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Farkli disiplinlerde modellenen bazi problemler kismu kismi diferansiyel denklemlerle temsil edilir.
Literatiirde calisilan bu kismi diferansiyel denklemlerin cogu dogrusal olmayan denklemlerdir. Eger bu
dogrusal olmayan kismi diferansiyel denklemlerin bir ¢6ziimii veya ¢oziimleri varsa, bu ¢dziime veya
¢oziimlere ulasmak ¢ok onemlidir. Bu kismi diferansiyel denklemlerin yaklasik veya kesin ¢oziimlerini
bulmak i¢in literatiirde cesitli yar1 analitik yontemler bulunmaktadir. Bu yontemlerden biri de exp
fonksiyon yontemidir. Exp fonksiyon yontemi veya exp yontemi CDGSK denklemi, KdV benzeri
denklem ve JM dogrusal olmayan diferansiyel denklemlere uygulanarak istenen yaklasik ¢éziim veya
kesin ¢oziimler elde edildi.Son olarak, elde edilen ¢cdziim veya ¢oziimlerin iki boyutlu, ii¢ boyutlu ve
kontur grafikleri verilmigtir.

ANAHTAR KELIMELER: Exp fonksiyon yéntemi, Diferansiyel denklemler, dalga ¢oziim
yaklagik ¢cozlim, tam ¢oziim
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Some problems modeled in different disciplines are represented by partial differential equations. Most
of these partial differential equations studied in the literature are nonlinear equations. If there is a
solution or solutions to these nonlinear partial differential equations, it is very important to reach this
solution or solutions. There are various semi-analytical methods in the literature to find approximate or
exact solutions of these partial differential equations. One of these methods is the exp function method.
The exp function method or exp method is applied to CDGSK equation, KdV alike equation and JM
nonlinear differential equations to obtain the desired solution or solutions. Finally, two-dimensional,
three-dimensional and contour graphs of the obtained solution or solutions are given.
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1. GIRIS

Bilinen temel tanimlar ve formiiller ifade edilecektir.

Tamm 1 “Bagimhi degiskenin bir veya daha fazla bagimsiz parametreye gore
tiirevlerini ihtiva eden denkleme tiirevli denklem denir. Denklem bir bagimsiz

parametreli ise denkleme siradan (bayagi) diferansiyel denklem denir. Diger halde,

denkleme parcali tiirevli denklem denir. Teknik olarak, k¥ = 1,2,3,...,n icin x;
verilsin ve u = u(x1,x9,...,x,) ise
0"u
F(xl,xg,...,x,,,u,uxl,...,uxn,...,ﬁ) =0

denklemi n. meretebeden parcali tiirevli denklem denir”. (Biz, 2019)

ou
a =h(x), u, = ClUxy

veya

xug + t2u? = sin(x)

ifadeleri parcali diferansiyel denklemlere birer 6rnek olarak verilebilir. Ikinci
mertebeden parcali tiirevli denklemler olduk¢a Onemlidir. Asagidaki gibi

siniflandirilabilir.

Tanmm 2 “Ikinci mertebeden

0%u 0%u 0%u ou Ou
D (x, y)W +E(X’y)(9x0y +F(x,y)7 +f(x,y,u, o 9y

d )=0

parcali tiirevli denklemde
» E2 —4DF < 0 ise eliptik,
» E2 —4DF = 0 ise parabolik,
e« E2—4ADF > (ise hiperboliktir”. (Biz, 2019)
Tanim 3 “Tek parametreli /4 (x) fonksiyonunx = xo komsulugundaki Taylor seri agilimi

h" (xo)
2!

h/// (XO)

(=0

h(x) = h(xo) + h'(xo) (x = x0) + (x = x0)* +

N h" (xo)
n!

(x—=x0)" +---.
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Eger xg = 0 olarak alinirsa seri literatiirde Maclaurin seri acilimi olarak bilinir”. (Biz,
2019)

Tamm 4 “Iki parametreli i(x,y) fonksiyonunun (x,y) = (xo, yo) noktasinda Taylor

serisi

h(x,y) = h(xq, yo) + hx(x0, y0) (x — x0) + hy(x0, y0) (¥ — yo)

s Rex (%0, ¥0) (x = x0)% + Iy (X0, Y0) (x = X0) (¥ = Y0) + Iy (x0, ¥0) (¥ — y0)*
21

+ .-

bicimindedir”. (Biz, 2019)
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2. ONCEKI CALISMALAR

Dogadaki problemlerin ¢ogu tiirevli denklemlerle ifade edilebilir. Ele alinan
problemlerin bir ¢éziime sahip olma sart1 oldukca onemlidir (Davis, 1962; Whitham,
1974; Logan, 1994; Debnath, 2005, stabilite analizi icin (Teschl, 2024), popiilasyon
icin (Waltman, 1983) ve kesirli analiz i¢in (Podlubny, 1998) kaynaklarina bakilabilir.

Lineer olmayan dalga denklemlerin dalga coziimlerini elde etmek igin exp
fonksiyon metodu veya kisaca exp metot ilk olarak (He ve Wu, 2006) yilinda ele
alinmagtir.

[1k olarak, Coudrey-Dodd-Gibbon-Sawada-Kotera denklemi
A+ Apexx + 30AA . + 304 A, + 180A2Ax =0

denklemi ele alinacaktir. CDGSK denkleminin fiziksel yorumu i¢in (Aiyer vd.,1986)
calismasina bakilabilirr. CDGSK denklemi farkli yontemlerle ele alimmuistir. Bu
yontemlerden bazilari CDGSK denkleminin tanh metodu (Wazwaz, 2006), Hirota
metodu (Jiang ve Bi, 2010; Salas vd., 2011; Ma vd., 2016 ), Hirota metodu ve
Hereman metodu (Wazwaz, 2008), Lie simetri analiz metodu (Baleanu, vd., 2018),
Bernoulli alt denklem fonksiyon metodu (Baskonus vd., 2022), Kudryashov metodu
(Yildiz, 2019), exp metot (Xu,, 2008; Salas, 2008a ), projektif Riccati denklem
metodu (Salas, 2008b), (G’/G) ag¢ilim metodu (Naher, 2011; Shakeel ve
Mohyud-Din, 2015), He varyasyonel iterasyon metodu (Safari, 2011), exp(—¢(£))
acilim metodu (Hedli ve Kadem, 2020), Homojen denklem metodu (Zayed ve Alurrfi,
2014) calismalarinda ele alinmustir.

Ikinci problem olarak,
Uger + a’QUyyy +a3UU, + auU; =0

Korteweg-de Vries (KdV) benzeri iki boyutlu kismi tiirevli denklem ele alinacaktir. Bir
boyutlu KdV denkleminin exp fonksiyon metodu (Salas, 2009; Kutluay ve Esen, 2009;
Sajid vd., 2022), klasik yontem (Miura, 1976; Shi, 2024), Bicklund transform (Brauer,
2000), Painleve analysis (Salas vd., 2013 ), sine-Gordon expansion method (Bulut vd.,
2016) ve genellestirilmis exp method (Marinakis, 2008) ¢alismalarina bakilabilir.
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Uciincii problem olarak,
Vixxy + AoVyViy + A3V Viy + AyVy — A5V, =0 2.1)

plazma fizikte 6nemli bir yer tutan (3+1) boyutlu Jimbo-Miwa (JM) denklemi ele
alimacaktir (Jimbo ve Miwa, 1983). JM denklemi degisik yontemlerle caligilmustir.
Ornegin, Painlevé method (Xu,2006), genisletilmis rasyonel ag¢ilim metodu (Wang
vd., 2007), exp fonksiyon metodu (Ozis ve Aslan, 2008), Riccati denklem doniisiim
metodu ( Li ve Dai, 2010), (G’/G) ac¢ilim metodu (Abazari, 2012; Khalique ve
Moleleki 2020; Naher vd., 2014), Hirota bilineer metodu (Wazwaz, 2008; Ma,1016;
Yue vd., 2019; Xu vd., 2023), lineer siiperpozisyon ilkesi ve Hirota metodu (Kuo ve
Ghanbari, 2019), Kudryashov metodu (Ali vd., 2018), (1/G’)-expansion metodu (
Yokus ve Durur 2020), singililer manifold ve grup doniisiim metotlar1 (Rashed vd.,
2022), coklu exp fonksiyon metodu (Mukam vd., 2022), degistirilmis direkt metod
(Ma, 2005) caligmalarina bakilabilir. Kesirli tiireve sahip denklemlerin Laplace
yontemi ile (Tanriverdi vd., 2021; Giines, 2021; Isleyen, 2024), yar1 analitik yontemler
Chakraverty vd., 2019), basit denklem metodu (Hoser, 2023), rezidii yontemiyle
¢Ozlim (Tanriverdi, 2001; Tanriverdi ve Mcleod, 2007; Tanriverdi ve Mcleod, 2008;
Tanriverdi, 2009; Tanriverdi, 2019; Tanriverdi, 2019a), klasik yontemle analiz
(Tanriverdi, 2012; Tanriverdi, 2012a; Tanriverdi, 2017; Tanriverdi, 2019), Laplace
doniisim metodu ( Tanriverdi, 2018; Tanriverdi, 2018a), serilerin asimtotik analiz,
(Merca ve Tanriverdi, 2013), topolojik atis metodu (Hastings ve McLeod, 2011;
Tanriverdi ve Mcleod, 2010), doniisiim metodu (Tanriverdi ve Agiragac, 2018; Biz,
2019), iterasyon teknigi ( Alici ve Tanriverdi, 2020; Alici ve Tanriverdi, 2021),
asimtotik analiz teknigi (Tanriverdi, 2021), Riemann zeta hiptotezi (Tanriverdi, 2021),
Degistirilmis eksponansiyel fonksiyon metodu (Muhamad vd., 2023), Bernoulli
alt-denklem metodu (Baskonus vd., 2022; Baskonus vd., 2022a; Mahmud vd., 2023 ),
genisletilmis rasyonel sinh-cosh ve degistirilmis ve genisletilmis tanh-function

metodu (Mahmud vd., 2023; Mahmud vd., 2023a ) calismalarina bakiniz.
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3. GEREC VE YONTEM

Burada, diferansiyel denklemlerin dalga ¢oziimlerininin yaklagigini veya tam

¢Oziimiinii bulmak i¢in Exp fonksiyon metodu anlatilacaktir.

3.1. Eksponansiyel Fonksiyon Metodu

Bu kisimda, Eksponansiyel Fonksiyon Metodu (EFM) anlatilacaktir. EFM lineer
olmayan kismi diferansiyel denklemlerin periyodik ve soliton ¢oziimlerini elde etmek

icin ilk olarak (He ve Wu, 2006) calismasiyla literatiire kazandirilmistir.

RU, Uy, Usx, Uy, Uy, . ..) =0 (3.1)
denklemini ele alalim. a ve B sabit olmak iizere (??) denklemine

U(x,t) =U(), E=ax+ Bt (3.2)
doniislimii uygulanirsa

H(U, U, U",U",..) (3.3)

bayag diferansiyel denklemi elde edilir. (??) denkleminin ¢oziimii

d ayet

U(E) = Sa=

_ 34
S, byent G

seklinde olsun. Burada, c, d, p ve g parametreleri dengeleme ile belirlenmesi gereken
pozitif tamsayilar ve a, ve b, ise bilinmeyen sabitlerdir. (??) denklemindeki en diisiik
dereceli nolineer terim ile mertebesi en diisilk olan lineer terimin eksponansiyel
fonksiyonlarinin dengelenmesi ile ¢ ve p parametrileri belirlenir. Benzer olarak, (??)
denklemindeki en yiiksek dereceli nolineer terim ile mertebesi en yiiksek olan lineer
terimin eksponansiyel fonksiyonlarinin dengelenmesi ile d ve ¢ parametrileri
belirlenir.

Dolayisiyla, (??) denklemi (??) denkleminde yerine yazilir. Gerekli islemler
yapildiktan sonra eksponansiyel terimli ifadelerin katsayilar sifira esitlenerek a,, b,,
a ve 3 bilinmeyen sabitleri belirlenir. Bu katsayilar belirlendikten sonra istenilen (??)

¢cOziimii elde edilir.
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3.2. Denge Prensibinin Uygulamalari

Bu parametler ile ilgili uygulamalar agagida orneklerle agiklanmustir.

Ornek 1 KdV denklemi

U +6UU,+U,, =0 3.5
denklemine
z(x, 1) = z(x — Br) = z(€) (3.6)

doniistimii tatbik edilirse
—zBU’ +6zUU" + 22U =0 (3.7)

bayag1 diferansiyel denklemi elde edilir. Ayrica, (??) denklemi integre edilir ve integral

sabiti sifir alinirsa
—-2z8U + 3zU% + 230" = 0 (3.8)

bulunur. Dengeleme prensibi geregince

U2 _ agce_QC‘f + .-
bgpe_QP'f 4+ (39)
U” _ Ge_(c+3p)£ + P
- Ee_4pf + ..
denklemlerinden
2c+2p=c+3p, p=c (3.10)
bulunur ve
2 2d
U2 _ o« o + ade §
2 ,2q¢°
+ byet G.11)
L, o+ Held+30)¢
U” = e Fetdé
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denklemlerinden
2d+2q=d+3q,d=q (3.12)
elde edilir. Boylece, p = ¢ = d = g = 1 alinabilir.

Ornek 2 Benjamin-Ono denklemi

U+HU,+UU, =0 (3.13)
denklemine
Ux,t) =U(n),
(3.14)
n=kx—ct

doniistimii tatbik edilirse
—cU' +HK2U” + kUU' =0 (3.15)

bayagi diferansiyel denklemi elde edilir. Ayrica, (??) denklemi integre edilir ve integral

sabiti sifir alinirsa
—2¢U + 2HK?*U' + kU? = 0 (3.16)

bulunur. Dengeleme geregince

U2 _ azce_2cn + ...
b2,e 2 + - .. (3.17)
. Ae(erp)n 4. '
= De_zpﬂ ceeF
denklemlerinden
c+p=2,p=c (3.18)
bulunur ve
vt + aZ,eQd’7
-+ e (3.19)
o + Beld+an
.o+ Ce24n
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denklemlerinden
d+qg=2d,d=gq (3.20)
elde edilir. p = ¢ = d = g = 1 degerini alabilir.

Ornek 3 Chafee-Intante denklemi

U= U+ AU -U) =0 (3.21)
denklemine
E=kx—ct (3.22)

doniisiimii tatbik edilirse
—cU' - KU+ AU -U% =0 (3.23)

bayagi diferansiyel denklemi elde edilir. Ayrica, (??) denklemi integre edilir ve integral

sabiti sifir alinirsa
—4cU = 4K2U" + A(U* - 2U0%) = 0 (3.24)

bulunur. Dengeleme prensibi geregince

U4 _ a%ce_llcf + .«
T 325
C Ae(emE '
- De_QPé: et
denklemlerinden
c+3p=4dc, p=c (3.26)
bulunur ve
4 4d
U4 _ P + ade g
. ..+b3e4q'§: (327)
, RS Be(d""I)f
Tt el



3. GEREC VE YONTEM Ruhan KESKiNKAN

denklemlerinden

d+3¢=4d, d=gq (3.28)

elde edilir. p = ¢ = d = g = 1 olarak alinabilir.
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4. BULGULAR

Burada, EFM metotlar1 lineer olmayan diferansiyel denklemlere uygulanarak

yaklasik ve tam ¢oziimler elde edilecektir.

4.1. CDGSK Denklemi

A+ Apoexe + 30AA i + 304 A, + 180A2Ax =0 “4.1)
denklemine
E=ax—ct, A(x,t) = A(§) 4.2)

doniistimii tatbik edilirse
@®A® + 3002 AA” +30a°A’A” + 1800 A2A’ — cA’ = 0) (4.3)

bayag: diferansiyel denklemi elde edilir.

(??) denklemine dengeleme perensibi uygulanirsa

A2 _ a%ce_ch + P
b2 e 4.0
e + 4.4)
B Pe‘32pf 4+
denklemlerinden
2c+30p=c+3lp, p=c 4.5)
bulunur ve
=—,
...+quQ§ (46)
A6 + Neld+3lg)é
T ...+ Re32¢¢
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denklemlerinden
2d+30g =d+3lqg,d =q 4.7)

elde edilir. Simdi, p = ¢ = d = ¢ = 1 alalim. Bu durumda,

a_le'f +ag + alef

A(€) = 4.8
(5) b_le‘f +bg + blef (4.8)
elde edilir. Burada amacimiz,
a-1, ap, ai, b_1, bo, by (4.9)
katsayilarin1 bulmaktir. Ayrica,
a%ce’2‘5+-~+a2€2d‘f
A2 = b%pe—21’f+~~+b‘§ezq§’ (4.10)
A(E) = —(a_1e™ +ap+aie®)(=b_1e7¢ + b1e)
(b_le“f + by + b1€§)2
(4.11)
—a_1e™¢ +ajef
+ )
b_le‘f + bo + blef
A”(f) _ 2((1_1€_§ +ap+ ale‘f)(—b_le_f + b1€$)2
B (b_le‘f + by + ble'f)?’
2(—a_1et +aief)(=b_1e¢ + bie?)
- £ £)2
(b_1€ + by + bre ) (4.12)

_ (acie™ +ag+aie?)(b_ie ™ +biet)
(b_le‘f + bo + b1€§)2
a_le_f +alef
+ )
b_le‘f + bo + blef
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KGR

—6(a_1e~ ¢ +ag+aief)(=b_je~¢ + b1ef)?
(b_le‘f + bo + b1e5)4
6(—a_ie™® +aref)(=b_1e™¢ + biet)?

+

(b_le_f + bgy + blef)?’
6(a_1e™ +ag+aiet)(=b_1e7¢ +bie?)(b_1e™ + biet)

([9_18_ér + by + blef)3
3(a_iet +aref)(=b_1e7¢ + bie?)
(b_le‘f + b() + blef)2
(a_le_»f +ag+ alef)(—b_le_f + blef)
(b_le‘f +bg + ble‘f)Q
3(—a_ie ¢ +aief)(b_1e™¢ + b1e?)
(b_le_§ + by + b1€§)2
—a_le_f + alef

(4.13)

+ )
b_1€_§ + b() + ble'f

AW (&) =

24(a_1e~¢ +ag+a1€¥)(=b_1e™¢ + b1ef)?
(b_le‘f + by + b1e§)5
24(—a_1e ¢ +aref)(=b_1e7¢ + biet)?
(b_1€_~f +bg+ b16§)4

N —36(a_1e™® +ag+are®)(=b_1e™¢ + b1e?)>(b_1e™¢ + bye?)

N 24(—a_1e ¢ +aref)(=b_1e7¢ + bief)(b_1e7¢ + bie?)

(b_le‘f + b() + b1€§)4
12(a_1e™ +aief)(b_1e™¢ + biet)?
(b_le‘f + b() + b1€§)3
8(a_ie™ +ag+aiet)(=b_1e7 + bie)?
(b_1e4 + by + b1e%)3

(4.14)

(b_le_f + bo + ble§)3

N 6(a_1ape™ +are®)(b_1e ¢ + bie®)?

(b_1€_§ + by + b1€§)3
8(—a_1e¢ +ajef)(=b_1e™¢ + bie?)
([9_16_§ + by + ble‘f)2

6(a_ie~ +aref)(b_ie™ + bef)
(b_le_f +bg + blef)Q
(a1 +ag+aief)(b_1e ¢ +bie?)
(b_le_f + by + b1€§)2
a_le_f + alef

+ )
b_le"f + b() + blef
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AP (&) =

+

N 60(—a_1e¢ +ajef)(=b_1e¢ + biet)?

—120(a_1e~¢ +ag+a1e®)(=b_1e7¢ + b1ef)?
(b_le“—’f + by + b1e§)6
120(—a_i1e™¢ + aref)(=b_1e~¢ + biet)?
(b_le_f + bg + blef)‘r’
240(a_1e ¢ +ag +aref)(=b_1e7¢ + b1et)>(b_1e7¢ + bief)
(b_le_f + by + b1€§)5
60(a_i1e~ +aref)(b_ije~¢ + b1ef)?
(b_le‘f + bo + b1e§)4
60(a_1e7¢ +ag+aief)(=b_1e™¢ + bief)?
(17_16_'»‘E + by + blef)4
180(—a_1e~¢ +ajef)(=b_1e7¢ + bief)?(b_1e7¢ + bief)
(b_le_f + bo + ble‘f)4
90(a_i1e~¢ +ag+aie®)(=b_je ¢ +b1ef)(b_1e~ + b1ef)?
(b_1e‘f + b() + b1€§)4

(4.15)

(b_le‘f + bo + blef)?’

N 60(a_ie~ +are)(=b_1e¢ +bie?)(b_1e% + bie?)

+

(b_le_f + bo + 5165)3
30(a_ie~¢ +ag+aief)(=b_je ¢ + b1ef)(b_1e~¢ + b1ef)

(b_le“f + by + blef)S
30(—a_1e¢ +ajef)(b_1e™¢ + biet)?

(1?_18_'f + by + blef)?’
15(a_1e¢ +aie?)(=b_1e™¢ + bie?)
(b_le_f +bg + blef)z

(a1e™¢ +aje?)(=b_1e™¢ + bie?)
(b_le‘f + by + b1e§)2
15(—a_i1e™ +ae®)(b_1e¢ + bie?)
(b_le‘f + b() + b1€§)2
—a_le_f + alef

+
b_le‘f + bo + blef

(?2)-(??) denklemleri (??) denkleminde yerine yazilir ve n = 1,...,11 olmak lizere

eksponansiyel ifadesinin katsayilar1 dikkate alinirsa asagidaki sistem elde edilir.

180aa’ aph®, + 30a’a_1agh?*| — cagh®, + a’agh’,

— 180aa§

(4.16)
(b% bo = 30a°a? b3 b + ca_1b* by — a’a_1b* by = 0,
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360(1a_1a(2)b?j1 + 36Oaa%1a1b§1 + 600/361(2)19%1 + 240&3a_1a1bf1

—2ca1b®, +32a°ab® | — 1800 a_1agh® by — 4cagh* by — 26a°agh* | by
(4.17)

— 360aa®,b_1b} + 120a°a* b* b3 + 4ca_1b> b2 + 26a°a_1b> | b

- 360aa’,b? b1 — 240a°a® | b* by + 2ca_1b* by — 32a°a_1b* by = 0,

180&613[9‘31 +1080ca_japarb®, + 450a/3aoalb%1

+540aa_jaib® by + 540aa? |a1b* by — 900> a’b? by

+ 180a3a_1a1b§1b0 - 9ca1bf1b0 - 51a5a1b‘f1b0 - 540aa%1a0b_1b3

- 6ca0b§1bg + 66a/5aob§1bg - 18()a/a?_’1bg + 90a3a%1b_1b8 @.18)
+6ca_1b* b3 — 66a°a_1b*, b} — 540aa* aph? by

— 1080’ a_1aph—13b1 — 3cagh® by — 237 agb? by

—1080aa® b_1boby +450a°a” | b? | bob1 + 12ca_1b  bob,

+288a°a_1b% boby =0,

720aatab? | + 120aa_japath? | + 480a’aib?,

+360aaib? by + 2160aa_1apa1b* by

+540a%aga1b? | by — 120’ aja;b? b3 + 120a’a_1a1b? b}

- 160a1b3_’1bg + 46a5a1b3_’1bg - 360aa21a0b3 + 180a3a_1a0b_1b8

— deagh? b — 26a°agb® by — 60a’a’ | by + dca_1b_1b}

+26a°a_1b_1by — 840a’aib® | by — 14400°a_1a1b® by (4.19)
—8caib? by - 832a°a1b* by — 2160aa® ,agh_1bob;

— 420aa_1agh*boby — 8cagh® |boby +428a°agh®  bob;

— 720aa®,biby +600aa® b_1b3b1 + 24ca_1b* bib

— 474a°a_1b* |b3by — 720aa® | b_1b7 + 960a°a® b*, b3

+8ca_1b>,b? +832a°a_1b* b3 = 0,



4. BULGULAR Ruhan KESKINKAN

900aapaib®, + 1620aaiaib? bo + 1620aa_1aib? by

+930a’a3b? by + 180agb_1b + 1080aa_1apa1b-1 b},

+ 24Oa3a0a1b%1b% - 18Oaa_1agb8 - 180aa%1a1b3

+30a°adb_1bj + 180a’a_1a1b_1b} — 14ca1b? b3 + 14’ a1 b? | by

- 30a3a_1a0b§ - caob_lbé + a/5a0b_1bé + ca_lbg - aE’a_lbg
+180aajb? b1 + 1080aa_1aparb*, b1 — 1800a>agab®, by
—1080ea-1aib-_1bob1 — 1080aa® a1b_1boby — 1050a>aib?  boby (4.20)
— 1740a3a_1a1b? |boby — 28cay b3 boby — 392a° a1 b®  boby

- 16200za%1a0b%b1 + 960a3a_1a0b_1b%b1 - 6ca0b%1b%b1

— 174a°agh? |b3b; — 330a°a? byby + 20ca_1b_1b3b,
+160a°a_1b_1b3by — 1620aa® agh_1b* + 1140a>a_1agb* | b?

— 2cagh® |b? +1682a°agh? | b? — 900aa® | bob? + 1470a%a? | b_1bob?
+30ca_1b? bob? — 1290a”a_1b*,bob7 = 0,

360aa;ib? | +2160aapaib? by + 1080aajaib_1 b}

+1080aa_1atb_1b2 + 720a%a?b? b2 + 180 aga  b_1 b}

- 6ca1b_1bg + 6a5a1b_1b3 + 1080&aga1b%1b1 + 1080a/a_1a%b%1b1

— 720a%a?b? by — 3060a’aga1b? boby — 1080aa-1ajbib,

—1080aa? ja1biby — 36ca1b® biby — 414a”arb* | bib,

—180aa_1agbiby + 6ca_1byby — 6a°a_1byby — 1080aa_jazb_1bt  (4.21)
— 1080aa® a1b_1b3 — 12ca;b? b2 +2112a°a,b? | b2

- 4ca_1bgb1 + 5a5a_1b8b1 + 180aa%1a0b§ - 2160aa%1a0b0b%
+3060a°a_1aph_1bob? — 7200’ a?b2b336ca_1b_1b3b}

+414a°a_1b_1b2b? - 360aa® b3 + 7200 a® | b_1b? + 12ca_1b* b3

~2112a°a_1b* b3 = 0,



4. BULGULAR Ruhan KESKINKAN

900aaib? by + 1620aagatb_1b3 + 180aaia b}
+180aa_1aib3 + 330 ab_1b3 + 30a>apa1 b
- calbg + a5a1bg + 1620aa0a%b21b1 + 1O8Oaa3a1b_1bob1
+1080aa_1aib_1boby — 1470a>a?agb? bob1 — 180aaibib;
— 1080ea-1apa1bjb1 — 960a>aparb_1b3b1 — 30a’aibib,
—180a’a_1a1b3by — 20carb_1b3b1 — 160a°arb_1b3by
+ cagbébl - 180&613]9_1]9% - 1080afa_1aoa1b_1b%

(4.22)
— 11400 agaib? |b? — 162003 a_1albob? — 1620aa® a1bob?
+1050a°alb_1bob? + 1740a%a_1a1b_1bob? — 30ca1b? | bob?
+ 12900 a1 b* bob? + 240’ a_1agb3b?
+6cagh_1b3b? + 174a’agh_1b3b? + 14ca_1b3b?
— 14a°a_1b3b3 — 900aa® agh? + 1800a’a_jagh_1b?
+2cagh® b} — 1682a°agh? | b} — 930a*a?bob} + 28ca_1b_1bob}
+392a°a_1b1bob? =0,

720@a1bob_1b3 + 360aagaiby + 60a’atby
+720aa}b? by + 2160aaiaib_1boby — 600a’aib_1boby
—180a%aga1b_1b3b1 — dcarbyby — 26a°a1byby — 960a’aib? b
— 360aalbob? — 2160aa_1aga1bob? + 420a>aparb_1bob?
+120a%a3bib — 1200’ a_1a1b2b3 — 24carb-_1b3b3
(4.23)
+474a°a1b_1b3b? + dcagbib? + 26a°agbyb? — 720aa_1alb}
— 720aa? a1 b? + 840a>alb_1b? + 14400 a_1a1b_1b} — 8ca b* b}
— 832a°agh?b? — 540’ a_1apbob? + 8cagb_1bob} — 428’ agb_1bob’
+16ca_1b2b? — 46a°a_1b2b? — 480a3a® b} + 8ca_1b_1b}

+832a°a_1b_1b] = 0,



4. BULGULAR Ruhan KESKINKAN

180aaiby + 1080aaib_1boby + 540aapaibiby — 90a’aibib,
+540aagatb_1b3 — 540aaiarbob? — 540aa_1aibobi
— 450a°atb_1bob? — 6carbib? + 66a°a1bibt — 180aalb?

— 1080ea-1apa1 b3 + 1080a’apa1b_1b3 + 90a>aibob’

(4.24)
— 180a*a_1a1bob} — 12ca1b_1bob; — 288a°a1b_1bob} + 6cagbib’
+ 30a3a8b‘;’ + 120a3a_1a1bz{’ - 4ca1b_1b:13
- 66a5a0b%b? - 450([30_1aob4113ca0b_1b411 + 237a5a0b_1b411
+9ca_1bob] + 51a’a_1bob] = 0,
360aa’ibiby + 360aaib_1b? — 1200 a?bib? - 360aaiarb?
— 360aa-1atb? +240a°atb_1b? + 180a>aga1bob? — dca1bib?
(4.25)
—26a°a1b2b} — 60a3alb] — 24003a_1a1 b - 2ca1b_1b}
+32a°a1b_1b} + dcapbob] + 26a°agbob| + 2ca_1b3 — 32a°a_1b3 = 0,
180aa’bob? — 180aapatb? + 30a>a’bob? — 30a3apa; b} 4.26)
- calbgbi1 + 0/5611190#1L + caob? - 0/5aob? =0.
Sistemi
a-i, ap, aj, b_l, b(), (4.27)
icin ¢oziiliirse asagidaki iki farkli durum elde edilir.
Durum 1
2ch}
a-1 = Y
153b2 — VBboJa(4c + a®)b224b,
7a5bé
- (4.28)

15a3b2 — V5boJa(de + a®)b224b,
~ \/5a2b3\/a'(4c +a®)
15a3b? - \/gbg\/a(élc +a®)24b, ,




4. BULGULAR

Ruhan KESKiNKAN

25a3by — Vb 4cab% + a6b%

a0 = 60 ’
~2cb3by + Ta®b2b1 + Vha2boJa(4c + a®)b2b,
al =
6( - 15a3b% + VBboja(4c +a)b?)
b2
boy=—".
1™ 4b,

Bu halde genel ¢oziim

5(1’3 " \/5\/(1/(;10“'(15)17(2) _ 1206”(131)01)1
0

4etbob1+e* (b2 +4b?)

A1) == 60

seklinde olur.

Ayrica,
bo = bl =a=c=1

olacak sekilde secilirse bir 6zel ¢oziim

8 _ 5e—t+x

AL 1) = S 30e

biciminde olur.

(4.29)

(4.30)

(4.31)

(4.32)

(4.33)

(4.34)



4. BULGULAR Ruhan KESKINKAN

Sekil 4.1: (??) denkleminin 3D grafigi —10 <7 < 10 ve —10 < x < 10.

Sekil 4.2: (??) denkleminin 3D contour grafigi —10 < r < 10 ve —10 < x < 10.

03f
0AF
0.1\
: .
5 10
—01f

Sekil 4.3: (??) denkleminin 2D grafigi —10 < 7 < 10.

19



4. BULGULAR Ruhan KESKINKAN

Durum 2

2chi
a_1 = 0

15a3b3 + Vbbo la(4c + a®)b224by

7a°b}

153b2 + V5boja(4c + a®)b224b,
.\ \/5a2bé\/a(4c + ad)
15a3b2 + V5b2ya(4c + a’)24b;

2503b¢ + Vb4 /4cabg + aGb%
- 60 ’

(4.35)

(4.36)

ao

2¢blby + Ta’blby + V5a2by, Ja(4c + a®)bby
ap = )
6(15a3b3 + Vbboja(4c + ad)b3)

(4.37)

by

b=
U™ b,

(4.38)

Bu halde genel ¢oziim

5(},’3 + \/5\/(1’(4C+Q5)b3 + 1206010'3170171
bo

4e“Tboby+ex@ (b2+4b7)
60«

Ax,t) =— (4.39)
seklinde olur. Ayrica,

bp=bi=a=c=1 (4.40)
olacak sekilde secilirse, 0zel ¢coziim

A(x, l) = +— 4.41)

bi¢iminde olur.
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Durum 3: Periyodik Coziim

25a%bg — V5 /4cab(2) + a%%
- 60 ’

~2cb2by + Ta®b3by + VhaboJa(4c + a®)b2b: 4.42)
6( - 15a3b2 + VBboyJa(4c +ad)b2)

ao

al =

b2
by ="
TN
Bu halde, CDGSK denkleminin 6zel periyodik ¢coziimleri,
bop=by=c=l,a=i (4.43)

olarak secilirse

2+ ge" COS X

A =+0,0596467 — (4.44)

-2
4 + %eTt + 10e~! cosx

biciminde olur.

Sekil 4.4: (??) denkleminin 3D grafigi —10 < ¢ < 10 ve =10 < x < 10.

21



4. BULGULAR Ruhan KESKINKAN

4.2. KdV Benzeri Denklem

Uger + @2Uyyy + a3UU, + a4U; =0 (4.45)
denklemine
E=ax+dy—ct, U(x,y,t) =U(&) (4.46)

doniislimii tatbik edilirse,
(@ + a2d®)U" + a3aUU’ — aycU’ =0 (4.47)

bayag diferansiyel denklemi elde edilir. Ayrica, (??) denklemi integre edilir ve integral

sabiti sifir alinirsa
(@ + a2d®)U" + a5aU? — aycU = 0 (4.48)

bulunur. (??) denklemi yani ¢6ziim fonksiyonu olarak kabul edilen ¢, d, p ve g
sayilarin1 bulabilmek icin yonteme gore dengeleme islemi uygulanmalidir. Dengeleme

(??) denklemine uygulanirsa

U2 _ a%ce_QC‘f + .-
bgpe_QP'f 4+ ’ (4 49)
o Ge—(cH3p)é 4 ... '
 Ee %ty ...
denklemlerinden
2c+2p=c+3p, p=c (4.50)
ve
2 2d
U2 _ PR + ade f
... 2 ,2q¢°
+ bget 4.51)
oo+ Held+3a)§
U/I —
e 4 Fedaé
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denklemlerinden
2d+2g=d+3q, d=q (4.52)

elde edilir. Simdi, p = ¢ = d = ¢ = 1 alalim. Bu durumda,

£ 3
a_i1e > +ap+ape
U = 4.53
(&) b_1e=$ +by+bref ( )

elde edilir. Burada amacimiz,
a-i, ap, ai, b_1, by, by (4.54)

katsayilarin1 bulmaktir. Ayrica, (??),(??) ve (??) denklemleri (??) denkleminde yerine
yazilirven = 1, ..., 7 olmak iizere eksponansiyel ifadesinin katsayilar1 dikkate alinirsa

asagidaki sistem elde edilir.

adagh® | — ada_1b% by + d®agb® jay — d*a_1b* |boas (4.55)
+ aa_laobglag - aa%lb_lboag - caob?_’la4 + ca_lbglbocm =0,

8ata1b®, — 4aagh? by +4a’a_1b_1b% — 8a’a_1b* by
+8d3a1b? @y — 4d®agh® bz + 4d>a_1b_1bias — 8d*a_1b* biay 456)
+aalb? a3 +2aa_1a1b* a3 — aa® | bras — 2aa* |b_1biaz .

- 2ca1b?j1a/4 - 2ca0b%1b0a4 + QCa_lb_lbgCM + 2C61_1b21b104 =0,

5a3a1b%1b0 + a3a0b_1b% - a3a_1bg — 23a3a0b%1b1

+18a’a_1b_1boby + 5d°a1b? | boas + d*agb_1bjas — d*a_1bjas

- 23d3a0b%1b1a2 + 18d3a_1b_1b0b1a2 + 3aa0a1b%1a3 + aa%b_lboag 457
+2aa_1a1b_1bpas — aa_laob%ozg —2aa_j1apb_1b1asz — 3aa%1b0b10/3

- 5ca1b%1b0a4 - Caob_lb%a’4 + ca_lbgcm — caobzlblaq

+ 6ca_1b_1b0b1a4 =0,
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da®ayb_1b3 — 32aa1b? by — 4a*a_1b3by + 32a*a_1b_1 b3

+4d*a1b_1bjas — 32d°a1b? | bras — 4d*a_1bibias + 32d°a_1b_1bias

(4.58)
+ 2aa?b%1a3 +4daaga1b_1boas — 4daa_jagbobias — 2aa%1b%a3
- 4ca1b_1b(2)0/4 — 4ca1b%1b1a4 + 4ca_1b(2)bla4 + 4ca_1b_1b%a/4 =0,
a3a1bg - 18613611b_1b0b1 - a3a0bgb1 + 23a3a0b_1b%
- 5a3a_1b0b% + d3a1b8a2 - 18d3a1b_1b0b1a/2 - dgaobgbla’z
+ 23d3a0b_1b%0¢2 — 5d3a_1b0b§a2 + 3aa%b_1b0a3 + aaoalb%ag (4 59)
+ 2aa0a1b_1b1a/3 - aa%bobla’g - Qaa_1a1b0b1a3 - 3aa_1a0b%a3 ‘
- calbgaq —6caib_1bobiay + caob%blm + caob_lb%aq
+ 5ca_1b0b%a4 =0,
—4a’a1blby +8aPa1b_1b? + 4atagbob? — 8a*a_1 b’
—4d®a1bibias + 8dParb_1b3ag + 4dPagbobias — 8dPa_1biay 460)
+aa’blaz +2aab_1biaz — aaibias — 2aa_1aibias .
- 2ca1b(2)b10/4 - 26a1b_1b%a4 + 26‘610[?0[)%&4 + 2ca_1b:;’oz4 =0,
a3a1b0b% - a3a0bi1)’ + dgalbob%ag - dgaob:fag (4 61)
+ aa%bgblag - aagalb%ag - calbob%aq + caob?aq =0. .
Sistemi
a-1, ap, ai, b_1, by, by (4.62)
i¢in coziiliirse sadece bir durum olusur.
Durum 1
2¢,.3 3
- _bo(a +das — cay)
4ab1013 ’
3 3
o = bo(ba’ +bd’as + ca4)’ (4.63)
aas
—a3b1 - d3b1a2 +cbiay b%
ap = b1 = —.
aas 4by
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Bu halde genel ¢oziim

3 24e€ bob 3 24e€ bob
Ulry.1) = - (= 1+ Gometpyz) + 47 (14 G ) @2 + ca (4.64)
2 2 aa3
seklinde olur. Ayrica,
a=c=d=y=ay=a3=a4=bp=b1=1 (4.65)
olmak lizere
2t 1+t+x 2+2x
e —44e +4e
Ux,t) =— (e 1 07)? (4.66)
0zel ¢oziimii elde edilir. Son olarak, bilinen KdV denklemi i¢in
a:1, C=1, dZO, 0220, a/3:—6, a4:1, b0=1, b1=1 (4.67)
degerleri dikkate alinirsa
4€t+x
U(X, t) = —m (468)

¢cOziimii elde edilir.
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. f L x
-10 -5 5 10

Sekil 4.7: (??) denkleminin 2D grafigi —10 < ¢ < 10 ve —10 < x < 10.
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4.3. JM Denklemi

Vicxy + AoVy Vi + A3ViViy + AyVy — A5V, = 0 (4.69)
denklemine
E=cix+coy+cesz—cat, V(x,y,z,t) = V(&) (4.70)

doniistimii tatbik edilirse

a = C?CQ, B = AQC%CQ + A3c%62, v = Aycocy + Ascics 4.71)
olmak lizere

aV® + BV'V” +yV” =0 (4.72)

denklemi elde edilir. (??) denklemi yani ¢oziim fonksiyonu olarak kabul edilen c,
d, p ve g sayilarin1 bulabilmek i¢in yonteme gore dengeleme iglemi uygulanmalidir.

Dengeleme (??) denklemine uygulanirsa

Me_(c+15p)f 4+ ...

v = 16pé
Pe=16P5 ... ’
Ge~(2c+ip)é 4 ... (+.73)
V/v// —
Ee_6p~f + ..
denklemlerinden
c+15p=2c+14p, p=c (4.74)
ve
y + Ne(d:;‘r’;)f
.+« + Rel6g¢ ~
oo 4+ He(2d+4q)¢ (4.75)
V,V” —
cee Fe6q§
denklemlerinden
d+15g=2d+14q, d=¢q (4.76)
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elde edilir. Simdi, p = ¢ = d = g = 1 alalim. Bu durumda,

a_le"f +apg+ ale§

V(&) = 4.77
(é:) b_le_f + b() + bleéj ( )

elde edilir. Burada amac,
a-i, ap, ai, b_1, by, by (4.78)

katsayilarin1 bulmaktir. Ayrica, (??)-(??) denklemleri (??) denkleminde yerine yazilir
ve n = 1,...,9 olmak lizere eksponanasiyel ifadesinin katsayilar1 dikkate alinirsa

asagida verilen dokuz denklemden olusan bir sistem elde edilir.
aaob%1 + yaobfl - cw_lb%lbo - 7a_1b?jlb0 =0, 4.79)
,Bagb:fl + 16aa1bf1 + 4ya1bf1 - Qﬁa_laobglbo - 11aaob?_’1b0

+yagh® |bo + Ba* b_1b% + 11aa_1b* b} — ya_1b* b} (4.80)
— 16&’(1_1b?_)1b1 — 4ya_1b?jlb1 = 0,

6Bapa1b®, — Baib® by — 6Ba_1a1b* by — aa1b® by + 11a1b> by

+2Ba_1agb_1b% + 11aagh? b3 — yagh? b2 — Ba®, b}

(4.81)
— 1laa_1b_1b3 +ya_1b_1b3 — 6Ba_1agh* b1 — T6aagh> by

— dyagh® by +6Ba* | b_1boby + TTaa_1b* boby — Tya_1b* boby = 0,
Sﬁa%b?_’l + 2ﬁa0a1b%1b0 - 2,861_1611]9_1]9% + 11&’611]9%1]9(2]

+ llyalbglbg - a/aob_lbg - )/aob_lbg + a/a_lbg + ya_lbg

— 7Bagb? by — 16Ba_1a1b* by — 176aa1b® by + 4ya1b> by 452

+ 12,8a_1a0b_1b0b1 + 47aa0b%1b0b1 - 137a0b%1b0b1 - 5,8a%1b3b1
—58aa_1b_1b3by + 2ya_1b_1b3by +8Ba’ b_1b] + 176a_1b* b3
—4ya_1b*b* =0,
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10,861%[?%1[?0 + 5aa1b_1b% + 5ya1b_1b8 - 20,8610611b%1b1
— 115aa1b?,bob + 5ya1b? | boby — 10aagh-1biby — 10yagb_1b3b: 53
+ 5cm_1bgb1 + 5ya_1b8b1 + ZOﬁa_laob_lbf + 230&'610]921[7% .

— 10yagh? b} — 10Ba? |bob} — 115@a_1b_1bob? + 5ya_1b_1bob? = 0,

5Ba3b_1b2 + aa1by +yaib} — 8Bath? by — 12Baparb_1bob,

+ 2,8a_1a1b(2)b1 - 58aa1b_1b%b1 + 2ya1b_1b(2)b1 - aaobgbl

— yaobjby + TBalb_1b? + 16Ba_1a1b_1b? + 176aa1b* | b2 s
— dya1b? | b? - 2Ba_1agbob? + ATaagh_1bob? — 13yagh_1bob?
+ 1la@a_1b2b? + 11ya_1b3b? — 8Ba* b3 — 176aa_1b_1b’
+4ya_1b_1b3 = 0,

,Ba%bg — Gﬂa%b_lbobl - Qﬁaoalbgbl - llaalbgbl + yalbgbl

+6Bagarb_1b? + Baibob? + 6Ba_1a1bob? + TTaa1b_1bob?

— Tyayb_1bob? + 11aagh?b? — yagb2b? — 6 b3 (89
yaib_1b6907 + Llaaogbyo| — yaogbyoq Ba_1apby

— T6aagb_1b3 — 4yagh_1b3 — aa_1bob? + 11ya_1bob® = 0,

— Ba?biby + 2Bagarbob? + 11aaibib? — ya1bib? — Balb?
—16aaib_1b3 — dyarb_1b% — 11aagbob? + yagbob? + 16aa_1 b} (4.86)
+ 4)/61_1194 =0,
—aalbgbi’ - yalbobz{’ + cwob‘l1 + ya0b4 =0. (4.87)
Sistemi
a-i, ap, ai, bO’ a, y (488)

icin ¢oziiliirse asagidaki dort farkli durum elde edilir.
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4. BULGULAR Ruhan KESKINKAN

Durum 1

K= alb_lb() + Cl_1b0b1,

K- \/K2 - 4b_1b1(a?b%1 + a_lalb% —2a_1a1b_1b1 + a%lb?)

ao = . (489)
2b_1bq
_ B(aib_1 —a_1b1) _ B(—a1b_1 +a_1b1)
126 b, 7 12b_b;

Bu halde genel ¢6ziim,

£ =C1x + Coy + 037 — cat, L = gFertyeatiinaes
(4.90)

P= ﬂb% — 4b_1b1, N = alb_l - a_1b1
olmak tlizere,

Ve 2(e2tc3a_1 + 62(§+C4I)a1)b_1b1 + Lby(arb_1+a_1by) — LNP 4.91)

Qb_lbl(eztc3b_1 + Lby + 62(§+c41)b1) .

biciminde olur. Ayrica,

y=z=c1=ca=c3=c4=b_1=byp=a1=a-1=1, by =2, (4.92)
olacak sekilde segilirse, 6zel ¢oziim

1 2¢2 + (1 _ iﬁ)e2+z+x
V= 1(2 + 2l 4 p2+t+x 4 9pd+2x ) (4'93)

sekinde olur.

Sekil 4.8: (??) denkleminin Reel 3D grafigi —10 < < 10 ve —10 < x < 10.
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4. BULGULAR Ruhan KESKINKAN

-10 -5 0 5 10

Sekil 4.9: (??) denkleminin Reel 3D contour grafigi —10 < # < 10 ve —10 < x < 10.

0.8

0.7

-10 -5 5 10

Sekil 4.10: (??) denkleminin Reel 2D grafigi —10 <7 < 10 ve =10 < x < 10.

Sekil 4.11: (??) denkleminin Sanal 3D grafigi —10 < ¢ < 10 ve —10 < x < 10.
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4. BULGULAR Ruhan KESKINKAN

= -0.02

- -0.04

s
T

- -0.06

o
T

-0.08

-0.10

-0.12

-0.14

-10 -5 0 5 10

Sekil 4.12: (??) denkleminin Sanal 3D contour grafigi —10 < ¢ < 10 ve —10 < x < 10.

-10

Sekil 4.13: (??) denkleminin Sanal 2D grafigi —10 <t < 10 ve —10 < x < 10.

y:z:01:02:C3:C4:b0:a1:1, b1=2, b_1=a_1=—1, (4.94)

olarak secilirse

(4.95)

1(2+62—t+x)

2\ 4 o214

reel ¢oziimii elde edilir.
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4. BULGULAR Ruhan KESKINKAN

Sekil 4.14: (??) denkleminin 3D grafigi —10 < ¢ < 10 ve =10 < x < 10.

Durum 2

K =a1b_1by+a_1byb,

K+ \JK2 = 4b_1by(a3b?, + a1a1b] — 2a1arb_1by + b3

_ - (4.96)
a0 2b_1by :
_ Blaib_1 —a_1by) _ B(—aib_y +a_1by)
12b_b; 7 12b_,b;

Bu halde genel ¢oziim,

£ = C1X + Coy + 37 — cat, L = gFertyeatiaes
(4.97)

P = ﬂb% — 4b_1b1, N = alb_l — a_1b1
olmak iizere,

V= 2(e23q_y + e2é*ra g )b_1by + Lbo(a1b_1 + a_1b1) + LNP (4.98)

B 2b_1b1(e23b_1 + Lbg + e2(é+cat) ) '

biciminde olur. Ayrica,

y:z:cl:c2203ZC4:b_1:b0:a1:a_1:1, b1:2, (499)
olacak sekilde secilirse, 6zel ¢oziim

1 2¢2 + (1 + l-\/?)62+t+x
V= 1(2 + 2 4 p2+i+x | 9 od+2x ) (4'100)

sekinde olur.
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4. BULGULAR

Ruhan KESKiNKAN

Durum 3

—alb_l - a_1b1
an = N b = —2 b_ b N
0 ,—b_l ,—bl 0 V 1V

o= B(aib_1 —a_1b1) _ B(—aib_y +a_1by)
12b_b; 7 12b_b;

Bu halde genel ¢6zlim,

e'3(—arb_1+a_1b1)
e'3b_1—e*1tYe2+i3/b_14/by
by

a +

V =

biciminde olur. Ayrica,

y=Z:C1:CQZC3:C4:CI1:a_lzl,b_1=i, blz—i

olacak sekilde secilirse, 0zel ¢coziim

2e!

Veio——o
—ie! + 2t

seklinde olur.
Durum 4

alb_l +a_1b1
ay= —————, by =2b_1\b1,
0 ,—b_l ,—bl 0 1

_ B(aib_1 —a_1b1) _ B(—a1b_1 +a_1b1)
12b_b; 7 12b_1b,

Bu halde genel ¢oziim,

efC3a_1 excl+ycg+zc‘3a1

_ Vb_1 Vb1
e'c3\[b_ + eXcrtyeatics\[p,

biciminde olur. Ayrica,

y=z=c1=cy=c3=c4=bi1=a1=a1=1, by =2

olacak sekilde secilirse, 6zel ¢oziim

1,2+ V2e2 1t
V= (———
21 +2e2-1x

seklinde olur.
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5. TARTISMA Ruhan KESKINKAN

5. TARTISMA

Bu calismada, daha 6nce caligilan iki farkli problem ve KdV benzeri problem
EFM ile detayli olarak irdelenmistir. Burada, EFM yontemi uygulanirken istenilen ve
istenilmeyen sonuglar tartisilacaktir. (??), (??) ve (??) denklemlerine EFM uygulandi.
Burada, (??), (??) ve (??) denklemlerinin aday ¢oziimleri (??) denklemi olarak kabul
edildi. (??) denklemindeki EFM ile parametreler belirlenirken denklemin pay ve payda
kisminda bulunan katsayilarla dogru orantili olabilir. Bu halde, istenilen ¢oziim veya
yaklagik ¢Oziim yerine sabit ¢coziim bulunur. Cogunlukla, EFM ile bulunan ¢oziimler
tizerelnde c¢alisilan denklemi sagliyor. EFM {izerine yapilan yorumlar i¢in (Kudryashov

ve Loguinova, 2009; Navickas vd., 2010) calismalarina bakilabilir.
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6. SONUCLAR Ruhan KESKINKAN

6. SONUCLAR

Burada, (??) denkleminin EFM ile tam ¢oziimleri (??) ve (??) denklemleri ile
verildi. (??) denkleminin EFM ile ¢oziimii (??) ve bir 6zel ¢oziimii ise (??) denklemi
ile verildi. Son olarak, (??) denkleminin EFM ile tam ¢ozlimleri sirasiyla (??), (2?),
(??) ve (2?) ile ifade edildi. Ayrica, (??) denkleminin EFM ile 6zel ¢oziimleri sirasiyla
(?2),(22), (2?) ve (??) denklemleri ile verildi. Bulunan tiim ¢6ziimlerin 2D-3D boyutlu

grafikleri ve contour grafikleri gorselleri bulgular kisminda verilmistir.
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7. ONERILER Ruhan KESKiNKAN

7. ONERILER

EFM yiiksek mertebeli denklemlere uygulandiginda cebirsel islemler oldukca
uzun olabilir. EFM dezavantajlar1 olmakla birlikte dalga ¢oziimleri elde etmek i¢in

etkili ve giivenilir bir yontemdir. EFM yontemi yerine farkli yontemler de kullanilabilir.
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