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Diferansiyel Deaklemlerin Sniflsadiriimesi

Fiziki bilimlerde, mihendislitte , sosyal bilimlerde, birgok dnemlf
problem , metematiksel terimlerle formile edildiginde. , bir fonls)yomn
beliclenmesine ihtiyag cyyulur, Bilinen bir problemi’ formile edes bu
metematiksel ifadeler ; bazen arsman fmh@@mun en andas birnel
nertebe veya daha yiksel mertebedens tireviecial jcermelet echt:
ipte by Gesit matematlesel ifodelere Jiferarsiyel deallem donir-

6”‘-@"“/ ‘3‘2‘* _-“L+3 SX  bir diferassiyel deaklemelir,
X )

Adl ve lusm? Diferﬂaa{gel Desllem ler

Bir difersnsijyel derblemde bir veya dshe fozls Sgyids oagimli
dgi\sbm amasina lkargin ,eger yalniz bic bapimsi2 depisken var ise bu
dentlene »di difersasiyel dentlem denir: Rgpmli defislenin tek olmast
halinde , genellikle bafm\s::. depislker X ile ,bgfmln dejfﬁken Y ile
Posterilic. £ger difereasiyel denlelem, birtele begimh leplsleenin  jl veya
daha fezla sayida bagimsi2 clg’:’,ahen cingindea tireylerin ':'qer{tjarsa,
by tip denklemlere kism? diferansiyel denklem deair.

5rn.%ffn, iyl 8l oo YKz) lismi difesasiyel deablomdin
dxt o da?

E me5£¢ba 2
| 8ir diferansiyel doilemin mertebesi, derklemde bulmar e &uueu
mertebede tlrevin mertebesidin,
E009,8% s 0™ ) =0 . merbebedondir.
UL (‘_ty')"‘l =0 ikinei mertebedendir. Labul edelim i,
4" = Flodine 2 9t ugine . (2)

olsun ve go2umi Var olsuh.




Q-"Q‘Bzﬁm// = <X<R  aralg Uzerinde (2) adi diférams(yzh'a 5020mi)
bir @ fonksiyosudur. @m.ki.;z .-.(b}cp';.,.-.-, ), ver: ve |
$Mx) = £ (X000, $100 - -, 9" (%)
esitligini Y XE () igin vajler.
& d@ef §el-¢ilde verilmed i 2amad f nin, ree | deperli fonksjyon
olduguau kabyl edeaym. ve freel qﬁzdmleﬂ buln;aqaa Qah.s&cgaa.
Lineer ve Lineer Omayar Difersrsiyel Denklevler
F (Xigr4's - - ,3’\))=o |
deakleming lineesrdir denir. €ger F 2 gy, - .. ‘\f’” e gore lineer ise, i

bv tama gsre en gerel anlomda n’inci mertebeden lineer diferansiyel

2id M 4 \. ¥ s e .-'l. & 43 vatn

deaklem ; e 1
a°(x)3‘m *é\c(x)gg"")t.. + Sn-p (X )ij an(x)yYy = 9(x ) ‘

seu:n’dg;ur.
o 4rx2 d%y ty=0 I.:’neé.rdn'r.
ayx2 ;
P _.ﬁ_f. ﬁlﬂ(st) (@] dg“
e {11y 2% 4u=0 il- dx?
S 3 "3
Py +\\j" =110 dﬂ”
2 __d?-g E‘I.-a- 2: Y| dK7
dx‘l. + ( o) ) - dg‘
~Ahstirmalar

{— Assgida verilen »fonhsi\.’mlw‘m , verilen diferaasiyel deaklemlery

sglad@m é&ste'l'nia.
3) oc!l.;q: ty=0 G =siax  Y.(x)= cosX

b) y’'t+ty = secX 0<xXK % Yi(x)= cosXlncosxt X sinX
w_u = Rl ! _.‘s' bl :
Géwm b, y'= —sinXlicask + =30X €osX ¥t SinX t{cosx ) X
Y/ = —slax)ncas) — siax +sihX + Xcos X
/

Y = —sinX IhcosX + XcosX

\_\’” = "‘CQSXJ"IC’QK + -%—i 5}4X) + CD,.SX + X(""\}lAX)




&//.ra = SsecX ? ' " a8 g 693

-
=

—cosX In aa.sx*.--ibf_".;.fasx-a XsinX st coasXiness¥ + X siaX

_ Sin2x_ +ecos X = SIN?X+aas?Xx = SecX
‘casx @>SX oasX

2~ kobul edelim b, asaprdali dlferaﬂawel den&!ezwlery =eAT formuada
f Go20me sahip olsualar. Ver.-len herbfr d:feraqs de' dmklem i %Un =
1  ceferlerini bulwvz. [
3 2) Y'=3y’'ty=0

b) 5”-3’f33=0

| c) \.5”*3.-.:;6 '

Géadim a, y=eX = y'=re* Fay'= riex
y'3y‘ty = ¢ exr_s re_xr_,,exr = g X S=dr ¢l = O

!

l"u?." 6+J— /Y ) |
3 = Kobv) ecelim i, 8saficlaki d;fefaaasdel derklevler y=x" (x")o)

rt=artl, =0, |=b

formunda zé2ume sahip. ol.sualar. Venlm herbir diferansigel dorkelem iG1n
wygun r degerlerini bulmuz. |
3) XJ -3Xy ty=o0
b) X{y"-Xxy'+yy=o0
<) Xy’ ty=0
Gém <, J,"Txr ;’d/: ox! ==y s rlrel) |7
X"ty = x2r(c-DX"24 X% = x"(r(e-D) =0
r(r-1) =0 = =0, r=1

4= Ui(xy) = caahco.shd y uz(x,_g)-—-)n(x?w’) 7 bxxtuyy =0

( ‘:Zﬂz_.,u j L -—o) Laplace denlkleminin Gdzumlgr oldygunu gdstesiniz.

v dia g 2% ol o 2(%ud= 4 X? | 2(abaxt).

= xzfdl dx? (X'J.*aa)t (x‘ztjq,)?_ //
dup _ 2y A%z o 2(X%y?) ~Gy? _ 2(x?-y2)

oy "Uz/_ oy (X'Z*UI)Z : (Xe*y’-)" V4
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Birinci merte.badm Diferssiyel Deallenler
Qo bdlimde, Y'=f(X1y) ---. (1) >
sellindeli dlferan&gel cbnldwlum qumlern vzrinde dwecefiz.
Y’'= £(x) ==>_x_ Fix) = dy= f(x)dx
=y jf(-t)d-H-:

YytPy=9(x) - - - .(z)

£, Y'ye gore bir denklem ise bu durum elde edilir. Kabul edelim ki,
9(x)=0 olsun.ve P(x) sabit olsun.\y’-f&\j:O olur. Bu taktirce ,

-aX

Yoy =0 = y=e 7" yazarssk

O e =0 -olr.

y*ay=al0 = [ 1 ]=9tx) = [2] = Slot)a+ +c
= 2 [biy]= )y ’+ %0 y o) = @ 2X

= )y’ rebx)y "'3()() k:()() (deﬁklzmi bix) ik r,arp#&h)

=> adi-[éax‘g] & 3()()'&8!

X
=) e-axg '=ﬁ3(‘£) ést dt +¢ ='Y=

(fg(t)ea{df +c.) olur.

eax

érnet// \9"'35 = SINX ~ dealdemini  Go2unL2.
b(x)= e derset , ye ¥ -3ey = e iy

. -—SX"1I i =3X ‘nx
[y} =S

= ey= f):z-a*sfnt dt tc =3 y= e“"(f;'s't\s:‘nic dt +c:)

x_.gtsmtdt- Y ( fudv . uv—f\/du )

L= sint e ™ tyt=dv = Sm'l:( d e,’“) +f—-— =3t st d4
do = cost dt _:g].e-n__, v
= .-..L e *tsint +.‘.§- @_’_ a'tc:a..s‘f de )

—ﬂ'idts dz S=coft
.,..:f{s_e:-z't_-; = ds==siitdt



”~

Je¥tewstdt = cost (——\%—e“:‘*) —f—% e~ 3t (-siat) d &
X
= --é—e."“c:msf —f—é—e.’“.sl'ntdt

X
1t re et | =3t <344
fe Sint dt ;'3" e *siht +'jL(" e et _fﬁt e tsint dt)

= —-\J_j—e"%sint - ?;-e'ucp.s-l: -%fe’“\sfnfdi'

10 'gt"l’ e __l_ R "l -t
Hafe Sintdt = e tsin -é- e “tgost

fe"a*.sm{d-é =8 e Mot koIt el
10 10
&5 gzezx( ';;e ,:_;in)(_.E e CﬂJX) + c
= -2 Sfﬂx--;% cosX +c =-;!5(ﬂsmx'+ca.sx)+-c://
Odev p (w) =(y2+2y19)X? dentlomini lincer durume getirp sd2unia,

‘9/'} ay = 3(;() - 3’%‘ F(X)Jﬂ =\9(X)
=) y(x)3’+ﬂ(x)p{x)g= srNalx) __ ... (1) g
s jlil: 2] :}4(1)3{)() =) '&éi [Mbt)g]rﬂ’(x)g thlx)y’ -- -2 (2)

= px) = m)p(x) —s ﬁ_{Q_(). PO =y I pulx)= fp(r) d+
M(X)

=) u(x) = e L (3) HX) “interal gaspant.

/ f X
L [keg] = mlog) => xlx)y = ulog(t) at te

=) Y= ﬁ;[/ﬁ(f’j{f)d‘f ‘I'CJ

6rneh.// Y/t 3xy = X3 derkleminin gerel Gozuminl  bulvwa.

X w2

Ayt 2 52 At
= e Xy 3Ixey = e% X3

=) —-—[ea'.E _]..---..-e%xt)(:s

Px)=3X , 9ix)=x3

X [
=> e WXy =_fe%*t.t3 dt te

695



X
o [t dt =7 p=4l = du=tdt

5

-_-.fe;wQ.U di (fudv = uv-fv:lu ‘dan )

' sz -?.x'l
- 304 o) o 2 x? e 2 e¥X 4 ¢
2(‘:."“3 e )'Jé{f g

-2 x2
e
5rnet// 3’4-@3:@) denk\eminin 3@\&1 q5zﬁmﬁn{; buluanz. X20
3’+P(¥J3 3(x)

Oma,b_// \5+p(x)3 3(x) dealeleminy 3ozdnuM alalim.

Q) £5¢ 3()() O ise 3os-l:ermn. hu, \\g»kaﬂo‘ah: dmumm Gozimy
Y=Ae S P olsun, (A-.sab:i:)

gk)=o =2 y'rey=o

»
- ) Plt)dt
L)y’ +pl) Py = O = px)= ef

= 4 = = =
o .Ji[/f(x)yl 0 = ;‘ff‘)ﬂ"" c -l f"p(ﬂdt

- t)dt

b) £5er g(x) # © ise kabul edelin ki, vesilen denklemin Goelimi

Y= A(x).g-f ﬁ(t)_dt ,,,,, (2) _ formundadir.

Y Py = 9k) - - (1)
(@) ‘yi (1) de yeine koyarak ags-ten'm'z ki,
X
AN (x)= 3()() e.'r Pitat Olmahdire

Gialty, g Ax).€ P8t _pa)piped TOH

Vi ) d4 Lpterdd

) ety = A0S PO Ayl P O% e atoed %~ g(x



X
= A(R) =g(x) SF "‘)‘“,-,- (3) 69>

(@) deld Pr{x) goavlir ve (2) de Yerine lzonuma c;Bzum elde. edilir.

Buna parametrelesin defisme metodu denir.
= x2e?X

<) Y "‘23
=% A’(x) = )(2 ezx

d.mlzlemlm Qukandabi metodu kullsaral $526n02.
=f Sd

-._-.xz zxe"u=x1

A’ (x) =X = A{x)-—-——+¢ = y (3—+c)e
d.) ,3+¥_3 = Jecas2X , XY0 (bdev)
Bernovlli Diferensiyel Desklemt
u'+ Py gR) $ 8 nanb iG] Nsliddlineh | ssliodziba

tipindeli dentklemlere Bernoulii diferaas{jel denklemi. deair. Baz) lineer
obnqjan diferarsiyel Jenkww vardir &', bafimh- ceglskenia uygun
svrette deSisticilnesjyle lincesr denkleme dénbplrler ve yokarida
belirt{gimiz Bernoulli difersasiyel dentdemi bu tip derklemlere yygun
en glzel draettic.  ¢+P00)Y=3(x)y)  derlleminde. ,

N=0 se dehuem,a’w(x)@:\g(x).“ lineerdie.

n=1 ise dertlem vt (p(x)=36))y=0 lineerdit.
N¥ol ise deallem ,
n

Z’J‘- => j_:.-. [t-n)y" <y =y dy =_1 Y de

PT" aX  (4=0)T X

WA g (=0
=3 TS Y d; tP(x)y = 36‘)30&) olur. (3?% .:!e. GéfPsh?at)
L :

=y &2 4 (1-n) P(x) z =3(x)* olur, ki bu da bildf igimiz lineer diferensiyel
claﬂk.lw«dir. Bir Once i lkesimde 3ordd5umm teknikle kolsyca cazilyr.

61'0(’.11—// g’—.;’.'f(-\g = )&3,34 ; X200  desklemini G820z

B A o7 0 e B g 0 I s
Y J aXx TR oI X a3 é’ft

=) ...:._;_‘5‘12‘.3.&—“%—3 _.._.xfbal( =.>S§-£_z=x3

X

=2 az= X'é(ff‘ﬂdi +c:.)



Jg= Yo X pex-é
lo
yl =14 4= 'f =) C--—._;_}a
15 +C
Sk [ - 1 .
Y = =) 3 = e e
o ¢ IR S[X4 + 3 x-% -
% T3t | \/jo 7 %
Ornel, 29 =L bemnoull difersrsiyel derblemin’ Go20niiz.
ax  Xy-x3y3
Y- Y
d¥ = xy-x3yd =) % —Xy == %33
dy Y

X'+e(9).x =91 ()X Pg) =X Gil9)F X3 n =3

Degiskanlere Ayrilabilen Difersnsiyel Detlemler

m(x,g)+u(x;5)5"=6 o s th)

y'=fluy) = Y'-flxy)=0
= M(xy)==fluy)
= N(xiy)=4 ve M ve N sbretli forksiyenlsr.

Ege (1) deableminde m(ny) Sadece X'in fonlesiyonv ise ve M(X,y)de
sadee y'nin fonlesiyonu ise by tir derklevlere ,degiskenlere ayrilsbilen
diferarsiyel deaklemler denir.

m(xig) + N(y) g’ =0 . _.. (1)

MO+ N(8) 47 =0 - - .(2)
H(x)= m(x) , Hly)=N(y)
:3'; Hi (x) +§5 Ha(y) =0 (W'0+ W (9)=0)

. 224 , y2x3=20 => 2,dy -3xt dX = 2y9’-3x*=o0.
4 . Y S K Y

I. Ornely ArctarX + (14X2) tary.y/ =0 0<x< F J ol

=y ArctanX ) tanyy'! =0
W xt

I = ArctaaX _[ 1
g ::xz I:']




1+x

o[ 2]=/tydy=-lhecosy =My)
Hilx) = -.!,_-[Hrctanx)" y, Hz(:ﬁ)=-ln==55

H"(x).r Hzl(3)=c =) _?'._ (ﬂrctu),()z- ,/I cosy = C // J
2.3meb.” %% = .—)Q(:ii— ifadesi defivkenlere ayrilaviez . Gsterinz .
X i :
Eger Y= X.v  bagmh depinleen d8nstimi dapﬂabih?se depislenles ine
a\gnlabilfﬁ _ |
Nt A i u A
(29=x)dy = (x-2y9)dx =0

J:X-V =) dﬁ"""‘XdV*de =) 28Y = V+X‘_c."..!-
X ax

groge v+xﬂ = X—-2Xv _ {-2v
alx 2 Xy =X 2y—{

| =y X9 o I=2v. v = |-2v-2yt+v ._._-aut-'vﬂ' :
ax | av-l. Auet o 55 Lok JOM bR + R e

=y X . L L2yt d
_—-) —— — e & v
X o2yt V4

Tam Difcraqéiae.l Denl lemler
cxy)=c , e

b P N T Y
M e i T

i rn(x;;j)? N(xY)y! = .
- ,gf_ = Gy=Mly) (y7ye gore lusui tieeu ahncsa X'lor gdzikmes)

%g_'.z Gx = N(Xy) (X’e géie usmi tirev alinirsa J'WJ&BMzQ

Nx (Xig )= My (Xry )
< X
*  o(xy)=) m(ty)dt +hly)

3:
T

J = SyX =Nx(Xy) =6(xy) =Mmy(xiy)

.‘..' . \

e

|

I

-

i X

. ¥ oy(y)* S my(tiy) dt+hly) = N(Xu)



b= Ny =S 275.(1;; y)dt ,
h(y)= S Mxs)ds =1 2 My (€,5) dt ds
%3_ dX4 % dy = o
Gx = Mxy) ¢ => Gy = SyYx i
Gy = N(xy)
Glxg)=c on i
*  e(uy)= [ MLt h()
&x (xiy) = [ Nx(x,) A&+ h/(X)= m(x,y)
h'()= mlxy) = NxdXitddt
)= Milea)dt=f f Velx)déds. .
G(xy) = fyu((x,t)d.e +'f:n'(s;3)d';'-—f)j"z}x (x/t)dtds ----(2)
stuy= § Mwdt+ Nws)ds =S My (t5)deds- ---(3)
Eger My=Nx ise Veiler deaklem tom difersnsiyel derklendir.

%

12 4 we

Orneb_// (Ucosx +2Xe”) +(6mx X e,”-f)g =0 dmklwm:, GUAINYR-
M(xy) N(Frg) 2 _

My = dMy) - cosX+2Xxe¥

gm\tj-Ux tam d;ﬁ':.msud denk(amdfn
Nx = SR9) —cosX+Q.Xe. _
o X

o) = J M (xt)dt +hix)
=f_3(,$inx+x?'e£-—l )dt + h(x)
Gx (x;g)f-'- yeosX t2xed th'(x)=m(x,y) = y cosX t2xe?
h(x)=0 =) hx)=c
&(Xy) = ysinx + X*ed-y+tc

2t bt

Of-ﬂ&&-,{ (-3xa- ZXEZ)AK '|’(65 Xz*s)d& =0 JM'LI,MV\; qozunug |

T mixiy) ' M(Kr:g)
_aMm = —-2X é_’_"_ = =2X
ady ' aX

MyzNx ohalde derelem ,Lon diferarsijel dentlemdir.




Broek; Sing= X®  derkleminin tem difersrsiyelini shma . T

= C—os‘ga’:SX" = Cosy -adh;(- = 3X?

=) cosydy = 3X X

a(Xy)=c = dé(Xy) =23G dX, Q_Qda
X QY

& (Ky) = sing = x>

f de(xy)= -3x2dxtcasy dy (Sln\y = x3 = y= Arcsin X3>

Ornek , G(Xiy) = Xsing = yeosX tam dsfermsue.hm Sharz.

i - 4G(XYy)= X'e gd re tirev — yye gbre tiirev

@ de(xy)= (siytysinX)dx — (Xcesy = cosX)dy = 0O

/i
dG(xy) velldjginde , G(xy) nasil bulwur ? |
Tersten gidersek 2
My = coa\g}sinx |
. : .% dertlevt  tam" diferansiyel holine gelir-
. Nx = cosytsinX
sMy) = [ ?éing tysint )dt th(y)
= Xsiny ~ycesX th(y)
Sy(Xiy) = fca%-c,aax th’(y) = X o8y —casX
hily)=0 = hy)=c |
= G (Xyy)= XS_’?M"& cosX + ¢ Vi
_ fn'l:egral Garpant
“Bu bdlimde, bazi tan olmayan difersnsiyel conlelemieri, bsat
- ozel fonksiyonler ile qarpsrak tam difersisiyel desllem holine
geldigini gbstereceyiz . .
m(X,y)t N(X:9)y’ =0  deakleminde eger mJ-#A/x ise bu deklesm
'L@m dif ersmsiyel deaklen depildir. By durumde ,
M) Mxiy) 1 p(Reg) Ny 9’ =
(ﬁ()t;g)ﬂ‘](x;g))a (ﬂ(i(;g)“(x;y))x olur. Agikgo !faab ed;hmc ;
PyM My =nyNtpuNy _ ... (1) olue.



{°) p sadece X‘in fonlk sjyonu olsua. MtNy/ =0, My # Nx ise)

MMy = px N tuNy
=) ﬂx:(%M— SR b o) dam :(in_ﬂN;&x_)/M

dX

=)é.zf_=(_M_:a_-_Nx_)dx bureddn . bulaur.
2z N -

¢ YrtPMXY=9(x) denldert  vesilsin

= Sy p(0y- () =0 = lhdy* (PRY-00)dx =0
X | N{x13) Tmlyy

My = P(X) Nx=0 olur.Buradar her ili tarafi m ile sarparsak,

f=y mdy tu (Plx),y ‘é(x))dx RIS

= = # P(X)  => fxli. = m P(X)
A
) %{_ = P()aK =y lap = [P()dt
fprde ‘
=u=e - olur. By de Integral garpamdir.

Brnet,, (3Xyty?) t(x*+Xy) %‘ix_zoétm ch'fefa@s'de.l dentetem  midie 7

m\\a-: 3X+-2\3
: 3 tam dif ereasiyel deallem olmaz .
MX: 2X'|'3 ;
(Tom' dif. haline getirmak isin  u bulmalyn.)
My-Mx  _ 3X+2y-2%X-y _ Xty - A
N BB XRF Ny A{Rgy): 1 1K

- VR . d’k SEAE)) =|nx. =) | =x
;i 5) M AT ALy

Daaleni X e qarpa'r‘sa L,
= X (Jxgty)t x(x*+xy) %a; =0
=) (szng5‘)+(15*X{9)_:_':;(_ =0 (m+ny’=0)

et

M{¥14) N ¥y)
My= 3X*+ 2Xy
. x }O halde denklem tam dif. derlklem haling jelir.
Nx= 3% 124y
X
G(%14) =f (st{g* ty?)dt+h(y)




MyM+tuMy =puNy oo .. (2)

s

— dM = (Nx=My) d byrad buluaue.
g ) Rues B it

il
r T

¢ p(Xiy)=y't2y olsun ot
r

MY = 9.3"!’2 -.:)% = 2ytd =

du =(2y12)dy = %{«t_.-_ 2yt2
Y

{. droek ;, Jx +(3’£- -siny)dy =0  diferarsigel derklemini ?32‘3”3‘ :

My =0 N,‘:?‘g = My#F Ny ton dif. deak. defil.
M f I

dy

%3
ML

. A

de ftcvs \ay o dp =

= Ihp=lny =) =y
Derldemi p=y ile gaspalm. | shp Pl

=>_ ydx h(X'Jgi‘qy)dg =0  ohe. . |
Merg) . ’M(i;j)

M3=1 b T
Nx= 1 0 halde ttem dif. deakleowdir. ' alnisd

"
GUiw)7 [yt thig) =Xy +hly)
Gx (X{j): sﬁx = X+ h"(y) = X"\‘jsfﬂﬂ

h’(y) =-ysiny = h(y) = L(—35953+ siny) = Yeony —sing .
S(X,y)= Xy tycosy —siny t+ c Y

9, amek/y eXdx + (eXeoty t2y cosecy) dy =_Q l'n’cejral Garpanini 7%

bulup , denklemi G 620002 .

ms.-::ex

My 7 Ny
NX:ExC.o‘L‘y g 9



Nx=My _ eXcoty—0 _ coty <4
m eX . WHS0IR e

=) é/ﬁé.-; Cetydy =3 Inp = Insiny
=y m=3Siny deklemi sing il Garpahm .
=) 6;03 eXdx + 6)'0\\‘9 (e"cat@ *23ca,§3c3)d3=o

=) Sinye*dX + sSiny (6"-‘5;—%’3— *23'_-51_" ) dy = 0O

= Sln\ye,xdx +(e. ca$3+25)d3 0

M X1 M)
M& ‘“%36
j My = Nx
Ux = e.xCﬂ..S&

e(x,g) 4 fxsing etdt +h(,9)
= sinyeXth(y)

.g%‘ = Gy(xy) = eXcosythly = e"c_mj t2y
Flhiy)=iay | = h{y)=g*+e

-

G(xiy)= e*siny ty* +c s

3°) Eger ;};l mNg R ve R 3almzca xy ‘ye bagh ise ,
-\9 I -

bu talktirde, m(xiy)+ N(x,g)5’= O diferansiyel deaklemi 4 (Xy)

oldugunda bir Integral garpanna sahiptir.

MyMT puMy = xNtuNy o e (4)
X | gfmung . s Sl L IRt i
Y > g HEe
= QM Ok |,
s oY ot 3_3-
] 3 S X\L) t= 94 o9
ol R _ . ax
x= 9L = 94 ot _5,. “ :
i aX’ 9% | I« 9 @#X*)( dy
=y (MEXIM + My =t YN+ s N x ?ﬁ Y

= Ae(M=gN)= (Nx=my)p

fRat
= =(Nx=My =) dr = Rou = é&'ﬁkd‘t.—- o
i (XM-MN)/M ¢ dt G 24 9. 4



X
My = -~
;o g tom dif.derklen degildi
Ux: 2-..?.‘-"‘1*9—
R
2x _ 39 4.6
My-My - 3~ % S —-).:--zﬁ-
- .6_ X239
XM -yN x(sm (8 ) C
Xy
dt
M= 6{3& X&"-l: de;:.ek
SHdE_ _InXy _

= Xy destlemi Xy fle garpahm.
=0 X5(3x+—5—)+x3(£-—+3i)%1

= 2 3 d ..,_'
)(3)‘}:__6)()"' (Xﬁg‘)-;%-o

M(Jffg) M(f{ﬂ{)‘
Mmy= 3x* [ |
ton  dif: deaklemdir. My=Nx
Nx = ax‘ |
)= W t;g)d(— Fhile) "
= [ergree)at (g - .
= qﬁ5+6ﬁ_ +h(y) _ Ak \

G(Xy) = X \9"'3)1"\‘ h(y)
Gyftig)= 32 = j g (tr0)d +hty) = w120
-f 3E2dt+ h'(y) = X3+3y?
= X3 +h'(y) = x313y?
5 hi(g)® 3y = h(y) = g3 *e
= Gxy)= Xy rairyire
' Homojen Denklemler
Dahs 8ncels jki bolumin aksine , by bilimde baz) cenklemleri
degigleen d&inﬂaﬂmij rteunl'g@]e qézmqye c;ahp‘acaflzl.
Yl= = f(x,y) denklemine hom\)enclir denic.



i";
"

Eger £, Xvey ‘nin QYel, ayr .,fon-kalban.u; degil fakat , - 70%

_i.;.. veys ..ii. in fonksiyonu ise denkleme homojen deatlev denic,

dy. '
O haldz denllen , a.'):i(_ & F('i!') focmundadir.

-

o dy _ YlrXy _(u 2 hom emir
alX X2 ()() ?'X Q) i

| . .
l' . 4

+ y\) 1+ < .
s cg o InX=lny $+ X2 = In X 4 x(' =Ind +—X . homejendlir.
X X=Y J x(l WAL PR LT ﬂ

e dy 331—2)(3 -:(g)(i 2% (homQjm-d@’)

dX

Verilen deaklemin homagfer omasy igin X veya Y, carpsr olmamahidic.

° ‘3_.;1(_ = 3Sin ;E_ Al [,33 _i_ hamqj@ddl'r.

9 v dgf#hm dénlisimu Yapilirsa , (F:(V) = F(';%))

>l
Y=Xv = dy=Xdv +tvdx . (dxe bélersel )

P ifx =Xy (denbdemde yesine yozarsat |

o4

= V+xde = F(v) = .x 9 = F(v)-v
> X (v) XS (v)=v

! ’ | RS . ji
i dR L dyY olur. Ru da degipkenlere | CH
=) = - Ro ipkenlere  ayrilabilen bir
X F(v)-v 3 - A \7

difef&«SQel denklem dir. Co20mu kolayca yapihe. _‘
Riccati Dife_rane;@e.‘ Denklemi
Bazl 'diferansigel derklemler basit déalisUmlerle lineer derklemlere
ina!irgené]ailmet-becia‘r. Riccat! dif eransiyel deaklemi’ de bualarm e
onemlilerindeadir. Genel seldi ; | |

—j—i— = Ux)t 93(X)y * qsf")yz f... sk ol

olen dfferms{:’él d@)ﬂl%:’ae,ﬁicéaﬁ di‘F&‘fMiﬁidel .alenkleﬁf denir.
Q3(x) Sx:dey olerse sifir oluese, (1) denklentt  \thder diuklw:,'

9 (x) oz2des olxak sifir olurss Bernculli derklenine indicgenir.



Bo ki halin iginda (1) derkleinin _genel G820minia  buluamast
oldvkgs zordur. Go2bmin 339:]5&:":»9&' igin bir yardimer fonksiyon
gerelir. 8u yerdmer fonksiyon (1) Qardwa dertleminin ) ya serv lle

birliltte ya da bizim bu)ac%tmm blr 82l cozumuddr.

(')odle bir GO?JJM, 3:(2'() Lse. ba\gmh dgwhem J

X + R (3 )
3() 34() m g
ile degigtiriciz . Torevi alrsak ,
dy o du _ L dv. (1) de Yerine Yazrsale
dx ~ ax  y? dX
o du v Caran(yrd) s as(oed)?
Ty T:T)EL VZ dx P 2(&'+v)+q3(3’+v)
; _
= q 29 &
=) _q,+q23|+__va.+qw,1+._.$m.+_%
=>-'§;3;‘;q-q _‘1. Dyl dv: o f 2q$‘l‘“ -}-q:’
I P it O T IR, V2

=) _legi = q;+%5.+%9," yaubiliriz .

= i dv = Qa2 4293 a3 (-v2) e alim.
= 0-— £L = + + G
¥ VZ dx v v v? i

= Y =-9V- Q.q v -9
) -, 2 33( 3

= % + v( 9 F 29 gi)i=i® gt b s @)l

olur, Bu da '*P(x)d'-:a{xj sellindeki lineer denklemdir.
Yani (2) donusum;; (4) derklemini , (3) hnear denklemine fr\ol:raer.

Orne l}/ .i.‘.;.. = {+X%2xy+y? KRicecati diferanslyel deskleminin

genel gozimunu loulunuz.(.‘jam*mc: foalksiyoau Y, () = X shniz.)

Htx)- SI‘K)'\' V(lj =) 3(x)"x+75‘-3-

- é.‘.L =1_.J_. .d.!.’. derklende  yazarsak ,

ax VZ dy




o S g o

r

2 e .l

fa i 2%

o S e

X3 9.x(x+.._)+(x+_...)’- T o § & o

/‘”‘f e

=) —L dL‘:-".i. "‘) _"l_v...‘-: =1 = v(x -X+e
Vi dx 2 aX sl [

Y(x) = ’“UZ";‘ =) 3(!) = X+ // el gozlmair.

~ brnek 2, - TR T N ..-_;:_ +Y? Riccati diferansiyel denkleminin genel

G 82bminy , Sael go20mil y,:i alsrak bulunvz .

=) #2251 ma ALl Wic bl i Sbid) L4
i i )+U() > Y X+V(x) ’?i'---xz vz%

=) S‘l.,..;.:. = ~1 lincer denklem sekling alir.

-
o(t)dt
((yremg=om , am=e P9 )

b x iy v
£ f f‘“"-: e’n = X (her i tarafi m=X ile c;arPMMﬂ)

=y Ke@Y p Yo X ey Qe pPlyum i
X axi k)

=y ViisalBiog b L0 ol Y (x) = A
_ s 3-+x \9() - ey

702



“brnel 37 dy _ 2cos™X-sin'X 192 Ricesti “derleminin gerel
alX Qe sk

it

gb2limbal) , y, =sinX Suel gézbming Lullsrerak buluaua.
aiX y2 dx

t 1
o cogh- L dv o cpix— shix S
V2 dx 2cmx :&mx

=> ~L dv - _osiK - smyé i

= % ....L . = { = ..--.‘_.d
Yx) Sflf)()-lfwn )1\‘%6() sinx_-r—m) J_-d-"L. cosX ay,

i -4 dv _ taax . ! secX v fle Garpalm
Tl V2 ax v 2w ( palen)
| v o _vtax_Lseex  (9tplyg=9())
ax v ORI AT, O
=) -Z-‘l-; ¥viow = —L seex ol lineer dellemdin
t ) X — 4
,u(,v<)~-e‘r o s e’ = secx donklemi p =segx jle Gapalim

= s dv . v tax ek Lol iSBCIX

-7 BB e R

= sechiv= -4 fsectXdX = seckv= ~d(taxre)

\

=) . V= ..__..(tg,X-H:l ) ' ¢4 0y 3 WAL

2\ Secx
=) Y(x)=/Sinx + 1"‘ , / goel Gowmdin
. y I .____J_.(g_ ggx'l-'ci) W Lickis .. .
: 2\ secx ./ b1
Alistirmalar
{— &) Su_ 3KV denklomini g8abnisz.
GR i 98K | l & DL

-2 -2 '
= 4y - x(3- %) = X homo)en dlfefan.syel denk lem Air.

aX x( 2-3) _4.'..3

_v donlumidyle, y=v.X = dy= vdX+ xdv

=< l"“

= 44 =vsex L ol
=T ax




= VxSl o STV = xdyL -.é:_V_ (V&Ja xdv ;.n...f--v> 711

= Xdy - S=viv?tJy
alx v—-3

t3e2) d“' = V‘z‘*é"f';— bA
X V=3

X vit2y+d

= lnX hei=f V=31 4
1 VireZvi 3 //

\ Y 3
b) éi: 3X=Y = X(3‘- -K-) - S % HOM&)JM‘ 'c"l'-f. denle leandir .
R R P R

By, =50 e Yo ks GElNL gy
2V )Y g \H—Xd

- I_‘,r.

= Vp Ry = SV =5 xdyv o Sov Ly
ax ~ dy—i T OX Qv
= xdv - 3-y-3vitv
dx 3v—

=) X dvr - \’3"3\"_.2.'
=24 Sv—1

-.-.fgug_.: & FOIRArY
X 3-3v?

: .:-‘ } < * b fbe . b e .
=5 InX =—-1- In(3-3v2) ‘f—‘-ln(v-t) - J—M(UH) =he
= In cx \n (3-3\!2) /2 + Jn (v- :)'/"—Hn (w:)
= Mc,x = ln (:5 -3v?) ”"‘(v 1)’/" (vi1)” A BT

Bl s G L R e

gy (s -3z (ui1)e (3 SA)%(%;)‘/& V4
e) QY . IXW¥S  dnklemini 82000z -

X gy-x=J

*A  dy _SXtbYtC_  dullevinde
| dX “aytbiytey

la b
& by

+0 ise derlelem Gézilebilir.

X ve Y ‘Ain kuvvet! biringi recedend)r. Ve homa jen d:fe/‘msyel

W "o

ab\&lemte'e donistirnles dif esiyel denl leamler i,



X= X"l ve Y= Y-8  osvalar. (b, sabitler)

=yah=dR=0 |, d\3=dY—O %;% ‘3;%‘

o5 Ak _ 3(X-k) - A((-0)*5_ . 3% -3 -3Y+ o245
daxX 3(Y=4) = (R -k)=3 AN =IR-Rlk=3

Satitler toplavun sifra esitlemeliyiz .

2/ -3k +341S =0
-3 4k-3 =0

—¥le=-12 => k:.g.- i R_-.-...._fz_'

!
s (l-,)/b =y+d =y+L
f/g_ x_ )"/5 *
g R A= X
( e
! X 5 = Xt
ot 2) 3_3(3-111 Y ﬂz(.ﬁ-’/z H)% V4
Xt3/2 Aty
2~ 8) Ejer M,y )t M(X,y) Y’ =0 denllemi homgjen ise gosteriniz ki,
i 2 ;L(x,-_-,) verlen derllem igin bir integral gacpandir.
XMtyN - _
m

+—N_ 9 =0 (tem dif .dedles ise)
XMtYN  XMryN -

( m ) :( N ) olmah . Cism? d:’f‘efm.s{yei;'m' alalm .
XmiynN Jy  \ XmtyN /X

-y My(xmtoN) —(XMy+N+aNgIM  _ Ny (xm+oN Y2 - (M X MX 1YNx IN

(XmtYN)?2 | (XM+yn)*
— gNMy-NM-gMNy = XMy ~ N =X X
=) N(JM@TXM)()-'M(.QM&"'XNX)’O
homgjen fonlesiyonlar igin Evler teoremindes ,
= yMy +XMx =oM YNy tXNx=nN
=> NAM =MaN =0

0 halde m(Xy) denklemin integral qa.?panad:r.'



'-{aorem * (Homgjen Fonlksiyonlar igia EULER Teoremi ) ¢ & #3
Bir f(X) forksiyonwna homgjendic denir. Eger,
F(Ax29) = A f(Xy) (2>0)
| Olyorss. Her ili karafin A ya gdfe +iceviai sialim.
VEAX v=Ay = fluv)o |
(-F(u;v))’= fu.0a 1t fv.vy |
= -a-Ex Ly = niﬁ"ﬁ@)‘) (R'ya gdre Lirev)
= x2f 1 9f y = n flxiy)
ox 9y 5 b

b) <Y _ 3X=Y  doslklemini s/}e ral garpan' metoduyla abeelin- .
ax Jy—X | ) ol ey

;) (3X-y)d X — (33 -X)dg =0

m\9="’
M 4

A(X)y) = == L sl o
i xmwu X(3X-g)=y(3y=x) ~ Ix=y?t  I(x%y?)

denllemde her iki tarafi m fla 4a.rFahM.

j My # Ny

= [ _ox-y dx '(Léa-x) ‘ I T PTT T
a(xi-gﬁ) J(X =y 1. ar e Ly 8T sy diinieV
G(X19) IG*""” )dX +h(3)__.!n(x‘ z)+ fn(x-g)..._.}nfmy)-irh(g)
J(x2 -3
63()‘13)' - 5103 HES SCK --1-...__-}})"(5)-' W g X

6.9 (xt-y) 6 xX-y 6 Xty x%\.j Xt-y2
= h(y)=0 = hfy)=c |

S(x9)= L ia (kg )+ Lin(x-y)- _6!_ hxig)+e

| 3 Eser, MtNy/ =0 dorwlemi,  (fixg)#ol))

Y f(){g) X Xg (Xg) dy=0Q =§ehl:'nah Yoz ilabilirse s90steriniz i,
1 A { -
AX4) = = Lo - bir integral carpsridic,
j XMy Xy: {fly) —g(x9)} i g




