e =i
C (-1-x)
=1 =172,
T2 /

- |M0de'>wj
31 2
Cg:r(r_1)+§r—§:0’=> 2r +r+1=0.

MQ;W@Mrl—m:%Qﬁ m==lsr =1/2 2l s Qr=DFr+1)=0

Sy gl oy =30 an X r':'gu‘ o3 0dd 03l dslae 5o

(e8] (o) (e8]

2x° Z(n +r)(n+r—DaxX 1 + 3xZ(n FP)a X (1 + x)Zanx’”r =0
n=0 n=0 n=0

:v.j)b Axels

ao
e+ Dr+3¢+ D-1jai —ap =0 = U= D0
a)
e+ + D +30+2) - —a1 =0 = CE Cre3r+3)

{2(r+n)(r+n—1)+3(r+n)—1}an—a,,,1=0 —

YAV

Aap—1

I rrm—Dor+n+l)

YA sy WY il s T



s S N F L oo K5 40 il o> S Vslao f L F o

e _ ap—1 7.1 _ 1 . . F
W)Jjan—n(zl;”?))a |‘r—r1—§m§u£)3}§lm

1 1 1
= on+3) =D+ 1) MG
_ ao
T onl3).(7)---3n+3)’
Shewdbe Jsl ol 5
_ sl \/;X"
y'_a‘);)n!.s.7---(2n+3)'
M))jbn:L Ser=ri=-1_63balin o e
i n@2n-3) "~ $ ;
1 1 1
by = . b
" n2n-3) (n-DH2n-5)" (=1 °
 nl3).5---2n-3)
Pl i o 03l dolas [Kos Ol 1
1 = X
=bpd——1- .
2 O{x ;n!.(s).(s)---(Zn—S)}

&S J=x=0ds 1) xzy"+x(x+%)y'=(x2+%)cd>bu Jle AYLYLF

oMo 4 el ST dslae (g3le SO alay S x = 0 4l ¢ >

u = )lczr(l)x.al(x)z}(%x'_?l(x-'-%)
1 -1

= iig(l)—(x+§)=7

v = mxz.ao(x):mxz'é(“%)
1 1

= lmlPe3)=a

42:.5))

I 1
Co:rr—=D+5r—>=0, = 27-r-1=0,
2 2
-1

— :1’ = —.
r rn )
i o 3.
slrs s .W\Y—Y—/\).\uj‘@;ﬁm.ijgjweohprl—rzzikdwgﬁ\))

YAA TN ksl VYl S o —



g por oS 0 fowil o> Ylno [ . F [ oS S TF

Sogo il 33 et SF Y= D AT b et asls

n=0
x? i(n +r)(n+r—Dax" 1+ x(x + %) i(n +r)a, X" - (x2 + %) i ap X" =0,
n=0 n=0 n=0

ZW‘O.:L?‘-X"'HM%F‘\S
1 1
(n+r(n+r—Da,+n+r—1Da,—1 + E(n-i-r)an(n >0)—a,—— zan_l =0.

1('.3)‘} U'.I"J"L""

—2n+2r-3)a,—1 +2a,—»
a, =
Cn+2r—-1(n+r)

:(..:Ubn:lc,.lb-): 2$n4§‘_§u ndb‘«:

-2
2r+ 3a0.

3
(r2+ Er)al +rag=0 = a; =

Sy g el 5 .r:rlzlvf;fyfédl}

2 —-(2n1)an-1 +2a,-2
= ——ayp, Yn>2: =
ar=-gd " = T ot D+ 1)

3has,be of e 3 S

—axl—%x+2x2—£x3+ﬂx4—
YL =4 535" 945" T 20790 :

-1
el r:rzzyuéf’elgmfl.&au)y@

—-2n-MYay_ +2a,-»
= —ay, Yn>2:a,=
ar=r-do " I on—2)(n-1/2)

3 13 119
il (1—x+—x2——x3+—x4—---).

S e x=0das S 53, & 0 %Y +x(2+3x)y =2y =0abslee Jle NFLYLF
oMo & el e oa (TS ol = 0 4l & slas (S5 el LS 2 >

243
u = limx.a(x)=Ilimux. s
x—0 x—0
= 1lim2+3x)=0,
x—0
. 2 . 2 -2
v = limx“.ax(x)=limx = -2,
x—0 x—0 X

YAQ YA Sy VYl S A —



s S N F L oo K5 40 il o> S Vslao f L F o

S s

Co:r(r—=1)+2r-2=0, = r’+2r-2=0,
- I’1=], r2=—2.

e s Ol y = X T 4 X 028 5 ) F-Y oA B Sl S 5 =1 = 3 e
C))).«p Oﬁ‘).}
e Z(n + Da ™+ x(2+ 3x)Z(n + Dapx — 2Zanx"+1 =0.
n=0 n=0 n=0
:("*Ub X s lgl s ol o 0sls 18 e b
-3 3

a) = —361(), ay = Tal, 0‘}5(_‘.) as, as = _Za3’
JKAL.“?-)JJ
3
nn—-3)a,+3n-3)a,.1=0 = anz—zan,l.
ol
-3 -3 -3
ay = —day-1 = — anp-» =
n nn—1
e BN G
T onn-1 4 B n! 3
y = Zanxn+1
n=1
_ 49 o 2(—1)""23m2
_ 2 _ 1,7 n—2
= ap(x 3x +2)+a3z—n! X"
n=3
AT
9 1
_ -2 -1 _ 2
yr = X -3x +§—2—xz(9x —6x+2),
B e 2(_1)n—33n—2 2
Y2 = ZT)C
n=3
2 (B
= Galia
n=3
2 ;5 9,
= —@(6 X—1+3x—gx)
-1
= @(Ze_3x—2+6x—3x2),
NS VoUW (g&g;b} }.L*M"“ LSLG“J"

Qe TN ksl VYl S o —



g por oS 0 fowil o> Ylno [ . F [ oS S TF

S - x=0d 1, & 1 xB —x2-x)y +2+xP)y=0dsles  JLa NO.Y.F
aslas (ol s :J>
-2
u = limx.al(x)zlimx.x—
x—0 x—0 X
= lir%(x—Z):—Z,

2+ 22
2

v = limx’.ay(x) = lim .
x—0 x—x2 X

= HmQ2+x%)=2.

x—0

dwy\fyzxzz:anx"v:;fué) .w\ou\ﬂjﬁ f-Y-Ae2locdsr—mn=1_,
n=0
C)))—»ﬁ o:t‘).) RS |

e Z(n+2)(n+ Dayx" — x(2—x)2nanx”_1 +(2+ xz)Zanx” =0.
n=0 n=1 n=0
:V-"ub cg&h}ué@\ﬁgﬁjﬂou}b)‘}fwb
agp —ap
_ 4= 290
736
-1 1
— -1 — ————————ap-7.
n—2 " - Din-2)""?

N}
3
Il

Sewdsle &5 ol S 5o

1 1
yl=x2—X3+gxz—%x5+"'+anxn+2+~~

(S @ ablas S as Jis Ol g

y2 =cyiInx+ X2 Z b,x",
n=0

:‘.:‘.Mdajbj é‘)yldjyzg._.ilﬁosjjq,.us‘\g)jﬁ;ap sl

2exy) +e(x—=2—x*)y1 + 10box™2 +2(2b1 —bo)x™" — by

¥ Z(n —2)(n—3)by "2 =2 Z(n — D)2
n=1 n=2

+ i(l’l - 2)bnxnil +2 i bnxrkz + i byx" =0.
n=3 n=0 n=0

bo=0, by=1by=0, by=1by=0, b3=-c,
by = %a o by=c2n-Tap2+n,5.

V4 AT et VYl S e —



s S N F L oo K5 40 il o> S Vslao f L F o

)‘MJL& gé:—JE’wu‘yw;; UL,a."a-\A.:L:vj

1 1 1
yz=(xz—x3+§x4—%x5+---+anx”+2+~~~)lnx—x+§x2+~~~+bnx"72.
iy o= 3 lgmw Sy alh &1 X2y +x(x— 1Dy +(1-x)y=0aslea  Jlw .\F.Y.F
A8 -x=0
I‘LSL«.»:O::‘)J :J’
. . x—1
u = limx.a;(x)=limx.——
x—0 x—0 X
= L -1)=-1
xl_t)t(l)(X ) ,
1-x
= limx’. = lim x*. —~
= lim(1-x)=1.
fimg1 -~
4l yd
Ce:rr=1)=-r+1=0, = r*-2r+1=0, = ri=n=1
R sl Wl S| gl Y= ) ! oS G255 el 03l 5 ¥ YA 403 3l 2 Sl
n=0
b

e Z(n)(n+ Day ™! + x(x— I)Z(n + D +(1 - x)Za,,x"+1 =0.
n=0 n=0 n=0

05,8 ol 31 o b

(o] oo
Z n*a, "' + Z na, X" = 0.
n=0 n=0

$ln>1 2 gl g ccwl ol s ag

n—1
an = — an-1
n? ’

el E Ol SO Y] =X o Gl Y= apX Ol 4zl 53 Laon > 1L 6la gy aen 1
e ol o ‘.:.Sun eslanal yo = ux L yo —uy 6\3)::&:;)'\ £5° Sl 03,5l cawd 0 6,

Yy =u'x+u, Yy =u"x+2u.
o> pep3 13 & 3 1y ams S
xu'" +(x+1Du’ =0.
ol WX oy iy S sl S oS

/ 1
du :_x+ dx, = Inu' = -x-Inx+InA.
X

ul

a4y AT gyl VYl S oA —



g por oS 0 fowil o> Ylno [ . F [ oS S TF

RS u = %e‘x o

1 1 2 o\
fu'dszf—e_xdszf— 1—x+x——---+( %) +--- |dx
X X 2 n!

u =
2 2
= Allnx—x+> -t (-1 4. |+ B,
4 n.n!
x3 +1
v = xu=Alxlnx—x’+=——-+(=1)" +--- |+ Bx.
4 n.n!

Zﬁ)‘.}B:OjA:lyJ—BL]

O D o D"
=xlnx+ Y —— X" =y, .Inx+ X
2 ; n.n! N nz:; .n!

n

LS x =04k e 5w Soyal, &t xy’ +y +ay=04slee Jla AVLYLS

s &3‘)3 !J>
. . 1
u = limx.a(x)=limx.—=1,
x—0 x—0 X
v = limx’.ap(x) = limx*.1=0.
x—0 x—0
4 )0

Ce:rr—=1)+r+0=0.

2l b @y ol 53 ol Wl Sl y = x0T (@, X" (S o5 =1 =0 el

ol
X. Z n(n—1a,a" > + Z na, X"+ x. Z a,x" =0.
n=2 n=1 n=0

B o ¥ Al SIS e sl
1

a :05 VHZZ . anz—ﬁan_z.
RS
M+l = ay=az=as=---=0,
-1
@k = waz(k—n
1 1 -1
= S Ay
Qk? 2k—2)2" 2™
(=D
T kg

V4Y YA Sy VYl S A —



s S N F L oo K5 40 il o> S Vslao f L F o

Sewssle & Aol Ol K o

(=D
"= SETER

n=0

‘.."_fda B3 ‘5d>w#ng\fszggjij>@6|ﬁ

y :yl.lnx+anx",

[

n=0

:("f)b g)i‘fL‘" ".:.AQL;@)‘JE (5))5 ‘) UTJ

2} +x ) n(n=1byx"2 + > nb, ™ +x > byx" = 0.
n=1

n=2 n=0
fmel
2 1
o\ﬂ:bo, b1 =0, o|}>'d.>b2, b3=0, EERIN bn=—;an——2bn_2
n
eij)kjwéjﬁw&\bdubnww|jb
e aees
b2=(C1) ST
)‘MJ“&O}L&A&?M&J‘?Wﬁ)W
2 1 1
X 3 4 +2+---+
B T 1n+1 n 2n+.”
2 T s D 220 1)

:wg}}JwMg}‘)})su‘}:‘;ﬁ)}jﬁ)“f‘)"’)"‘:“")\QQY‘)L&AJ‘QJA ;Jtd"ﬁ; AAYLE

) &y —xy +y=0,
3) X2y +3xy +y=0,
5) 4xy” +2y +y =0,
7) xy" +(3+2x)y +4y =0,
9) (x+3x7)y" +2y = 6xy,
11) 2x%y” +3xy = (1 +x)y,
13) Ky +2% = x,
15) X2y = 2x(x+2)y’ + (x+3)y =0,
17) xy"” +2y +xy =0,
19) 4x%y" —4x*y +(1+2x)y =0,

2) X2y +xy' =0,

4) 4x%y" +y =0,

6) 2x%y" +x2x+ 1)y +2xy =0,

8) (2x% = x)y” +(6x* —4x)y’ =2y,
10) xy” +2y" = xy,
12) x(1-x)y” +3y’ =2y,
14) 233 +6x2)y" + (X2 +9x)y =3y,
16) 4x(x—1)y” +2(1-2x)y +y =0,
18) X%y —2xy" +(2+ x>y =0,
20) x3y" =3xy +4(x+ 1)y =0.

V¥ YY) gy VYl s e

A



lgg v oS 0 il o> & Yslao fo L F 2 v polsi XF

J....)cbs Y.¥ o

ckaij'LQ‘@JbJ}&uf)KQYDLMwHM .\;)Jdabudjrbd.:AJj;&‘AfJ)yjév}w
3 S Iy S ST 5 e8> Jla!

Js sl iy L)Y
X2y +xy + (xF=nP)y =0,

25 dslas ol Jom 6 50050 0350 0 0detl 1 anaidin b Jow dslae il b 5 moes S50 na
e X = 0 2k Iy

sl ol ys s dslae o 29, LYY
1
= lim x. =limx.— =1,
= oy (x) = g x

X
22

. . X
v = lim x%.a9(x) = lim x. =-n-,

x—0 x—=0 x2
Co:rr=D+r-n*=0, = r»-n*=0, = r==n

IR L e ol o ol s Clr y =X 30 g ap X" oS 24 - = —n s =0 e

:ﬁjb S dolre 5 02l

Z{(m +r)(m+r—1)+(m+7r)—nHa,™" + Zm = 0, X"+ = 0.

m=0
:(’:’)b u:"J"L"’
2n+1a; =0, = a;=0,
-1
(m+ r)2 —nz)am +a,2=0, = au=————=an>.
(m+r)2—n?

145 w1 S o e ol 4

A+l = ay-1=--=a3=a; =0,
-1 -1 -1
Qk+r2—n2 Qk—2+r2-n2 Gr+22-n2 *

n>0(un=0(uﬂl ﬁ;&#}édl"‘ﬁéd}s‘

HRUM r1=r2=0c»)yw|)>‘n=0)§| (A

)

-t -t -1
@k = G k=22 2@

(="

T ke

Mo YA Sy VYl S A —



Jw s 1Y b o oS40 foil s & Vsloo [ . F foas

BELE,

1 n
Jo(x) _Zk ozz(k (3')2 2

sl =0 Gl @ dsles Ol S

e r=r=n oL Se ol n> 008 ok (<

-1 -1 -1
T Dkk+2m) 2k-2)2k+21-2) 2+ 2m)2)
_ (-DF 1
T 242k k-2)d+2n) -2k +2m) "
_ (G0 _(=Df=2"n!
2%k k(1 +n)2+n) - (k+n) 22Kk (n+ k)
LR
N (=D" +2m
Inlx) 1= n;) 2”+2’".m!(n+m)!xn '
b o 26 ool 1) J(1) 6 ed 1 L | o 3l ol S
x2 x4
= -+ _...
Jo(x) o ,
X )C3 )CS
AR S T TV I
_ 1 n_ 1 n+2
D= S T e

Jne1(x) duj‘i"’} "}"'Zg;‘f‘blk Jn+l(x)uL‘“f G’ULSL‘”}QQ:':’ -In(x)UL“:‘ G’Udlﬁjﬁaﬂ ¢
v le mll v ‘Lf;/"p:"L':’ /lm,n L Jn(x) 4o, Q:"’/ mj(/ o Me @ 'Jn(x)&uj‘i‘”;f:t’
ol S S o5l

n 1
/lm.n ~ (l’l’l+ 5 — Z_‘.)
a) Jo(x) = =J1(x),
1
b) Ji(x) =Jo(x)— ;Jl(x),
) (X'Jp) =X Jyo1(x) VYn>1,
d) (x"Jp(x)) = =x"Jpp1(x) Yn >0,

\EV4 YA sl VY il s e —
23\ b S



g e oS 0 il o> < Ylno fo . F foz s ol ¥

WTen > 1 57 2250 slaakal, (1

2n
a) Jpr1(x) = 7]n(x)_~ln—l(x):
b) Jur1(x) = =2J7(x) + J1 (%),

ol o2 kbl Jy(X) o U Lo 5 o slain ---,rk,---,rz,rlﬁ.'uzw@/,:mw (¥
CJJ)—«/

1 0 i#jS
fo X (rix)In(rjx)dx = %{J,’,(n-)ﬁ i=jS

D ged i 2 Ol i s e GRS L el il RTE
Jon(x) 1= (=1)"Jp(x).

155 =k = 1)1 x\2kn
Yo(x) = —E;T(E) +J,(x)Inx
o k
1S (-0 ( Qs 1] X\ 2k+n
A5 56
2 Lk (n+ k)] ;t 2
IQTJAAS
1 1 _
I+=+--+= >1 S
Hn = 2 n "= ;

0 n=0 %

Slepbe n et li b fos dblas gopae Ol wsIn 208 shlo 4l L0OY.F
< 1 y=A,+BY,,
kialszds ol sliel B s A 5" sl
il dslae andd SE
Xu” +(1=2a)xu’ + (B> +a® —k*Au =0,

bslee 4 u=xy b i b

Xu’ +xy + (0P k) Py =0,
o Usls 4 W = b ki 5 L aols s

dzy dy
2 2 2
W_2+_W+(W —k)y—O,

ol O oz SO U = XUT(DXC) a2 3 35 g0 ok

\QV YA Sy VYl S A —



Jw s 1Y b o oS40 foil s & Vsloo [ . F foas

Lsc=1/25b=25a=0,55L x2u" +xu +(x——)u—O4J>l~J> S[CPIRY o ¢
;)Tdo,wqﬁwyw&,.w\quﬁ&iu_Jk(zx/‘)‘«fﬁﬁf@«ﬁ:ﬁ_v_wuu;M\
HCIWW IO.F

S 1y = Al(2 Vx) + BY(2 Vx).

2
Seslid by k= 0,¢ = %,b = 0= 2 AL box U= 0 sl s Jla AYY

m
g A

2\/b_0 ,/xm+2),

u= ‘/3_611/(m+2)(m+2

ol sl Ol S
il ) dalas Ol S U= V(1) @b F-Y-F wars b Jle LATS

1 —4k?
+(1+ k u=0.
452

il s dsles andd NS
2y +x(1-2xtanx)u’ = (xtanx +k>)u.
oo dolre 4 u =)’/Cosxé;ljm,éjlg
Xu” +xy + (x> —k*)y =0,
Jl caiple O asae Sl gl 20,5 0 ks

S u=

(AJk(x) + BYi(x)).
COS X

Sl Ob cpl oy SOl @ Ol e S e 3de 1 J dsle 3 ST Gl VVKLF
Slcws)be Jaol>

(=K X\2k+n
Inle) = Zk k'F(k+n+l)() '

3 g g 03Ul e e 114 Ty 3155 PV Y e 53 S B ma YA-F 335 S

Sl e FoY oV Y Jls am=1sbg =1y +xy =0l dslas  Jlw NY.YLE

\/;J1/3(%X\/})

Z( 1)k(x/2)%+ 3
k'T'(k+4/3) '

~
Il

e O Ol

ARV TR sl VYl S A —



lgg v a8 0 il o> & Ylao fo L F i Sl slghlar Lz Y. F

5 Ld OF o3 fas slpls Yy s Ty Al s fuo dles el ST anas AYrY
g Lnlgt O i s sl T s Ty ol ‘ug@;wyubuf/
1l & o Olgr Y1 s OLAS 3550 8 55 lu el VLYY
)& :xy"—y+xy=0, y;=xJ1(x),
2) & xy"+yY +2y=0, y =Jo(2V2x),

3) & xy” +3y +xy=0, y=x"Ji(x),
2
4) & xy" +y +x°y=0, y = Jo(—),

2
Y1) =1 asls x2 +xy +(x>=1)y =0 Sl (0
LS o Beo 402 + (x4 1)y = 0 Wslas ys u= VxS y = udo(u) s oL (8
1
LS o Gho Xy + 3y +xy =0 sy y = —J1(x) &b s 0L (Y
X

S oS s Sladslas @ 1 252y + 4y + (x— 1)y = 0 dslas u = VX iz o35 b (A
YA =18 Al by Gl e

sl XPTp(X) g2 3= gz 13 xy” 4+ (1 =2p)y + xy = 0 dslas oS das oL (4

X
f t.Jo(O)dt = xJ1(x) & das oLz (V+
0

X
1
f T hde = —x 1 (x) + 3 oS das olis (V)
0
o L 1y o) Jaalgy 5 SG e
12) (FI0) = X T (x),  13) () = =xF T (0,

2k
14) Ji-1(0) + Jg1(x) = - 15) Jim1(x) = Jre1(x) = 2J1(x).

JJJ‘jJ sleldos Lo f.¥ s

:rjs‘\?.?fd]a;'-&.&\ﬂ;daw RG-SRV SOV Jt S VSRR 8 ¢
(1=x2)y" =2xy" +k(k+1)y=0.

DMl (VAYY B AVOY) Sl5e & aolas ool uabign Kk asls | 50030 ol alalas 1
ol el (6 il 3
et il ede o il SN slae g3le abds S x =04kt o g, WY.FLF

a(x) = X ==2x(1+ X% +xt+-0),
1-x2

ww = D et
1-x2

V44 YA ks VY il s e —



bl slplalas = (Y. F o SaS" 40 fol s & Yolo [ ¥ foas

S S 4 Ol SGGls dslan &85 57 15,3 0l 5 0 ol by dows Mo —1 <x < 16)b s
tolple oy = 2 A X il 3L l 3 Ol P S

(1- x2)zn(n —Dax™2 - 2x2nanx"_1 +k(k— I)Zanx" = 0.

n=2 n=1 n=0

i)

-1
a = 7k(k+ Dag,

2ar +k(k+ 1)ap =0, =
-1
6asz —2a;+k(k+1)a; =0, = az= ?(6—1)(k+2)a1,
-1
12a4 —6az + k(k+1)a; =0, = ay= E(k—Z)(k+3)az,

n(n+1)—k(k+1)

(n+1D(n+2apr —nn+Da, +k(k+1)a, =0, = aup= T D2

> e pe b Rl LIS L e o

ay, = (_l)nk(k+1)(k—2)(k+3)(k—4)(k+5)~~~(k+2n—1)a0,
(2n)!
(="
2n+1)!

(k=1)(k+2)(k=3)(k+4)(k=5)(k+6)---(k+2n)a;.

a2+l

Sy =AS(x)+ BT(x).
01 s oS

e8]

IS

n=0

S r(x)

1 1
= 1-gk(k+ Dx* + qktke+ Dk =2)(k+3)x* +---

(o)

2n+1
Z Ap+1X

n=0

Ty (x)

1 1
= x—6(k—1)(k+2)x3+m(k—1)(k+2)(k—3)(k+4)x5+---
Sb (---,—4,—2)ijd§.hc\>w>..\.‘>\:v}(~~~,5,3,1).>J.§g;{2wcs>w.>.x9 kazole -
MLJ&‘W-&?M}JﬁM\Y(WTk(x)g‘j:vd]m
(”"_5’_3’_1) Jjéu‘}'.'“c:’w';”kf) (,6,4,2)C)JMC:>MJJ~9/{“{UL7; -
Jbﬁ&dhl.«:-.k.?&fMj)yM‘ferSk(x)u‘jdﬂ‘.Lf:l.;

Yeo AT gyl VYl S oA —



lgg v a8 0 il o> & Ylao fo L F i Sl slghlar Lz Y. F

(=1, 1) 03b x5l a5 ol 5 LT L] _alesls Ti 5 Sk S 35 A3 oo kol -
IPY SRV SR R Y c\,: T s Skedl ol )s il
Ol G BN lls k as-La b 05 alslas AL s (g34e kaS S50 5 e NUELF
ol Pk(x)aul,:)(':«aude kgfaﬁ-ubjddgjé\wxg-bg\ﬁd\' .w\g\%d&gdﬁ@
'(’1"&3;5‘
Slasbe o35 0 4,3,2,1,0 Lasla L uly glaber ko Jbo LFLFLF

1
Pox) =1, Pi(x) = x Pa(x) = 53 1),
1 35
Py =355 =30, Pa)=1-102+ 2

Wl 0 25 5 5 4 L s a2l

3 -3 -1 | |
a=—=, a=—, ay=—, a;=1, ay=1.
0 g 1 3 0= 1 0

Sl cndsbe Sl Shkar dir sl IS Jgap OLF.F
& (D=2,

—_— X
21 L kl(n—2k)!(n— k)!

Py(x) =

L dlons Sl 3 b 4 maties Jge 5 50 (VAOY BAIVAY) 580550, ol (smil b 0lsaLuasdl
3,0 HA15 slglades
n

d 2 n
it D

ol Wb Uge b 33 5l oslioml b Jls L7.F.F

Py(x) =

[ee]

1 (-1)*(6—2k)! 3%
8 ZIKIG-20)13 )]
a6 4

= glom* Tt

1 1
§(20x3 —12x) = §(5x3 - 3x),

P3(x)

1 &
2331 dx3
1 &
= &ﬁ(x6—3x4+3x2—1)
X
1 4>
= & ﬁ(6)€5 - 12)63 + 6)6)
X

_ 1 4 PN P
= 150605 =365 46) = S(5x° - 30,

P4(x) * -1y

Yo YA Sy VYl S A —



bl slplalas = (Y. F o SaS" 40 fol s & Yolo [ ¥ foas

1) (n+1D)Ppy1(x)+nPp_1(x) = 2n+ 1)xP,(x),
2) P, (x)=P,_(x) = 2n+1)P,(x),
3) Py (0) = xP(x) = (n+ 1)Pp(x),

1
4) f Pu(xX)Pp(x)dx = 0;m # n,
-1

1
5) f (Pa(0)Pdx = ——.
.

2n+1

Sl s AFF

sl s 4 1y P7(X), Po(x), P5(x) slglabor L ()

s Olad VP -F ST (Y
1 1
(n+ l)f Piﬂ(x)dx =Q2n+ l)f xP,(X)P,1(x)dx
-1 -1

DT <15 x| <1 81aS ass <olb (v
(1 =2xt+2)"V2% = Py(x) + Py (X)t + Pa(X)E2 + -+ + Py ()" + - -+

Pu(l) =148 <ol (F) S a0 (¥

KT b 1) 2aS a3 3l Glahar L SO O(x) 31 S dems 0LES (O
1
f Ox)P,(x)dx = 0.
-1

PP(x) = 2n)!/(2"nY) LS b (8

1
f Pop(x)dx =0T n> 1 3148 aas ol (V
0

1
f P (xX)Pp(x)dx=1—(=1)"o&T0<m<n 3148 08 <ol (A
-1

Yeo¥ YA sl VY il S e —



j SO -0 Yo les o&es

ads) ealie 5 i)l 1.0 ik

doles L b 3 51 CS0 consl (shas sazes ¢ il iy SVslae oows 3 jsline L e L1000
"K"“"""K:’gs”’}"'p Ol el o&es QTQY:L«.»«.“JSJI".&A pes mlf:.w;&gb;- el s
Vel s T @ Y¥slae IS e Ol STl

1l y 9 X OY gz tﬂ@&@\ﬂ;a‘}l;&»o@m 4J._U'al.<;..~> Jts .Y.N0

dx .2 dy o d*x
t— =x-— , — =x—y.
ar sy dr? Yar dt2 Y

c.b:jt,:jc.«L..clf:...»;&z’":x2+y2jty”:x—yzgx’zxyzz—tza\bl.u JEs YN0
.MJ&WZ;)/&XJW
OO P PRI N PURNL OV [CPRIE R WA

dx dy
— =x-2y+1¢, — =2x+y+1.
a7 ar -
03l Wslae S8 4y 5 &7 = X7 =2y + 1 il pal > cﬂﬁgwt‘ew. 5 Jsl dslas 51 S
Zﬁ)bom
X' = (x=2y+1)
= X-2Qx+y+1)+1
= X' —4x-2y-1
= X —4x—(x+t-x)-1.
oo sl ol Ll el ans et T AN sy WY ke G el — )

ok 5> m_nadjafikhah@iust.acir sl 4 sdwos b 1 @olgdn b 5 sl 6 5a ol cxes
S ag Lol e AT W s J s Yhesl 5 cd ag s 3 ol ol LanliS
http://webpages.iust.ac.ir/m_ nadjafikhah/Courses/ODE/Fab.pdf

s



yjlﬁﬁwjg,@jw ) J:.....JIJ,.@:Q}/JL’J:L{:W.) 0 oot

QT.CM»\l‘}XW,}\:&.L‘:gf:x\fbQ(}J@f&;’-dbw&gxn—le+5x=—l—l4?.;;&);

:&@J’VMJJ&})Q‘)
1
x=Ae"cos2x+ Be*sin2x— —(5t+ 7).
ol Jo s oplplo sy = (x+1=2")/2 Al & o0 40 Ly Ll
whp ) o 4 oS a8 3kl Sy 53 1y ey SVolas oos iy L0120

Z.J..f:l::o.l,.:
k ki1 ki=1 ki1
WY = Al o T s 3 T e ),
k ko1 ko=1 ko1
WP = Aoy o s 8 ),
(.0)
kn n—1 kn—1 k=1
W= Aoy o Ty T YY),

.(.._«AL;J»(\.O) oKens aSwlya=ki+ka+-+ky e
s g Ikl SS w 1y p5 elBs e L£01.0

y2yy —In(y) =y1) =0, &2~y -y =0.

y”wjbdj|d.5>w a=2+1 23‘:\.})]{2:1}](1 :2|ﬁ) ‘W‘M@f}\e&m) :J>
:Of‘ﬁt‘feylzwﬂbfj"d"wj(’?"g@()}

Y= +el2, ¥, =1In(y +y2).
s g 3,3l S5 @ 1 o 0315 il s o Valas ol8s Jl VL0

3
o0 =2 =Yy ==Y =Y, v = 1L

Skl S8 45 1 o8 cpl ool & 45,0 5 oEaws ol k3 =25k =4 kg =3 051 >

o Ol e
5 2 1 1 4 1
y(l)——ylyé——y’ﬁ—yz, W= _()’2 Yi-y), Yy =—(-xy).
X X y3
oo an S Jlop Kb Sope 3 ol & i WAL
y’] = fl(x’}’l’yz,"',yn)’
y, = f2 X, ¥1.¥25 5 Vn)s
> ( ") (¥.0)
Yo = f(xyiyacc o)

&‘ﬁ)a&mbﬁ .Mgéoug\ﬁﬁvﬁ;d:wé)yﬁ 1y aslae oliws 3 b ol Oly
500 S Ol 5 s Jalas Ja 5 olns S w1y

Yo ? TN ksl VYl S o —



il s Y leo oGy .0 o sl pealio 5 il 1.0

S Jo JKS a1y 5 oK Jls 40120

&y 3 dy2
—5 = =2 _2y;=0
dx? Yax TN
ORI I . o ._dyl .
'wfuf@u)ﬁ“df)"yy_ﬁmsu’ﬁ J,
dYS @: dz 2
dx =)2, dx Y3, dx x3y1,

sl Jlo o&ews iy

2
fdu,a&*w&,ywm)d +p(x) +q(x) 0 Jowdliins aslae Jlo VN0

P dx
ioV¥slas oSy @y go ol 53y 1= — ” Sy o p ol S8

dx dy
— =Y, — =—=p)y—q(t).
printd o - )y —4(t)

ol Jolas ol esls dsles U

0<t<003bo3bp i ¥slas slws Ol xp = —tInz s xp = =1/ s ol Jlw L1110

e
dx1 2 dXQ X2
— =2tx7, — =—-1.
dt o dr ¢
45»,?5« aba>Se -
dxl _ -3 —1 2
E —2 xl = —(—2)1 _ZZ([_Z)
= 2207t =0,
dx, 1 1 1
W—;xz+l = (—lnt—t?)—;(—tlnt)+l
= —Int-1+Int+1=0.
ol & Ol SO S das 0L 3550 5 50 lu e YN0
— R _1/12
b e { dnldi==2m PR
dxp/dt = (xp+1)/t, xp = tInt,
| dxy/dt=e, f ox=t
2 ¢ { dxy/dt = 2™, 7 m=2e,
| dx/dt=y, | ox= e,
) g{ dy/di =y /x, y'{y=e2
) dy/dx=(z-1)/z, ) y=x+e,
4)60'{ dz/dx=y-x, 7 y=e*.

AR YA ks VY il s e —



sl peplie 5 cipls 1.0 il s Y leo oGy .0 oz

Srofi @l 5 Sl (1.0) o3 Jlog olSows 6 US55 (LSS 3929 4iaB) s AWNLO
Solas SO ST gl Gl Yy s+ 2 Y2 oY X slapize I Do nt 1 aiols o frs. .
Z{.}/y&/;?- wlitio 5 o3y dlwgy ‘_‘)/:., f’C’/J‘; S oplcsl Do A:(xo,y(l),yg,«--,yﬂ)&.&;ﬂ
2 Pus e r el Lile ol 5 &> 0 oo (oo olST dl HILLS YL Y2,V 4 S
(U3 5 A o Gloo & 4 Vsl 45 g o il sli55 4 (0 —g,x0 + &)

10 =y, e @) =y,

el 2 e Sos 0l b (@140 o) 2 1
S o 1y okl oals ¥l ooy Jls LN FLNLO

dx1 de 4
— = X1 — X2, — = X3 —4X].
dt 1 2 dt 2 1

o o |y e e gaﬁs\;a‘ﬁzw&f@mw)&ﬁéwt«gc...m;‘)ﬂd;l&a&»{,bj\ 1)

e s X
dxi_ dn_do
.  dt dt
d
= Sl -(o-4x)
dx1 dx1
= ?—(Xl—z)‘l'“-)q.
d?*x dx

Uslre s ﬁ_zd_tl_&xl :0s~_’;\';v3 gﬁ\ﬁbfﬁ} @fuhéméwdgdq::&}):j

tol by s ¥ 5 —) OF (sbaadny o ool A2 =203 = 0 Kon Uslas ol duaseiio

x1 =Ae” +Be.

dxi . .
Ul"f’L" ‘JCQZ.X]—EJJL)\

Ae” + Be¥ + Ae™' - 3Be™!
2Ae" - 2Be™.

X2

j‘ s;,‘m])l:& ol oala o&w: PE s..)\)q- &}""’"‘ B
= {x] =Ae "+ BeY, x,=24¢" 2B : A,Be R}.

S e x0(0) = =4 5 x1(0) =0 2,5 L 15 1 F.1.0 Jle wVolas elos Jle L10.1.0

L x2(f) = 2Ae™" = 2Be’ 4> A+b=0p01=0,550 x1(t) = Ae™" + Be> 5 )=
S cmils s ol Sz g B= 15 A= —1 200k 24-2B=—4 o)ls 1=0 5

x1()=—e"+e¥, xo(f) = —2¢7" =267,

Yef YA ksl VY il s e —



il s Y leo oGy .0 o sl poslin 5 iyl 1.0

d d _
&S = 3(0) = yp 5 x(0) = x0 1,5 L d—fz—xj d—fzyamwnm; JEs 15.1.0

o213 cp a3 Wslas 3l eslial 5 Ul olas 51 6,8 e b2 Jo

d*x 3 d(dx)_d
dt ~ dr dt’ dt
_ Y
= o=
4 )0
d2
—x+x:0,
dr?

0+ 1i sbaiay shls dslas ool .ol A2+1=owu>wpp; a5 o sl SO &S
‘-ij‘

x(t) = Acost+ Bsint.

SRt y(0) = yo 5 x(0) = xp 2,5 las LI y(f) = —Asint+ Bcost ol pls oy = % Ll
Sewdile dles Sl s B=yo 5 A =X

x(1)
y(®)

Xo COSt+ygsint,

—Xpsint +ygcost.

x(1)> + y(t)2 xé(cos2 t+sin’ 1) + yg(cos2 +sin’ 1)

xE+y2.
K xg =y0 =0 31 .ol ,/xg+yg glads (0,0) 1os 5550 4 0 pls G allons g 13500 omy
(1) = y(£) = 0 135 dal > (0,0) dais S Wlons Ol >

(Y.0) 3 Jbo olKas (g1, IS0 S Syme 53 1y 8(H, 1,725+ 5 ) SRR AN
Lk sy g B 35 5 0g/Dyn, -+, 08/0y1,08/0x i e an D slecals 33 oS oy S
(e .}é)\}?"@@t‘)‘@&_{ieb a3 g Ly D awls polaws o 3l ol y3ds ol ST
IS 2 plply A2l sl (S 1y 5 3L 2y Koy 32,31 4 Ses Jol w0

L Y1,Y2, s Yn) E €8S conl g libe Ll (Y.0) b NECI

X
aals e iy e g(t,xl,xz)sz—xldﬁ.:b-)\mlfdb Jle VA0

D= {(t,xl,xg) t#0, t,x1,x GR} CR3.

il ) Vsl oiws J1,K01 S

YoV YA Sy VYl S A —



sl peplie 5 cipls 1.0 il s Y leo oGy .0 oz

)‘ C,MJ)L& bLi:MJ Ul" P E u|}>— ‘J:’J
x1(0) = At, x2(f) = AP + Bt.

PLEEY Jf P o>
8 (0(0) = (AP + B~ (A) = B,

el 5135 D ssld pl sl cob B&S

Al (1.0) oK SIS SO g, Y1, 5 n) b Sl 5o S 5 oY Lt andd 1410

0g < g
+ Y V1, V2,00 — =0
o kE:l S y1,y2,7 . yn) I

S Yslre ows gl L;bf:&\ g(t,x1,x) = arctan(xl/xz)—t@\:» S ams las Jle YN0
sl dxy/dt = x%/xzj dxp/dt = —x%/xl
S 535 o aamNa oM L (1, X1, X2) = —x3 /X1 5 [1(1,X1,X0) = X2 /20 sl 55 2 f

2 2

9 9 0 al 2)(
e~ EER D)

oes sl IS S g ol 13 D = (1,31, 30)l1 # 0,20 # 0 ols sl ol o

el ol sl
Holo VEL0 Jle Vsl oKy (gl I 53 Jle LYYLNLO
S 53 8 o i Lolf;,.«;oﬁkgewg\ﬁ-«g«q-jslg:&

x] = Ae™ + Be’t Xy +2x; =4Ae™!
X = 2Aé' —2Be?! X2 —2x| = —4Be™

_ 4A = e'(xp +2x1)
—4B = e (xy —2x1)
A bl D=R?als » gat,x1,%2) = €7 (x2 = 2x1) 5 g1(8,X1,X%2) = €' (x2 +2x1) @6
el uﬁ‘ J\Ji".u\ 225 81 ‘u:"J"L"’ Lo C,qb ‘)}5'3"" oKws B] u|}>—
Al 1510 Jle S¥sles oKows 51 I 53 Jle LYYLNLO
:rf)""&‘“’&i‘&}‘*’“f‘ﬁ“f“?ﬁp 1)

x =Acost+ Bsint xsint+ycost=B
. = .
y = Bcost—Asint xcost—ysint=A

D =R3 «uls » 8o(t,x1,x2) = xcost—ysint y g1(t,x1,Xx2) = xsint+ ycost G‘«“S RO
i a5 5 g0 oy J1LSe00

YA TN ksl VYl S o —



Sl pos o Ysleo ol .0 fuai O Jom 5 asles SO 4 ol Lk . 1.0

Xpn 9 - - - X2 X1 @‘ﬂﬂgwyn) S A4 c\}S m;@é)}wja g_a:qfé YN0
G @y 2@l o FOLY2 v) = 0 057 Glebuly s o Aoes Jins
O ol ol sl B 5 p3Y by ol S50 Xy 5 - X g DB Js &S LS 13 5
1AEL 5 e W g 4 d a0 S5 48T

Wy Oy

oxy  0xp ox,

Iy Oy Oy

a(yl,}@,'",yn) = 6X1 ('3)62 axn +0

O(x1,x2,++, X,) : : :

On Oyn . O

ox; O0xy ox,

Al Yy s o Y2 V] G Jias JLSE sl (Y0) Sl olCas ST aiad LYEN.O
Sl sl il ol ol o sor il oST

S g1y LY, ) = AL s & Y1,Y2, 0 ) = An,
diaf gy colsluel Ay, AL S
sl 0l 0315 ol&es ‘_J|J<:.3\;§3g4§.x:.m Olid 3ye o 50 wlyed Y010

1 dx X% dx; ~t
—_—=—, — =x2— X, = X1xX2€ ",
ar o i 2= X1 §=Xx1x2
dx 1 _, dy x _, —x -
_—= - _— = = = 1+ X y
) ar 1 ar - 1¢ g=(l+xy"~e,
dx y+t dy x-—t
—_— = —_ = — =x+y—-tL g=x+y+r.
dt  x+y dt  x+y g=xTy 2 E=ATY

OF Jom 5 doles G w olKus ok Y.0 e

role Jlop olns SO S 5 5
dx1
- = 1, X1,X2,°" ", Xn),
pr St x1, x5+, Xn)
d)CQ
. = fZ(t,xl,XZ,'“,xn)s
dt (*.0)
dx
dtn = fn(t’xl,xL""xn)-
wﬁbl.@jjé‘}a}d:-xnj .. "x2‘xl‘r""“>}.") (VO)L"}S@QJ}';J‘J; .C,\..»\)L:::'»‘)J
5 L dxn dx2 dxl
D C ek 3
O T P dt dt
dx; dx» dx,
:h ta_s s T .
x" "( dr° i dr

AER YA ks VY il s e —



Q/'UL’J; d)w&@a@.’dj& A el s S Yoles ol O oot

10 S e 1 o (1.0) Wslrs 5l 51 0150 0551

@x _0fi Ofi da . Ofi dx,
dr? ot Ox; dt Ox, dt

dx, dx, dx; o

e e T T QO ru——aﬁ

B dr ° dt dt e o

€A S gy ) Xy Jo cdzbuj.s)if:«fmmde el Sosb 1y L8 23 0 (F.0) )

45,0 SO d e a .(..:;S@s_'e&bxn_lj...szcxledgquwb\ﬁg.mp

b3S e ol 15 X1 o ol 50 Jodl s dalae G 3T s 5 355000 YU Wslas

A Ll ol x5 Xl aes code 4 c2S5L 5 dolas ol

(¥.0)

Xpo -« X2 X] Sl 4y R D58 (Y.0) NECW Bl

d d _
.A:SJ>|)d—}t]:x+1;d—f=y+lQY>hAaKL~> Jta 1.Y.0

:‘..«;f@asu:..Jy’:x+1)\mﬁjﬁﬁf@&.&ﬂt@wx’=y+14bbuo,;éjla)'\ -
XM=Y =@+1) =y =x+1, = x"—-x=1,
o= ol }.2—] :OQTW dslas .ol r}b AJJAJ\)@B vg\ﬂb&}d}&»&&
sl 5 S0 dslas Oy S5 xp = oD sl xp = Ae™ + Be! O (5an dholas o508 Ol g
y=—-Ae"+Be plpliy=x"—10l .W\QT@wg|ﬁx=xp+xh=/1+Ae”+Be’m
)‘M)L;)){MD&A}&NU‘)})
Z x=1+Ae"+Be', y=-Ae ' +Be.

D) %=3x+8y; %z—x—3yo‘ﬁ>wal§;ﬂa Jbe LY.YL0

:m;{&uumpw;w;\jaﬁémmc@;@m;wo,;,b;\:J>
Fr | 4
dir ~  di\d:

dx _dy d_x

Y
a oar T ar

dx
= 325 _8x-24
di XY

d
)= S (Gx+8y)

+8(—x—3y),

1 b 5 x(t) = Ae™! + Be' o ol

1
= g(—A_’ —Be' —3Ae™' —3B¢')

1 1
= —EAeit— ZBet.

\AKI TN ksl VYl S o —



Sl pos o Ysleo ol .0 fuai O Jom 5 asles SO 4 ol Lk . 1.0

)‘ C,.»Q)L:& ol 0313 ol&ans PIE ub;— o
I 1 x(t) =2C1e +4Cre",  y(t) = —Cre™' = Caé'.

Ll s el sl Cy 5 Cr &

J«S&bl‘ d_y =-2x+yts l‘dx = —x+yt OV¥sles oKens Jte Y.Y.0

(v-’)"d|u—~9;-]")|6;5 Pt L.y:%+§dj\d>wyb:‘}>

dy x 1dx d°x

— ==t - —+—.
dt 2t dt df?

o A p s dolas o ) dy/dt sy osS)

2 x+1dx+d2x 2+dx+xt . t2d2x 0
—_— - — F+ — | =-2x+|—+ - — =0.
2t dt  di? dt t dr?

2
5 x(1) = At + B ool b .d_;:owmioy,sgm

dx «x B
— ——A+ At+B)=2A+ —.
Y= ( ) = p

)‘ QWJJL?; o&w)w}a& gﬁ\ﬁ)

B
& . x=At+B, y=2A+7, t#0.

YA Sy VYl S A —



S Yoles ol o g3 ks IS LS5 iy Vo0

ol sy o Yloo oS> .0 foi

S o 1y ek esls CrolKaws 51K 2 by el LFLYL0

dx dy
1 —_—9, - =X,
) dt dt
dx dy
2) — = - = X-
)dt +1, - L,
dx dy
3)5——396—4)’, E——ZX—5)’7 x0)=1, y0)=4,
d d
4)d—);=x+5y, d—f:—x—?)y, x0)=-2, y0)=1,
dx dy . dx
5)4E—E+3x—smt, Eer_COSt’
6) dx+ _ d _ dZ+x_
a T T et
7) d_x— + — =x+4+ — =X+
7 =y+z, o 2, i Y
d*x d?
8 “T=n —ge=x
dt dr
Px dy dx d%
DGt a0 Gt ="
d*x dy
1 —_ = —2—2
0) 2 3x+y, o X,
dzx 2 dy dx
11) — = — = 2x— =x'(0)=1 =0.
) =Xy, =2 0 =X O=1, y0)=0

eV¥oles o&s Jo 3 pds JI S LSS o

Y.0 pdu

025 Jo el L (1.0) Jlop os a8 (o3 s IS LSS gy Spae NTO
Pl & SLS5 & (Y.0) Sy oo ol 55 oS 5 28 (G2 o (Jyome las ! Sl eslinal L
coxy oxp 3 b u S Ftudufdn) = 0 JS3 4 Shle (o oyt Sy IS LS5
Sl LS G @ il s alslas ol o b ol o il poamie IS5 0 &S ol 5 -
Xn 3 oo XD K] A s s SIS 7 0351 o 4 5 58l sl L s (Y-0) o&es

Syear g pyldle 4 s e Jo (Y.0) SYsle
oS ddi: = 41x1x2 5 % = 20(x7 +2%) oV¥olws oKy Jle LY.YLO
1> 05 03l Walan 53 038 war b 1

d(x; +x2) dx; dxp

—_— + —_—
dt dt dt
2t(x% + x%) +4tx1x

2t(xq +X2)2.

Yy Y TN ksl VYl S o —



il s Yo leo oSGy .0 oo < Ysleo ol fom 5 ks LSS LS5 gy 10

P . =z d
sl 0l 03l sy (gl pdy JLSE LS5 S &S d—’: = 2ni? P u=x1+x oA L

1 1 .
g1 = +lzm.w\cﬁb‘gs.L:«A4§;—+t2=A¢.3)\:w.g;i:&b:ad:ww\&j\
X1+ X u

dslas a4 (Jl dsles ) £33 dslee 938 ‘.5 L alin &jype sl ol osls Kooy JI &l S
sl A

d(x1 —x2) 2

— =2t(x] — .

7 (x1 —x2)

1 . P
O\l 5 st ;HQ:B@M:M—M&}QM el g IS S5 G oS s 0

a&»; d‘c}o& u\y «u:vb.vl.u ol 0 03l OK:‘M} Ls‘f d‘ﬁ‘g{jﬁ g2 = +[2 cb
X1 — X2

Shedle i)

1 1
: +2 = A, +> =B.
X1+ X2 X1 — X2
:MWX1JX2@MJ‘)§Q|}>\J£}
dg1 081
a(gl,gz) _ (9)61 (9)62
A(x1,x2) 982 082
6x1 6)62
-1 -1
_ | Grx)? (x4 xp)?
- -1 -1
(x1=x2)%  (x1—x2)?
-2
= — = %0
(x% —x%)2

.3).«.3 Q\:.: Q‘jsda):d X2 9 X > 5 \) o&mé s.)b?- ‘D:{(t,xl,xg)le * ixZ} M‘)fé\:..”
:ﬁf&xzjxlebgzzB;gl = Al B8 Hdan ol (gl

A+B-2¢ = B-A
24-2yB-1) VT 2A-\B-1)

RUL g R PR CH PPN | PRI o )

S x1() =

dx; x1—x dx; x1—xp dx; o
C— = , — = , —— =X|—Xp+t.
dt x3—t dt x3—t dt

u=x1-x2 ;2,5 L .d(.x1_x2)/dtzor.3):§dﬂ4>.=;$cd}|j| ps> alre ;p;(.fb_ 1=
J&:J:’AJJJJ X1 :A—xzoé‘.}‘)bjlg X1 — X2 :AUT«"J"L"' r:\...»)@ d—?:oﬁ%d\ﬁ‘qﬁb
S o s & ol o s

éb,_de_ A dX3_

2= , — =A+1.
dt  x3—t dt

Yy\Y YA Sy VYl S A —



S Yoles ol o g3 ks IS LS5 iy Vo0 ol s Y leo oSy .0 o

e g’;:dﬂ‘d:w);b;ﬂ;\}xz(t):(A+l)t+B‘.::J:§@4>,=::&5’;:4:@@»;;)\
I‘.:uj\@ Cawd 4

de _ A
dt  At+B’

toeSe IS el BT OIS plesl (51 o
x2(t) =In|At+ B|+C.
Slewdle & ol&aws o0 Ol opl by s
S ix1=x0+A, x=lAr+B+C, x3=(A+1Dt+B.

S oy AsS lee Js LFKO

d 1
Zoi-S, x0)=1,
& dt y
a_ 1 0)=1
ax—r PV
(s Ol P ) g a1y oBaws ol 2
dx d(x—1)
N I =
t N dt
x-D2 - x-n2 -
X—1)— = X—1)—/ = 1.
d dt
. o d d(x—1) dy )
AL (=) =0k y— +(X—t)dE =0 s sl 33 0l 03,5 o b
.w\go@:dlﬁ&h&(x—t)yzAw.M)Jd—bttzoﬁjgdljfzé\%ijuz(x—t)y
: dy _y ., . : o c
PESVIETY .Ezzwb (..:.hb?- gr.:.&.lgﬂﬁ &) £33 d;MJJ;\Sx—tz‘%w\jtg t
Zﬁ)‘é C}«q:ﬂjéijBeXp(Z)
A
x=t+Ee_’/A, y = Be'’A.

A
A=Tolaty s B=10m y(0) = 180 I A=BL 2 =1 o x(0) = 1 4ls & g0 Gollas L
Newdiles & Sl

Fix=t+e!, y=¢.

YVY AT gyl VYl S oA —



il s Yo leo oSGy .0 oo < Ysleo ol fom 5 ks LSS LS5 gy 10

S o 1y el esls e 5K sl el 0.0

dx 5 5, dy dx x dy 'y
DG =0t g = Yu Ty A x
gy dx_ LAy _ 1 yE_y X
t oy’ dt X dt  x-y dt x-y’
5) % = sinxcosx, % = cosxsinx, 6) Cj{—); = e"é., et% = )lc’
dx 22 e o dy 1 :
7) T = C0s“ xcos”y+sin” xsin”y, i) sin2xsin2y, x(0)=y(0)=0.

Olpr ) oge a0y (Y.0) dlo s ons  Jowadl s Vs las ol S5 oyl S5 L2210
HUIPY

dx; dx> dxy dt
= =— 1 (0.0)
fl(t9-xl’x2"” axn) 1

fl(t7x1»-x2»'“7xn) fl(taxlax27""xn)

Ol olmns o lime JK8 SaS 4 Ll Jalos ((Y.0) o) b o&oass b o¥olas oS
el g abaly 53 8 ol s 58 WS ) s JLSEI LS 5 00 L s

ap _a __ dp _ Aray +ax + -+ + Ayay

by by by, Aibi+aby+-+ by,

eal s w5 b s sl Ay, A, Ay

—lnt -1y d_x = —ln—t S Yolas o&Kos Jle V.0
2x dt 2x
p:w‘:’)-’@ OJWJQ@\) oKos AR

dt  dx  dy
2x  —Inr  Int=2x

d
..\:;suw,d_fz

to s 0513 AKZMJ )3-’\: d‘)i:)\ *—":gjs L):Jj‘

dt d
2= = Intdt+2xdx =0,
2x Int
035 o 4 Gl el s JLES H(InE = 1) 407 = A g 2l 0= d(tInt =1+ 27) |
mﬁf@ oslizul £.7.0 31 ol&ws 5l IS0 cyas 5

ﬂ_ dx  dy  di+dx+dy
2x  —Inr Int-2x 0

, = d(it+x+y)=0,

o 0315 Jomdl i3 S Valas olins Ol g ¢l s el o&ns (51 LN S 1+ x+Y = B

 t(lnt-1)+x>=A, x+y+i=B.

AR YA Sy VYl S A —



@U%W@ﬁ#&;ﬁba@) i %) el s e Yalro ol O oot

ooodt dxdy
"4y—5x  St—3y 3x—4t

:ﬁf@&ﬁju@ﬂ?.v.a&sg e

oS 1, & Vslae oons e ATLD

3 dt 4 dx 5 dy  3dt+4dx+5dy
3'4y—5x  4'5t-3y 53x—4r 0 ’
2t dt _ 2x dx 2y dy _ 2tdi+2xdx+2ydy
2t'4y—5x  2x'5t-3y 2y 3x—4t 0 '
W5 d(+x2+y%) =05 d3t+2x+5y) =0 ol oLy
t2+x2+y2=B, 3t+4x+5y=A.
)'\M)L:&o@)wwg\ﬁj.ﬁ)ﬁl:)ya@édudbﬁ\
S 3t+4x+5y=A, r+x°+y*=B.
:J.,:S&b ol o3y ol s oV¥ales L;L@Alf:.ﬂ:j\;i.j,m by s 40
dt d d dt d d
nE-2Z_2 p) i
t X y xy yt xt
d dy d d d d dt
3)—x:——y:—p:——q’ 4)_x=__y:_,
y X p p Xt ytoooxy
5) dt _ﬂ_ﬂ 6) tdt _dx _dy
2-x2-y2 2x 2y’ X2=2xy—-x2  x+y x-y
7 dx _31-4y dy 4x-2

dt — 2y-3x" dt 2y-3x

ol ol b Ked o oVsles os £.0 isu
w)}sbd‘}.@?u:j)Lgo&.w)gi,..‘b—l.@;’&UJ‘}CAM‘oJﬁ;#Ls}jJ}UdUM&wJMJNQJB
->‘>jﬂo‘ﬁwﬁbiﬁb)y@\)d\f@ﬁgw‘ﬁp-v-;lfua
:Muw&ﬂ.}‘fij.)@f@ﬁ%‘ﬁp#&yéwo&w)&j‘)‘}b - PRV T N

dx

== + + (D),
g = duxtany Si(@®

#.0)

d
d_f =m1x+any+ ().

e 3y (5.0) NECISIRTINY o 3l s o s f1 s Ll slaed azz,azl,alz,a“fi.w«\
2R L i) = L) =0 ou S JSen

SHRCEIRNT
y ) ai axn | A

Yy 5’ TN ksl VYl S o —



il s Yo leo oSGy .0 oo ol Colps b o Ken o &Yl ol LK.

Sop ety ol X = AR+ F JSa w1, (5.0) ofas
2_[ &0
(70 )
Y =AV+Fslte(@b) » il a6 w S (@b sk » (5.0) oy Olsr S S5 53 1y
Gy 5 oS ks O o gas Ol o 2l w5 Z 5 ¥ 5 a3l (Kan (£.0) oo S

(@:b) » T Sy o das o LS5 1) gl 51 oley oos S (@ib) b Z5 ¥ o S

i@ z1(0)

YO=1%0 0

=y1z22—y221 #0, Vt € (a;b)

U diil (£.0) & ks 5 Kon dhslas slolsm 53l olows SO Z 5 ¥ 5T andd LY.F.0
g B&\)?=6+AZ+B?\;/MJ(.9 (5.0) osor sz ol KT sl O o s s O
gy culosluel A

Dol 1) X7 = AX o Jo sl ooy ol 0> oSed ows o= sl Jol LBs, YLFLO
b b;)Tej,f)ﬁ:LiAjo:bJ:ii:bAw

Ce :det(AI-A)=0. v.0)

X = AX o8 Ol (sl Labises b 5 (61,55 i plate i C slaady, <ol & 2
WL Ol e 3 Sl
Sasb 1 Ko 5 K1 Glasls 50 gl 53 il dls Dy 5 Ay ot (i ) 53 Cp S (A
W\Q)L.& X ZAX)aK:.»;JN H)‘j’.' ‘Qj;f\ .AX2 2/12)22‘514)(1 2/11)21 45‘..:4[3@
Ll ggds ol sluel Ay 5 Ap S Al)?le/llt +A2)?ge/lztj\
S sl wws 55 gl 53 AL s A = Ay 1SS b 4k S Ce ST (@
0551 AXY = X7+ X0 5 AXD = XD S b o5k b XD 5 XO Gl
ol slael Ay 5 Ay S {A1U1 +A2U2}e”2’ Hews)le X' = AX o wrses Dl
Ui =XV +1X0 5 sal 55
b X X Slals oo cnl 53 il @i gaoie labies sbaaty, Ll Co 51 (2
i slaalys L XD 5 X 5 AR +iX)) = (@£ BDX + X)) S b b
V=Vi+iVy ol 3 S Vi + V) 3l cws)ls X’fAX:K:M;@w Ol 0581 dzn
eal s slast A, B 5 Uy = X\ +iXY o <V = AU, + BU, 5
RUL I R PR RCH PPN PR 8 ¥

dx dy
éa.z—x—y, Z——x+y.

Y\v YA Sy VYl S A —



qﬁﬁwpﬁﬁgygbua@s i %) el s e Yalro ol O oot

S e X = AX JSo 41 o8 ol J

—)_ x(t) _ 1 _1
X‘(ym ) A‘(—l 1 )

j\w)walixﬂ;w&;wu)yw\)s

-1 1

Cgldet(/Uz—A)ZOZ’ 1 -1

’:0:13—21=0, = 1=0,2.

A)?lz/ll)?],)?lz( g )(.T;:u,z;;\.,lzzzj/ll=0:w|o>|;t)v.f.o;\¢\uum

g;“«.vv:lb ‘Q))'“p O:abb

I -1 \[a)\_ ,f« a-B=0 —a
(4G )-el5) = {552 = o

S 3500 483 Ol e 2l

ALl oson Bl S (o4 sl Bo

I -1 a\ |« a—B="2a, S
(—1 1 )(ﬁ)—z(ﬁ), = {_M:m, = o=k

S 500 425 Ol ol ply
B} 1
Xo :( - )

S ewd)le go@:ng\ﬁv.\c.oybm L=-1 (':”;u”ﬁ S golesds B

23] = e )ene( )
A( ! )B( ! )

S x=A+Be¥, y=A—-Be*.

:(..3)|> AXy =X 5 X)z =

S~——

—_
= R

42»33))

S o 1y s oVoles oons Jle L0.F.0

dx dy
& —=2x+3 — =2 .
dr TN g Ty

YA VYA gl VY il s e —



il s Yo leo oSGy .0 oo ol Colps b o Ken o &Yl ol LK.

AJJLLA‘CJ)}JO_{‘)A A:( 2 :i )QTJ}A\f‘w‘}}Q\)SJ)?’Z)?C))j.p@‘)a&méd‘ IJ>
5 cwssle & oKy aasedon

1-2 -3
Co - I -2 -1
A=-2)A1-1)=-6=0, = A =-1,1,=4.

o

= = - - - - o .
o3 AXs = X5 5 AXp = 41X S Len ol X2=( g )JXI =( B )(‘“‘fu’ﬁ
Q)}aﬂ

> a:—ﬁ’

2 +36 = —a,
C = 20+B:_ﬂs

S 3505 5o OlSe nlnle

wlie Cjygo

Y\ _ (v 2y+30 =4y, _2
)(9)_4(9)’ - {27+0=46, = f=37

S 5505 455 Ol P e e opl ol
> 3
(1)

Slewiile € o&ws pses Ol Y0 0 b o Lalg3ds y 5 08 505 x5
y;( ;C )=Ae"( _11 )+Be4’( 3 )

S o x=Ae " +3Be*, y=—Ae +2BeY.

Jifb s_“J)L:J.}

Ll gds el sluel By A S
S 1y oVolas olfons e L£.F.0

Cdx dy
& 7 =x-y, 7 = x+3y.

Y34 AT et VYl S e —



qﬁﬁwpﬁﬁgygbua@s i %) el s e Yalro ol O oot

dasin dslxs .Q&)}QUSJX':AXQ)ypbo@wswl4A=( } _31 )U’J"L’J"
Sl le oKaus ol

-1 1
-1 1-3

P —41+4=0, = 4= =2.

Ce ‘ ‘20,

«fwau)bﬁ)?z:( z )j)?lz(g)r.:supﬁ .w‘u\:'c)\‘.\c.aﬂgdl}m

Sy O:"JJ .AX)I 2)_()2+/11X)1‘5AX)2 =/l])?2

HEN I

3 )\e o) y+36 =26, {Hz—y,
=

L= o _(v ), @ a-B=y+a, a+pB=0.

1 3 \gl=\e | 5/ a+3B=0+28,

Ia)yoi‘)b ﬁ=037=1¢r§&ﬁ¢f|ﬁJ‘M‘ﬁ>ﬁJ7dﬁ

(5 ) w=( L) = a5 (4
b B=1sy=0030 ke 0w v
o) _ [ —1 o2 (0 5 [ -1
Fo(3) (2} = ae()

(AU, + BU,)e*
-1 -1 1 )
P53 en( S e L e

S+ x(t)=(—(A+B)+Bne*, y(t)=(A-Bie”.
R UL PR PR RCH I PYIA M  CPRYA )

X
—_
~ o=
~——
I

Jf::b C))L..&)

d d
& d—): =2x+y, s =4y—x.

& aasie dslas .cM:}SQ)\decX’:AXQ)ya.g\)oK;M;Qﬁ\A:(i _11 )u’ﬁbd"

A-61+9=0 = A, =1, =3.

Yy AT gyl VYl S oA —



il s Yo leo oSGy .0 oo ol Colps b o Ken o &Yl ol LK.

AX2=3X24§ML§L¢J|>I.X}2=( Z ))X’] =( g )m‘fﬁ el Y0 5 o I s
il el LAX = Xo +3x1

Y e
4 -1 J\e )] "\eo) _, | dy-0=30, {9:7,
2 1 a) (v 3 @ 2+ =y +3aq, B=v+a.
(4 -1 )(,8)_(9)+ (ﬁ) da—f=0+3B,

e a=0sy=1,650 Lalbasyosr

O —)(1)_ 1 —)_ 0 _ 1
o) = e (V)0

b a=1sy=00,230 (piaen

—)(2)_ 1 —)(2)_ 0 —)_ 1
W) w=(o) = (i)

X
—_
~ =
S —

Il

{Aljl +B(72}e3’
HEOThE

< ¢ x(t) = (A+Be¥, y(t)=(A+B+Bie.
S 1y s oVolas olons e ALFLO

dx dy
E:—=x— —= =2x-y.
a7 >, a7

ol aaseio dslas .@jo\j¢f'=AfJﬁ@\)onﬂsgA=(; :? )u’f”—' -

B FORRT PN LCI

A-1 5
-2 A+1

/12+9:0, = A=0+3i

Cg . ’ ’20,

-

JXF( Zr )«)?] =( Z )m‘—‘&ﬂd‘—* B=3sa=0:cwlesls &, 7.¥.0 5 2 Il
e ol 53 AR +i%) = (043X, +iX)

1 -5 a+ci _3; a+ci N (a—5b)+ (c—5d)i = =3¢+ 3ai,
2 -1 b+di )~ b+di ) 2a-b)+ Q2c—d)i =-3d+3bi,

- a—5b=-3c, ¢—5d=23a, a=5b-3c,
2a—b=-3d, 2c—d=3b, d=2c-3b.

YY) AT et VYl S e —



qﬁﬁwpﬁﬁgygbua@s i %) el s e Yalro ol O oot

;d=2ca=—3ﬁ)bc=1jb:0u¢ijﬂg.JJJA\}}J:b,CAS
o) _ [ 3 m_(1
=) <[,

U = eYcos3t+isin 3t)()?§1) + i}?gl)),
-3+
2i

—3cos3t—sin3t+ (cos 3t — 3sin 31)i
—2sin3t+2cos3ti ’

(cos3t+isin3t) (

;d=—3;a:5ﬁ)\;c=0;b=lub)\.g«gu.»o)y«f

(1) (3)

Uy = e"(cos3r+isin3n(X\” +iX),

.. 5
(cos3t+zsm3t)( 1-3i )

5cos3t+5isin3t
cos3t+3sin3¢+ (sin3r—3cos 31)i

45‘_/)1+‘_/)2)'\g;..«3)\,& & s Sl ol ol

‘7 = Al_])1+B(j2=‘71+i‘72,
Vo= A —3cos3t—3sin3¢t Scos3t

b= —2sin3t¢ cos3t+3sin3t )’
Vo= A cos 3¢ —3sin 3t S5sin3¢

2= 2cos3t sin3t—3cos3t |

X = =
B (y)=V1+V2,

x(1) = (=2A + 5B)cos 3t + (—~6A + 5B)sin 31,
¥(f) = (—2A +4B)sin 3¢ + (2A — 2B) cos 31.

S 1y oVolas oons Jle L4LFL0

cdx dy
é".dt—3x 3y, dt_3x y.

YYY AT et VWl S e —



il s Yo leo oSGy .0 oo ol Colps b o Ken o &Yl ol LK.

on) aaieta dslas .g.zjso\,:&x'zxdg.z@ba&wwmz(g j )u,:;p (-

P
s

-3 3
Cs - ' -3 /1+1|‘0

AZ-2+6=0 = A1=1=V5i,

A()?1+i)?2)=j)?2=( Z, ) X = ( Z )(,,su,s,;‘_st, el 0313 55 Y0 g Sl g

iy ool 5 (1+ V3K +iX))
3 -3 a+ci . +ci
( 3 -1 )( b+ di )=(1+ ‘/5’)( b+di )
:>{ 3(a+ci)=3(b+di) = (1+ V5i)a+ci),

3(a+ci)— (b+di) = (1+ V5i) b +di),

_[3-3=a- V5¢,3-b=b-V5d,
3¢=3d= V5+c¢,3c—d=d+ V5b,

{ a=0Bb-cV5)/2,
d=@Bc-bV5)/2.

:jd=3)a=—\/§¢))yw|).> .c=2;b=0{..:;§daub,’ob,co>ﬁo\)$d>@4;.-;3\.3

O e A O
= (790) w=(3)

A 3
Ui = (e'cos V5t+ie'sin \/gt){( _8/3 )+i( g )}
- —V5cos V5t —2sin V5t tie —V5sin V5t +2cos V5t
- —3sin V5t cos V51
:de—\/gja=3Q)yw\)>.C:O)bZZﬁf@dﬁﬁgJ@d}f
o2 _ (3) go_( O
= (2} e )
4l yd
U, =

¢'(cos V5t +isin \/§t){( ; )+i( _(\)/5 )}

= o 3cos V5t 3sin V5
B 2cos V5t + V5sin \/gt 2sin V5¢— V5cos \/gt

yyy

— AT i) —

Wil S e



e b o ol o g5 eyl S sy 0.0 il s Yo leo oSy .0 oo

45‘71-}-‘72}\ Cadjle & o30e Ol V.0 Gollas ol pb

A(j] +B[j2 = ‘71 +‘72,
AR —V5cos V5 —2sin V5t + B 3cos V3t
—3sin V5t 2cos V5t+ V5sin V51 |

7V = Al —V5sin V5t +2cos V5t + B! 3sin V51
2= cos V51 2sin V51— V5cos V51 |

Lalgds cobslael By A S

<L
1

S o sl I ol e L FD

x' =3x, X' =3x-2y, X' =Tx+y,
l){ y =2x-y, 2){ Yy =2x-2y, ){ Yy =-9x-3y,
X' =x-y, X' =5x+4y, x'=-x/2+3y,
4){ Y =2x+4y, 5){ y = —4x-15y, 6){ y =5x+3y,
7){ x, =6x+y, 8){ x’ = 5x+ 3y, 9){ X' =x+4y,
Y =2x+y, Y =-3x+y, y=x+y,
X =2x+y, X' =3x-y, X = =5x+y,
10){ Y = —2xtdy, 11){ Y = x+3y, 12){ y = —4x—3y,
X' =2x-y, X' =—x-3y, X' =5x-2y,
13){ Y =4x+2y, 14){ y =3x-y, 15){ Yy =4x-y,
X' =3x+2y, X' =—4x+y, X' =4x+y,
16){ Y ==-2x+y, 17){ Y =2x+y, 18){ Y =-x+4y,
X' =x-2y, X' =-5x-28y, X' =2x-y,
19){ y =3x+3y, 20){ y =2x-y, 21){ y = x+3y,
X' =x+y/6, X' =—=5x+3y, X' =-5x-y,
22){ Yy =-3x+2y, 23){ Yy =4x+3y, 24) Y =4x-y,
X' =4x-73y, X' =—-x—4y, X' =-2x+2y,
25){ Y =3x-2y, 26){ Y =4x+7y, 27){ y = -2x+2y,
X' =x+9y, X =—-x—28y, X' =y,
28){ y =—-x-15y, 29){ Y =x/2+3y, 30){ Y =-9x+6y

ad b oKs Jo 3 pulb piS gy 0.0 s

X =53 43,0 5 ool ol b b o SVolas ol oalie 43S (23 J gy 21100
X' = AX (Kon o8 (s 0y sl ) sl o Ky 5 Xy 43S (55 oS J= L AX # F
cljsaSch szcl)?1+cz}?2‘_j§,34g¢fw.n)}al§:w; s Ol O ol 53 ol

LS s Bheo c’l)_()1+c’2)?2 =Fislw 30050

Y Yf TR sl VYl S A —



il s Yo leo oSGy .0 oo et b o ol f o eyl i i) 0.0

S 1oy oVolas olons e LY.0.0

dx dy 3,
P — = 2x—-4dy+4dt+1, —=- —t°.
& 7 x—4y+4t+1, 7 x+y+2t

Ao A\ o *) mo 4,
-1 1 y Et

i )le o&ons (pl hnadedio Uslae el 5 OIS 0 X = AX+F JSE a0 1) & oss &y o0 0l
3

A+2 4

Cs - l 1 a1

/12+/l—6:():>/11=+2,/12:—3.

-0

- - - a .
Q))’“’C)i|)>‘AX1:2X13X1:('3 )(’?Su”f

-2 -4 a) |« —2a-48 = 2a, _
(3055 )= 2t =

S 3505 5B OB nlnle
1
X =( ! )

wa)?zz—?,)?U)?l:( Z )U,s,;p;,,;{\ =1l S (o @i elsds Jsa S

-2 A4\ a)_ a —2a -4 = -3a, _
S s H E Bl L

S 3505 5B Ol S nlnle
4
X2 =( 1 )

S emisbe & Son Bslas gagos Ol o B=1 b S 45,5 BO3s ol yds s o
Xh =A)?1€2t+BX)ze_3t,

Xy =1 Xie? + X6 (S o0 555 1.0.0 4 B L 0sST walgds cylslasl By A S

Olnle
e +acie™ =441,
P 2t /v =3t »l 1 2
i Xie” +eoyXoe = F, = B T TR )
—cie” tce =<1,

~

o1 _
2 4o \[ ¢ 41+1 ¢ = =56 ~dr= e,
( 2t —3t )( /l )= Etz , =

- c 1
o 2 2 ch = E(3;2 +8t+2)e.

YYoO AT et VYl S e —



e b o ol o g5 eyl S sy 0.0 il s Yo leo oSy .0 oo

00l 68 IS L et 3
1 1
c1() = g(r+3z2)e-2’, c(f) = E(ﬁ +20e>.

ol i 6 (o> Dl 22

3 —
X, = 61X162’+62X26 3

= %(3t2+t)( _11 )+%(t2+21‘)( ‘11 )

j\M)QQTJAN%Aﬁ)

|

—_
| =~
-
[\

— +
N~
S~
+
b
Q

84
—_—
-
[

~———
+
>
Q

—_
— A
~——

ol

S x(t) = +1+ A +4Be, (1) = 2 —Ae* + Be™ .
Lalgds cobslael By A Ry
oS o by oVolas ofons e L¥.0.0

dx dy
& — =-3x+2t+2t, — =-3y+r+1.
dt x dt Y

S cisOlgs X =AX+F JSb oty olows ool ¢ o

-3 2 2t
A:( o 3 ) ﬁ:(rn)’ Ce: (1+3)% =

u.)

-3 2 y
0 -3 0 -360 = -36, 0=0,
-3 2 1% 0% = -3a+2B=vy-3a, = v=28.
0 -3 B 0 -38=60-3p4,
b B=0sa=1,250 LalzbBya
o) w=(5) = (o)

Yys VYA gl VY il s e —

= = = =2 = = = a .
plpte LAXY = X5 -3X) 5 AXy = =3Xp Lo oyl 2 X5 =( g )J X1 =( B )rfuﬂﬁ
) -3y +20 = -3y,
-3



il s Yo leo oSGy .0 oo et b o ol f o eyl i i) 0.0

:‘.:x)bj':\lﬂ:l}a'zoub,é

() (3] = o-(2) ()

B C»MJ)L.& gk;;‘}"‘-“ g‘f Q&j‘)ﬁt:}

T (xh) = AU +Be U,
Yh
1 0\ -3 3 2
{(O)w(l)}e cme( 2).

S o x) =Ae”¥ +2Bte™, yu(t) = Be .

248 dzn Al S 02 5 ¢ 45)_(}, =c1e3U| + 27U, (=S oA ).0.0 4k Jl-
1ol by S s G e T +che MUy = F dslas

1 2t 2t
r =3t r =3t —
de (o ) (T)-(20)

{ ) +2tch = (2ne*, _ { ¢ = =272,

-2

, c1 = 5(9{2—6”2),
1

= (t+ e, ¢y =+ 1)e¥,

1
cl1 = 6(31‘4—2).
N
4
ﬁ(6t_ 1)
X, = 6‘1673ZU1 +C2€73IU2 =

1
- 2
9(31‘+ )

Sewiile & psee Slsr s

S X=X,+X,
X 1 24r-4 a1 _af 2t
(y) 7 ( 9+6 )+Ae (0)+Be L
4l s
8 4 t 2
S x(t)=Ae N +2Be Y+ 21— —, y({)=Be '+ - +=.
x(1) e ' +2Be +9 >7 y(®) e +3+9

S o 1oy oVolas olons Jle LF.0.0

N dx_— +sect dy_
a7 Codr

VYV YA g Y il S o A



e b o ol o g5 eyl S sy 0.0 il s Yo leo oSy .0 oo

S s X' = AXHF &0 0 1y olSaws ol 2 J>

0 -1 o sect

=0:22+1=0:21=0=+1i.

Sogo 5 5 AK +iXa) = iRy +iXa) 5 Xa =( ) ( Z )(wfuﬂf
0 -1 a+ci v a+ci - —b—-di=—-c+ai, d
1 0 N\ b+di )7\ b+di ) a+ci=—d+bi, b
jb=0jd=—1ﬁ)‘>C20ja=lubjéLgsM‘)SJ}Cjam
> _ [ 1 m_[0 5 . 1\ (0
X, _(O)’ X, —( 1 ), = U;=e¢ (cost+151nt){(0)+z( -1 s
— 7 :( cost )+i( sint )
sint —cost
ijIJdZOﬁ)\J}.‘JCZIJQZOUé}Q

X)iz):( (1) ), Xf):( é ), — ﬁzzeOI(COSt+iSinl){( (l) )+l( (1) )},
_ 02:( —sint )+i( cost )

cost sint
SV +V) )l cassle & o i & Ken olws Lo goe Olgz (ol ol
‘_/)1+i‘72 = Aﬁ1+B(72

_ (Acost—Bsint) ( Asint+ Bcost )

Asint+ Bcost —Acost+ Bsint
= = S
X, = Vi+V,
cost+sint —sint+cost
Al . +B .
sint —cost cost+sint
0=S oo ) 0.0 4k -
> cost+sint —sinf+cost
szcl . 2 .
sint —cost cost+sint

YYA AT et VWl S e —



il s Yo leo oSGy .0 oo

w}@y‘fij)ﬂw&;«/ £

cost+sint
sint—cost

’
dl

- -

Xp+ X,

(o

S

|

Jo

tcost—sintln|cost|
tsint+costln|cost|

S o Bheo i Asle 3501 &S

, [ —sint+cost sect
c . = .
cost+sint 0
Z(..“:)L} ‘u:"J"L"'
c1 = Injcost|,
) =-—t

Sl ews,le gg;&jﬁa}-gb;’-j

)

Slewisle & o5 Sl

tcost—sintln|cost| cost+sint —sint+cost
. +A| . +B . s
tsint+costln|cost| sint —cost cost+sint
Olnly
P x =A(cost+sint)+ B(cost—sint) +tcost—sintln|cost|,
) y = A(sint —cost) + B(cost +sint) + ¢sint +costIn|cost.
S o 1y ek esls slealons 31 G a ol s .0.0.0
1 X 4+2x—y=—é%, ) x =x+y—cost,
y +3x—2y = 6e%, Y +y+2x = cost+sint,
3 X =y+tan’r—1, 4 X +4x+2y=2/(e' - 1),
Yy +x = tant, y =6x+3y-3/(e' - 1),
/ _ / —
5) x, =y, 6) x/ =3x—-4y+1,
v +x=1/cost, Yy =2x-3y+t.
ua)\gy u‘:’JJJ.‘ oalzou! f’.odiéq

alfzusgﬂ.);;ﬁfu%w&&ﬁwﬁﬂ&pdw\L,.Jij)wbs J.-)wui«‘,) AN.2.0
‘Uﬂ}i’u wﬁg&dﬁﬁéﬁ)&jo&ﬂ.} U:"L)L})‘wf M)J&F&j)&d&@c&&bw

el dal i s s Ol 5>

S o 1y s oK Jls LY.£0

d
D ox—5y-37,

o x(0) =y(0) =0.

AAA

YA sy WY il s T



oY ey sl eslizal L£.0 il s Yo leo oSy .0 oz

fpold el 0l OYslas (5, b 3 u:sjf oYL

sZ{x} - x(0) = -7.2{x} + 2y} + §, (x+7)X+7Y = §,
S S
37 37
sy} -(0) = -2.2{x} - 5.2{y} - = 2X+(s+5)Y =3
Sl ans ¥ = Ly s X = Z{x} S
552425537 —475-259
X(s)= =3 T8 TIL Y(s)= ——0 7
)= FFr125+37) )= F 125437
:("»U‘J‘L.J:'b'.'tf’
x(t) = .z—l{X(s)}
= g_] l_l_i
s s (s+6)2+1
= 1—t—e76’$71{—s }
s2+1
= 1-t—e%cost,
o = 27}

17 5+6 1
= - +
s 82 (s+6)2+1 (s+6)2+1

= 1—7t—e_6’.,€”_1{ 5 }+e‘6’$_1 b
s2+1 s2+1

6

= 1-T7t—e % cost+e % sint.

S o 1y o enls S¥sles o8y Jlis LYFL£L0

d d
g:d—f:2x+3y+t, 7f:—sﬁzy, x0)=—1, y(0)=0.

fols ¥ = LUy} 5 X = L{x] 5555 ead esls S¥slas (b 31 (8,5 WY L

sZx}-x(0) = 2.2{x}+ 3.2} + é _ { (s=2)X(s)=3Y(s)= 1+ s—12

s,,?{y}—y(()) = —3${x}+2,§f{y}, 3X(s)+(s=2)Y(s5)=0

(P D(s-2)

C s2(s2+4s+13)°
3(s2+1)

(2 +4s+13)

X(s)

Y(s) =

YYe TR sl VYl S A —



il s Yo leo oSGy .0 oo LY iy sl eslizal 2.0

:('3’)‘;“01)|J'~’L:‘3’
x(t) = .,zﬂ—l{X(s)}
_ ) 21,31 15 s+2 503 3
- 13's 42 137 (s+2)2+32 156 (s+2)2+32
2 3 15, _1{ s } 503 5 . 3
= i lgr ety i 7L G
ERSAETN 2132 156° 2+ 32
23 15 L, 503 ,, .
= 13+4t+13e cos 3t 156e sin 3¢,
o = 27}

R~ 121 3 1 12 s+2 171 3
169°s 13752 169 (s+2)2+32 169 (s+2)2+32

171 _,, .
@_Et_@e c0s3t—@e sin 3t.

S o by oVolas olons e LFL£L0

d?x dy ,
W+E:4x’ x0)=0, X (0)=1,
dx d*y
- - = R 0)= 0’ "(0)=2.
dr drf? % Y0 Yo

ol ¥ = Ly} s X = L{xf G2 5 0kt ool olfas S¥slas 31 28,8 WY L

2L {x} —5x(0)—x"(0) + sL{y} —-y(0) = 4L{x},
4sL{x} - 4x(0) — s> 2|y} + sy(0) +y'(0) = 9Ly},

X(s) = 52 —2s
. { (s> —HX +sy=0, _ ()= $2+9s52-36
45X — (s> +9)Y =5-2, (s=2)(s*>—4)
V) == 507 36
5 +9s5-36

:("va “U:"J”L"’

x(1)

f—l{X(s)}

g2 s 4 2+V3 1 2-V3 1
15.S2+12 5.S2+12 30 .S+\/§ 30 .S_\/g

= icos\/ﬁ+ 4 sin\/ﬁt—2+\/§e_‘5’—2_—\/§e‘/§t,
5 SV2 30 30

YY)y YA ks VY il S o —
& 2 Ot



oY ey sl eslizal L£.0 il s Yo leo oSy .0 oz

o = 27 r)
_ )16 s 32 1 +2+\/§ 1 2-+3 1
15°2+12 152412 303 s+ V3 30V3 s—v3|
S o by oy oVolas ofons e L0.£.0
S X +3x—4y=cost, Yy -3y+2x=1, x(0)=0, y0)=1.
oS st oY ol o3l ol ¥slae b b Sl 2
S
Lixt—x(0)+3.Lxt —-4.L3yt = ,
sZ{x)=x@+32{x) =42} = 5
1
S.Z{y} —y(O)—Sﬁ{y} +2${x} =3
rf)‘akyzf{y}jx=${x}upﬁb
s 7/2 5 13s+1 4
(s+3)X—4Y = ——, X(s) = - — -—
s2+1 _ (s) s—1 s+1+2s2+1 s2°
1+s2 7/2  5/2 s 1 3
2X+ —3Y: N Y = — -_— -,
(5=3) 52 () s—1 s+1+52+1 s s2

7 3 1
x(t) = X_I{X(s)} = 56’—5_’+ Ecost+ E,sint—4t

7 5
-1 _ t —t
y(t)—.i” {Y(s)}——ze ——Ze +cost—3r—1.

S o by s oVolas oons Jle L£.5.0

Y =x-y, y0)=0, y'(0)=-1,
Z//

{ X’ =3(y-x+z), x(0)=0, x'(0)=0,
=-z 20)=1, Z©)=0.

g e e T P e O

_3(s-1D
2X =3(Y-X+2Z) $(s? +4)
SY+1=X+Y = __36-b 1
327 _g=_7 S2(s2+ 1D+ s2+1
S
Z=

s2+1

3 3 3
x)=-(1-1—- Zcos2t+ gsin2t

4
y(t) = E(1 -+ lcosZt— l sin2t—cost
4 4 8
z(t) = cost

YYYy YR Sl VY il S o



il s Yo leo oSGy .0 oo LY iy sl eslizal 2.0

S o 1y el esls s 5K p sl el V.20
x—y —2x+2y=1-2t, x(0)=0, x'(0)=0,
X' +2y +x=0, y(0) =0,
x"=3x +2x+y -y=0, x(0)=0, x'(0)=0,
=X +x+y’'=5y+4y=0, y0)=1, y(0)=0,
x”—x +9x—y" -y -3y=0, x(0)=1, x'(0)=1,
X' +x +T7x=y"+y -=5y=0, y0)=0, y(0)=

b
2)

3)

y+x=0, y0)= Y+y=x+e, y0)=1,

6) '=-x-z, y(0)=0,
,__x_y’ Z(O)zla

=—x+y+z+t, x(1)=0, { 3t =2x+y-z,  x(1)=1,
9)

l

=-—x+y+z+e, x(0)=0, - X =y x(0) = -1,
—x+y+z+4 z(0) =0, ﬁ _

8) 2ty = x+3y+z, y(1) =1,

617 = —-x+7y+5z, z(1)=1,

ty =x- y+z+t3 y(1) =0,
17 =x+y+z+4, z(1)=0,
x'+y =2sinht, x(0)=1,
Y+ =é, y©0) =1,
X' +7 =2 +e€', z(0)=0.

10)

4 { x+y=0, x(O)—l 5) { X+x=y+e, x(0)=1,

S o 1y ok oals JLSE Vol ooy Jls LALFLO

@1(x) = x+ f xe*“)gm(r)m f x(x—l)soz(l)dt,
0 0

& x x
px) =1+ f sinh(x —1) ¢ (t)dt — f e(x“)goz(t)dt.
0 0
ol @i = L} o 55 SVl 31 2 G b 5351 8.8 AW L
1 1 1 s2+s—1
Qi(s) =5+ ‘DI(S)+ 5 ©2(s), Qi() = ——5——
s s+ — s(s—=1)(s*+1)
®(5) 1+ 1 ®1(5) 1@() ® P 5241
§)=—+—5— §)— —— s). = .
2 2 2+l T so1 2 2(5) (s—D(s+D(s2+ 1)

o) = 7o)

1 1 1 11 3 s
= N4 -. +—. -=
{s 2's—1 2°s52+1 2s2+1}

1 ] X 1 s
+—e*+=sinx— =cosx,
26 5 1n x 5 X.

YYY TN ) VYl S A



u.v)f:yu.jjjjf owlezw] . £.0

il s Yo leo oSy .0 oz

1y

2)

3)

4)

5)

6)

erx) = L7 o))

1

_ g—l{l s 1 s

= +=. -
2°s2+1 2752-1 s2+1}

= —cosx—sinx+ —coshux.
2 2

S o 1y e ool lealKows 51K 8 by e

@1(x) = 1—2£Xez(x_’)¢1(t)dt+f0x (0 dt,
gaz(x)=4x—foxwl(t)dt+4£x(x—t)goz(t)dt,
pi1(x) =€ + fo 2070 gy (1) di - fo D gty
pr(x) = —x— fo - (0di+ fo - Dga(aydr,
sm(x)=x+foxwmdwfox(x—r)mmdz,
Pa(x) = 1- fo D gty + fo “pa(tyd,
(pl(x)=eX—f0x<p1(t)dr+4f0xe<x—f)¢2(t)dt,
a0 = 1- fo TN gy (ydi + fo “eroyd,
1) = 2x fo -0 0di+ fo “eroyd,
<p2(x):—2—4j:<p1(z)dt+3fox(x—t)go2(t)dt,
sm(x)=2—fox(x—t)sol(r>dt—4f0x¢z(r>dt,

soz(x)=1—f0 sm(t)dt—fo (x=0D (1) dt,

yY¥

AT gl VYl s

A.2.0

e



awlbols

Agarwal, R.P.; O’'Regan, D.; An introduction to ordinary differential equa-
tions. Universitext. Springer, New York, 2008. xii+321 pp. ISBN: 978-0-
387-71275-8

Atkinson, K.E.; Han, W.; Stewart, D.; Numerical solution of ordinary
differential equations. Pure and Applied Mathematics (Hoboken). John
Wiley & Sons, Inc., Hoboken, NJ, 2009. xii4+252 pp.+loose erratum. ISBN:
978-0-470-04294-6

Arnold, V.I.; Ordinary differential equations. Translated from the Rus-
sian by Roger Cooke. Second printing of the 1992 edition. Universitext.
Springer-Verlag, Berlin, 2006. ii+334 pp. ISBN: 978-3-540-34563-3; 3-540-
34563-9

Ahmad, S.; Rama Mohana Rao, M.; Theory of ordinary differential equa-
tions. With applications in biology and engineering. Affiliated East-West
Press Pvt. Ltd., New Delhi, 1999. viii+335 pp. ISBN: 81-85938-94-6

Butcher, J.C.; Numerical methods for ordinary differential equations. Sec-
ond edition. John Wiley & Sons, Ltd., Chichester, 2008. xx-+463 pp. ISBN:
978-0-470-72335-7

Chicone, C.; Ordinary differential equations with applications. Second edi-
tion. Texts in Applied Mathematics, 34. Springer, New York, 2006. xx+636
pp. ISBN: 978-0387

Cronin, J.; Ordinary differential equations. Introduction and qualitative
theory. Third edition. Pure and Applied Mathematics (Boca Raton), 292.
Chapman & Hall/CRC, Boca Raton, FL, 2008. xx+381 pp. ISBN: 978-0-
8247-2337-8; 0-8247-2337-6

Coddington, E.A.; Carlson, R.; Linear ordinary differential equations. So-
ciety for Industrial and Applied Mathematics (STAM), Philadelphia, PA,
1997. xii+341 pp. ISBN: 0-89871-388-9

YYo



[13]

[14]

[16]

UU;‘;L{ ub’g[.:.(

Ding, T.; Approaches to the qualitative theory of ordinary differential
equations. Dynamical systems and nonlinear oscillations. Peking Univer-
sity Series in Mathematics, 3. World Scientific Publishing Co. Pte. Ltd.,
Hackensack, NJ, 2007. x+383 pp. ISBN: 978-981-270-468-9; 981-270-468-X

Emanuel, G.; Solution of ordinary differential equations by continuous
groups. Chapman & Hall/CRC, Boca Raton, FL, 2001. vi+220 pp. ISBN:
1-58488-243-3

Filippov, V.V.; Basic topological structures of ordinary differential equa-
tions. Translated from the Russian. Mathematics and its Applications, 432.
Kluwer Academic Publishers, Dordrecht, 1998. xiv+516 pp. ISBN: 0-7923-
4951-2

Greenspan, D.; Numerical solution of ordinary differential equations for
classical, relativistic and nano systems. Wiley-VCH Verlag GmbH & Co.
KGaA, Weinheim, 2006. x+204 pp. ISBN: 978-3-527-40610-4; 3-527-40610-
7

Godunov, S.K.; Ordinary differential equations with constant coefficient.
Translated from the 1994 Russian original by Tamara Rozhkovskaya.
Translations of Mathematical Monographs, 169. American Mathematical
Society, Providence, RI, 1997. x+282 pp. ISBN: 0-8218-0656-4

Hairer, E.; Wanner, G.; Solving ordinary differential equations. II. Stiff and
differential-algebraic problems. Second edition. Springer Series in Com-
putational Mathematics, 14. Springer-Verlag, Berlin, 1996. xvi+614 pp.
ISBN: 3-540-60452-9

Hastings, S.P.; McLeod, J.B.; Classical methods in ordinary differential
equations. With applications to boundary value problems. Graduate Stud-

ies in Mathematics, 129. American Mathematical Society, Providence, RI,
2012. xviii+373 pp. ISBN: 978-0-8218-4694-0

Hairer, E.; Wanner, G.; Solving ordinary differential equations. II.
Stiff and differential-algebraic problems. Second revised edition, paper-
back. Springer Series in Computational Mathematics, 14. Springer-Verlag,
Berlin, 2010. xvi+614 pp. ISBN: 978-3-642-05220-0

Hsu, S.B.; Ordinary differential equations with applications. Series on Ap-
plied Mathematics, 16. World Scientific Publishing Co. Pte. Ltd., Hacken-
sack, NJ, 2006. x+244 pp. ISBN: 981-256-319-9

Hartman, P.; Ordinary differential equations. Corrected reprint of the sec-
ond (1982) edition [Birkh&user, Boston, MA; MR0658490 (83e:34002)].
With a foreword by Peter Bates. Classics in Applied Mathematics, 38. So-
ciety for Industrial and Applied Mathematics (STAM), Philadelphia, PA,
2002. xx+612 pp. ISBN: 0-89871-510-5

Yys YA et VYl S e —



d.oUgL:f uL?gL:f

Hsieh, P.F.; Sibuya, Y.; Basic theory of ordinary differential equations.
Universitext. Springer-Verlag, New York, 1999. xii+468 pp. ISBN: 0-387-
98699-5

Ibragimov, N.H.; Elementary Lie group analysis and ordinary differential
equations. Wiley Series in Mathematical Methods in Practice, 4. John
Wiley & Sons, Ltd., Chichester, 1999. xviii+347 pp. ISBN: 0-471-97430-7

Jackiewicz, Z.; General linear methods for ordinary differential equations.
John Wiley & Sons, Inc., Hoboken, NJ, 2009. xvi+482 pp. ISBN: 978-0-
470-40855-1

Jordan, D.W.; Smith, P. Nonlinear ordinary differential equations. An
introduction for scientists and engineers. Fourth edition. Oxford University
Press, Oxford, 2007. viii+531 pp. ISBN: 978-0-19-920825-8

Lin, C.Y.; Theory and examples of ordinary differential equations. Series
on Concrete and Applicable Mathematics, 10. World Scientific Publishing
Co. Pte. Ltd., Hackensack, NJ, 2011. xiv+540 pp. ISBN: 978-981-4307-12-
3; 981-4307-12-2

Mattheij, R.M.M.; Molenaar, J.; Ordinary differential equations in theory
and practice. John Wiley & Sons, Ltd., Chichester, 1996. xii+407 pp.
ISBN: 0-471-95674-0

Makarets, M.V.; Reshetnyak, V.Yu.; Ordinary differential equations and
calculus of variations. Book of problems. World Scientific Publishing Co.,
Inc., River Edge, NJ, 1995. x+372 pp. ISBN: 981-02-2191-6

O’Regan, D.; Existence theory for nonlinear ordinary differential equa-
tions. Mathematics and its Applications, 398. Kluwer Academic Publishers
Group, Dordrecht, 1997. vi+196 pp. ISBN: 0-7923-4511-8

Sanchez, D.A.; Ordinary differential equations. A brief eclectic tour. Class-
room Resource Materials Series. Mathematical Association of America,
Washington, DC, 2002. xii4+132 pp. ISBN: 0-88385-723-5

Sachdev, P.L.; A compendium on nonlinear ordinary differential equations.
A Wiley-Interscience Publication. John Wiley & Sons, Inc., New York,
1997. xiv+918 pp. ISBN: 0-471-53134-0

Salaff, S.; Yau, S.T.; Ordinary differential equations. Second edition. In-
ternational Press, Cambridge, MA, 1998. vi+72 pp. ISBN: 1-57146-065-9

Schwarz, F.; Algorithmic Lie theory for solving ordinary differential equa-
tions. Pure and Applied Mathematics (Boca Raton), 291. Chapman &
Hall/CRC, Boca Raton, FL, 2008. x+434 pp. ISBN: 978-1-58488-889-5;
1-58488-889-X

YY'V YA ks VY il s e —



UU;‘;L{ ub’g[.:.(

Schroers, Bernd J.; Ordinary differential equations. A practical guide.
African Institute of Mathematics Library Series. Cambridge University
Press, Cambridge, 2011. x+118 pp. ISBN: 978-1-107-69749-2

Soare, M.V.; Teodorescu, P.P.; Toma, I.; Ordinary differential equations
with applications to mechanics. Translated from the 1999 Romanian orig-
inal, revised and extended by Teodorescu and Toma. Mathematics and Its
Applications (Springer), 585. Springer, Dordrecht, 2007. x+488 pp. ISBN:
978-1-4020-5439-6; 1-4020-5439-4

Somasundaram, D.; Ordinary differential equations. A first course. CRC
Press, Boca Raton, FL; Narosa Publishing House, New Delhi, 2001.
viii+295 pp. ISBN: 0-8493-0988-3

Rai, B.; Choudhury, D.P.; Freedman, H.I.; A course in ordinary differential
equations. CRC Press, Boca Raton, FL; Narosa Publishing House, New
Delhi, 2002. xii+463 pp. ISBN: 0-8493-0992-1

Robinson, J.C.; An introduction to ordinary differential equations. Cam-
bridge University Press, Cambridge, 2004. xiv+399 pp. ISBN: 0-521-82650-
0; 0-521-53391-0

Roberts, C.E.; Ordinary differential equations. Applications, models, and
computing. With 1 CD-ROM (Windows). Textbooks in Mathematics. CRC
Press, Boca Raton, FL, 2010. xviii+584 pp. ISBN: 978-1-4398-1908-1

Polyanin, A.D. ; Zaitsev, V.F.; Handbook of exact solutions for ordinary
differential equations. Second edition. Chapman & Hall/CRC, Boca Raton,
FL, 2003. xxvi+787 pp. ISBN: 1-58488-297-2

Walter, W.; Ordinary differential equations. Translated from the sixth
German (1996) edition by Russell Thompson. Graduate Texts in Mathe-
matics, 182. Readings in Mathematics. Springer-Verlag, New York, 1998.
xii+380 pp. ISBN: 0-387-98459-3

YYA — TR sl VY il s

7 (2.

A



	معادلات دیفرانسیل مرتبه اول
	مفاهیم و تعاریف اولیه
	روش خطوط همشیب
	روش تقریبات متوالی - روش پیکارد
	معادلات تفکیک پذیر
	معادلات همگن
	معادلات به شکل y' = f(ax + by + cx + y + )
	معادلاتی که با تغییر تابع y = z به معادله‌ای همگن تبدیل می‌شوند
	معادلهٔ خطی مرتبه اول
	معادلهٔ برنولی
	معادلهٔ ریکاتی
	معادلهٔ دیفرانسیل کامل
	فاکتور انتگرال
	معادلاتی که بر حسب y' حل نشده‌اند.
	معادلات به شکل f(y,y') = 0 یا f(x,y')=0
	معادلهٔ لاگرانژ و کلرو
	ساختن معادله دیفرانسیل با داشتن خانواده‌ای از جوابهای آن
	مسیرهای متعامد و همزاویه
	جوابهای تکین یک معادله دیفرانسیل
	استفاده از میپل در بررسی معادلات دیفرانسیل معمولی

	معادلات دیفرانسیل مرتبه بالا
	مفاهیم و تعاریف اولیه
	کاهش مرتبه معادلات مرتبه بالا
	معادلات خطی مرتبه بالا
	رونسکی و گرامی
	معادله خطی همگن با ضرایب ثابت
	یافتن معادله خطی همگنی که مجموعه جوابش مفروض است
	روش ضرایب نامشخص برای یافتن جواب خصوصی
	روش عملگرهای معکوس برای یافتن جواب خصوصی
	معادلات اولر
	روش تغییر پارامتر برای یافتن جواب خصوصی

	تبدیلات لاپلاس
	معرفی تبدیلات لاپلاس
	مشتق و تبدیل لاپلاس
	انتگرال و تبدیل لاپلاس
	تغییر مقیاس و انتقال در لاپلاس
	تابع پله‌ای واحد و توابع پیوسته تکه‌ای
	لاپلاس توابع متناوب
	تابع ضربه و کانولوشن
	عملگر معکوس لاپلاس
	تابع گاما، بسل و لژاندر
	استفاده از میپل در حل مسایل لاپلاس

	حل معادلات دیفرانسیل به کمک سریها
	سری توان
	سری فروبینیوس
	توابع بسل
	چند جمله‌ایهای لژاندر

	دستگاه معادلات دیفرانسیل
	تعاریف و مفاهیم اولیه
	تبدیل دستگاه به یک معادله و حل آن
	روش ترکیبات انتگرال پذیر در حل دستگاه معادلات
	دستگاه معادلات خطی همگن با ضرایب ثابت
	روش تغییر پارامتر در حل دستگاه خطی غیر همگن
	استفاده از روش لاپلاس


