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OZET

CONFORMABLE KESIRLI MERTEBEDEN KISMi DIFERANSIYEL
DENKLEMLERIN TAM COZUMLERI

Bes boliimden olusan tezin giris boliimiinde kesirli tiirev ile ilgili literatiirdeki
calismalara yer verildi. Ikinci boliimde, conformable kesirli tiirev ve e~ ?® yontemi ile
yapilan ¢alismalara yer verildi. Ugiincii béliimde, conformable tiirev yaklasiminin tanimi
ve 6zellikleri verildikten sonra e~?®) yontemine yer verildi. Tezin orijinal kismi olan
dordiincti boliimde ise kesirli mertebenden Boussinesg-Double Sinh-Gordon, yeni ikili
Mkdv, genellestirilmis Rosenau-Kawahara-RLW denklemlerinin e~?®  yontemi
kullanilarak tam ¢oziimleri elde edildi. Besinci boliimde ise sonug ve Onerilere yer verildi.

2022, 68 Sayfa

Anahtar Kelimeler: e~?® Yontemi, Tam ¢oziim, Kesirli mertebeden Boussinesg-
Double Sinh-Gordon denklemi, Kesirli mertebeden yeni ikili
Mkdv denklemi, Kesirli mertebeden genellestirilmis Rosenau-
Kawahara-RLW denklemi.



ABSTRACT

EXACT SOLUTIONS of CONFORMABLE FRACTIONAL ORDER
PARTIAL DIFFERENTIAL EQUATIONS

In the introduction part of the thesis, which consists of five chapters, studies in the
literature on fractional derivatives are included. In the second part, studies with
conformable fractional derivative and e ~?©) method are given. In the third chapter, after
the definition and properties of the conformable derivative approach are given, the
e~*@®method is given. In the fourth chapter, which is the original part of the thesis, exact
solutions of the fractional order Boussinesg-Double Sinh-Gordon, new coupled Mkdyv,
generalized Rosenau-Kawahara-RLW equations are obtained using the e~ method. In
the fifth chapter, conclusions and recommendations are given.

2022, 68 Pages
Keywords: e~®®) method, Exact solution, Fractional order Boussinesq-Double Sinh-

Gordon equation, Fractional order new coupled Mkdv equation, Fractional
order generalized Rosenau-Kawahara-RLW equation.
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1. GIRIS

Son birka¢ yilda, lineer olmayan diferansiyel denklemlerdeki ilgi odagi lineer
olmayan kesirli diferansiyel denklemlerin analitik ¢oziimlerinin elde edilmesi oldu. Bu
tiir lineer olmayan kesirli diferansiyel denklemlerin ¢éziimlerini elde etmek ic¢in birgok
matematikei ve fizikei farkli yontemler gelistirdi (Zulfigar ve Ahmad, 2021). Literatiirde,
tistel fonksiyon yontemi (He,1999; Zulfigar ve Ahmad, 2020), varyasyonel iterasyon
yontemi (Zulfigar ve Ahmad,2020), siniis-kosiniis yontemi (Wazwaz, 2004), (G'/G)-
acilim yontemi (Akbar ve ark., 2019), Adomian ayristirma yontemi (Wazwaz, 2005),
deneme denklemi yontemi (Liu, 2019), kesirli alt denklem (Bo ve ark. 2012), F
genigletme yontemi (Pandir ve Duzgun, 2017) gibi ¢ok sayida yontem yer almaktadir.

Kesirli diferansiyel denklemlerde kullanilan bir¢ok kesirli tiirev yaklagimi
mevcuttur. Bu yaklasimlardan, kolay tanimindan dolay1 tamsay1 mertebeden tiirev ile
ifade edilebilen ve temel matematikte yer alan tiirev formiillerini saglayan conformable
kesirli tiirev yaklasimi daha ¢ok tercih edilmektedir (Khalil ve ark., 2014). Bu tezde ele
alinan kesirli mertebeden diferansiyel denklemlerde bulunan kesirli tiirevler conformable
kesirli tlirev olarak alindu.

Bu tezde, zaman degiskenine gore conformable anlaminda kesirli mertebeden tiirev
iceren Boussinesq-Double Sinh-Gordon, yeni ikili Mkdv ve genellestirilmis Rosenau-
Kawahara-RLW denklemlerinin analitik ¢oziimleri e~?®) yontemi ile elde edildi.

Bu denklemlerden Boussinesg-Double Sinh-Gordon denklemi birgok arastirmact
tarafindan ¢esitli analitik yontemler kullanilarak ¢oziildii. 2005 yilinda A.M. Wazwaz
tanjant hiperbolik yontemini kullanarak Boussinesq-Double Sinh-Gordon denkleminin
analitik ¢oziimlerini elde etti (Wazwaz, 2005). 2006 yilinda Abdul-Majid Wazwaz,
degiskenlerine ayirma yontemini kullanarak Boussinesq-Double Sinh-Gordon
denkleminin analitik ¢6ziimiinii buldu (Wazwaz, 2006). 2012 yilinda, G. Ebadi ve
arkadaglari, (G'/G)-agilim yontemini kullanarak Boussinesq-Double Sinh-Gordon
denkleminin analitik ¢ozlimlerini elde ettiler (Ebadi ve ark., 2012). 2013 yilinda A. Esen
ve arkadaslar iistel fonksiyon yontemin yardimiyla Boussinesq-Double Sinh-Gordon
denkleminin analitik ¢6ziimlerini elde ettiler (Esen ve ark., 2013). 2019 yilinda S. Yilmaz
ve O. Tasbozan yardimci denklem yontemini kullanarak Boussinesq-Double Sinh-

Gordon denkleminin analitik ¢oziimlerini buldular (Yilmaz ve Tasbozan, 2020).



Yeni ikili Mkdv denkleminin farkli tiplerinin ¢ézlimleri ise genisletilmis tanjant
hiperbolik (Fan, 2001), trigonometrik fonksiyon doniisim (Cao ve ark., 2002), yeni
iteratif (Sontakke ve ark., 2018), alt denklem (Martinez ve Aguilar, 2019) yontemlerini
kullanarak elde ettiler.

Genellestirilmis Rosenau-Kawahara-RLW denklemi, sonlu faklar yontemi ile
Dongdong He ve Kejia Pan tarafindan 2015 yilinda (He ve Pan, 2015), Jin-ming Zuo
sech ve tanh yontemi ile 2015 yilinda (Zuo, 2015), 2018 yi1linda Tao Chen ve arkadaslari
tarafindan yeni bir lineer fark yaklagimi ile (Chen ve ark , 2018) , Xiaofeng Wang ve
Weizong Dai agik sonlu fark yaklagimini kullanarak 2018 yilinda (Wang ve Dai ,2018),
Turgut Ak ve arkadaslar1 B-spline kollokasyon yontemi ile 2018 yilinda (Ak ve ark.,
2018) ve Ahlem Ghiloufi ve arkadaslar1 da 2019 yilinda lineer olmayan sonlu fark

yaklagimini kullanarak niimerik ¢oziimlerini elde ettiler (Ghiloufi ve ark., 2019).



2. ONCEKIi CALISMALAR

2014 yilinda Harun-Or-Roshid ve Md. Azizur Rahman tarafindan yapilan
calismada e yontemi, (1+1) boyutlu Boussinesq denklemine uygulanarak analitik
¢oziimleri elde edildi (Roshid ve Rahman, 2014 ).

Kamruzzaman Khan ve M. Ali Akbar, e *“ yontemini kullanarak Vakhnenko—
Parkes denkleminin analitik ¢ozlimleri 2014 yilinda elde ettiler (Khan ve Akbar, 2014).

Ayni yilda yapilan bir diger calismada ise Mahmoud A.E.Abdelrahman ve
arkadaglar1 lineer olmayan Burger ve Schrodinger denklemlerinin analitik ¢oziimlerini
e ?® yoéntemi yardimiyla buldular (Abdelrahman ve ark., 2014 ).

2014 yilinda yapilan bagka bir ¢calismada M.Ali Akbar ve Norhashidah Hj Mohd

Ali e yontemi ile dordiincii dereceden Boussinesq denkleminin analitik ¢coziimleri

elde ettiler (Akbar ve Ali, 2014).

2014 yilinda Nizhum Rahman ve arkadaslari tarafindan yapilan ¢alismada e #()
yontemi Shorma-Tasso-Olver denklemine uygulanarak analitik ¢oziimleri elde ettiler
(Rahman ve ark., 2014).

2015 yilinda Mahmoud A. E. Abdelrahman ve arkadaslar1 tarafindan yapilan
calismada e ) yontemi yeni bir DNA modelinin dinamik ve av-aveci sistemlerine
uygulanarak analitik ¢6ziimleri elde edildi (Abdelrahman ve ark., 2015).

2015 yilinda S. M. Rayhanul Islam tarafindan yapilan ¢alismada e ) yontemi
uygulanarak Benney-Luke denkleminin analitik ¢oziimleri elde edildi (Islam, 2015).

2015 yilinda S. M. Rayhanul Islam ve arkadaslar1 tarafindan yapilan ¢alismada
e ) yontemi uygulanarak Gardner ve birlestirilmis KdV-mKdV denklemlerinin analitik
¢ozlimleri elde edildi (Islam ve ark., 2015).

2015 yilinda Harun-Or-Roshid ve arkadaslar1 tarafindan yapilan ¢alismada e #)
yontemi uygulanarak basitlestirilmis MCH denkleminin analitik ¢6ziimlerini elde ettiler
(Roshid ve ark., 2015).

2015 yilinda Emad H. M. Zahran tarafindan yapilan ¢alismada biyomatematik

alanindaki denkleme e

(zahran, 2015).

yontemi uygulanarak analitik ¢oziimler elde edilmistir

2015 yilinda Emad H. Zahran ve Mostafa M.A.Khater tarafindan yapilan ¢alismada

e ) yontemi uygulanarak yeni bir lineer olamayan dinamik sistemine ve Kundu-



Eckhaus denklemine uygulanarak analitik ¢oziimler elde edilmistir (Zahran ve Khater,
2015).

2015 yilinda M.G. Hafez ve M.A. Akbar tarafindan yapilan ¢alismada e %
yontemi ikili Klein-Gordon-Zakharov denklemine uygulanarak analitik ¢oziimler elde
edilmistir (Hafez ve Akbar, 2015).

2015 yilinda M.N.Alam ve arkadaslar1 tarafindan yapilan ¢alismada , (2+1)-
dimensional Boussinesq denklemine, e *“ ydntemi uygulanarak analitik ¢dziimler elde
edilmistir (Alam ve ark., 2015).

2015 yilinda Mahmoud A.E.Abdelrahman ve Mostafa M.A Khater tarafindan
yapilan ¢alismada Fitzhugh-Nagumo ve modifiye edilmis Liouville denklemlerine e #¢
yontemini uygulayarak analitik ¢oziimler elde edilmistir (Abdelrahman ve Khater, 2015).

Ayni y1l iginde, M.G. Hafez ve arkadaslar tarafindan yapilan baska bir ¢aligmada
e ?® yontemi ikili Higgs denklemi ve Maccari sistemine uygulayarak analitik ¢oziimleri
elde ettiler (Hafez ve ark., 2015).

2016 yilinda Mostafa M.A. Khater tarafindan yapilan caligmada e ) yontemi,
genellestirilmis Hirota-Satsuma ikili KdV denklemine uygulanarak analitik ¢6ziimleri
elde etti (Khater, 2016).

2016 yilinda Nur Alam ve Fethi Bin Muhammad Belgacem tarafindan yapilan
calismada biyomatematikte kullanilan lineer olmayan modelin analitik ¢oziimlerini e ¢
yontemi yardimu ile elde ettiler (Alam ve Belgacem, 2016).

2016 yilinda, M.G. Hafez tarafindan yapilan ¢aligmada, (3+1)-boyutlu ikili Klein—
(Hafez,2016).

2016 yilinda Melike Kaplan ve Ahmet Bekir tarafindan yapilan ¢calismada e #)
yontemi kesirli mertebeden Sharma—Tasso—Olver ve (3+1) boyutlu kesirli mertebeden
KdV-Zakharov-Kuznetsov denklemlerine uygulanarak analitik ¢6ziimleri elde edilmistir
(Kaplan ve Bekir, 2016).

2016 yilinda M.Y. Ali ve arkadaslar tarafindan yapilan ¢alismada e ) yontemi
kullanarak besinci mertebeden Sawada-Kotera denkleminin analitik ¢éziimlerini elde
ettiler (Ali ve ark., 2016).

2017 yilinda Nematollah Kadkhodaa, Hossein Jafari tarafindan yapilan ¢caligsmada

e ) yontemi uygulanarak Gerdjikov—Ivanov denkleminin analitik ¢oziimleri basarili

bir sekilde bulundu (Kadkhodaa ve Jafari, 2017 ).



2017 yilinda Ekici ve arkadaslari tarafindan yapilan diger bir calismada ise e #)
yontemi lineer olmayan ikili Schrondinger denklemine uygulanarak analitik ¢oziimleri
elde edilmistir (Ekici ve ark., 2017).

2017 yilinda Yadong Wang ve Xindong Zhang , e *) yéntemini kullanarak (3+1)-
dimensional Korteweg-de Vries Zakharov Kuznetsov denkleminin analitik ¢éziimlerini
buldular (Wang ve Zhang, 2017).

2017 yilinda Aly R. Seadawy ve arkadaslari e * yontemini kullanarak
genellestirilmis Zakharov—Kuznetsov—Benjamin—Bona—Mahony denkleminin analitik
¢ozimlerini buldular (Seadawy ve ark., 2017).

2017 yilinda diger bir ¢alismada K. Hosseinia ve arkadaslar ,Tzitzéica tipindeki
denklemlerden olan Tzitzéica ve Tzitzéica- Dodd-Bullough—Mikhailov denklemlerine
e ?® yontemi uygulayarak analitik ¢oziimleri elde ettiler (Hosseinia ve ark., 2017).

2017 yilinda Arzu Akbulut ve arkadaslar1 e ) yontemini Zakharov Kuznetsov—
Benjamin Bona Mahony (ZK-BBM) ve Boussinesq denklemlerine uygulayarak, analitik
cozlimleri elde ettiler (Akbulut ve ark., 2017).

M. Mashiur Rahhman ve arkadaslar1 2018 yilinda e%“ yonteminin ikKili
Boussineq denklemi, (2+1) boyutlu Boussinesq ve Kadomtsev- Petviashili (BKP)

denklemlerine uygulanmasiyla bu denklemlerin analitik ¢6ziimlerini elde etmislerdi

(Rahhman ve ark., 2018).

Saima Arshed ve arkadaslarinin 2018 yilinda yaptiklar1 ¢alismada e #)

yontemi
uygulanarak Kundu—Eckhaus denkleminin analitik ¢oztimlerini elde ettiler (Arshed ve

ark., 2018).

Hong-Zhun Liu tarafindan 2018 yilinda yapilan calismada e %

yontemini
kullanarak Gerdjikov—Ivanov denkleminin analitik ¢6ztimlerini buldu (Liu, 2018).

Saima Arshed ve arkadaslar tarafindan 2018 yilinda yapilan bagka bir ¢alismada

e ?® yontemi ,lineer olmayan Schréndinger denklemine uygulanarak analitik ¢oziimler

elde edildi (Arshed ve ark., 2018).
Dipankar Kumar ve Samir Chandra Ray, 2019 yilinda yaptiklar1 calismada e ¢
yontemini uygulayarak kesirli meretebeden CRWP, degistirilmis Kawahara ve BBM-

Burger denklemlerinin analitik ¢6ziimlerini elde ettiler (Kumar ve Ray, 2019).



2019 yilinda Saima Arshed tarafindan yapilan calismada e ) ve birinci integral
yontemlerini kullanarak Triki-Biswas denkleminin analitik ¢6ziimlerini elde etti (Arshed,
2019).

2019 yilinda, (2+1) boyutlu genisletilmis Zakharov—Kuzetsov evolution

denkleminin analitik ¢6ziimleri, F. Ferdous ve arkadaslar tarafindan yapilan ¢aligmada

e ) yontemi uygulanarak elde edilmistir (Ferdous ve ark.,2019).

2019 yilinda Saima Arshed ve arkadaslari tarafindan yapilan ¢alismada e %
yontemi ile Fokas-Lenells denkleminin analitik ¢oziimleri elde edilmistir (Arshed ve ark.,
2019).

2020 yilinda Pallavi Verma ve Lakhveer Kaur e yontemi ile genellestirilmis
breaking soliton denkleminin analitik ¢éziimlerini elde edilmistir (Verma ve Kaur , 2020).

2020 yilinda Alaaeddin Amin Moussa ve Lama Abdulaziz Alhakim tarafindan
yapilan ¢alismada e *“) yontemi ile Whitham—Broer—Kaup ve Hirota—Satsuma coupled
KdV denklemlerinin analitik ¢éziimleri elde edilmistir (Moussa ve Alhakim,2020).

2020 yilinda Saima Arshed e #* yontemini lineer olmayan Schréndinger
denklemine uygulayarak bu denklemin analitik ¢6ziimlerini elde etti (Arshed, 2020).

Riadh Hedli ve Abdelouahab Kadem tarafindan 2020 yilinda yapilan ¢aligmada
e ?® yontemi kullanilarak besinci mertebeden Korteweg-de Vries denkleminin analitik
¢cozlimlerini elde ettiler ( Hedli ve Kadem , 2020).

2020 yilinda Nur Hasan Mahmud Shahen ve arkadaslari tarafindan yapilan
calismada e *“ yontemi kullanilarak (2+1) boyutlu Ablowitz-Kaup-Newell-Segur
denkleminin analitik ¢6ziimleri basar1 ile bulundu (Shahen ve ark.,2020).

2021 yilinda Saima Arshed ve arkadaglari tarafindan yapilan ¢aligmada Sine-
Gordon genisletilmis, e *) ve birinci integral yontemlerini kullanarak genellestirilmis
Davey-Stewartson denkleminin analitik ¢6ziimleri elde edilmistir (Arshed ve ark., 2021).

2021 yilinda, Radhadkrishnan-Kundu-Lakshmanan denkleminin analitik ¢oziimleri
Rawipa Yangchareonyuanyong ve arkadaslari tarafindan yapilan calismada e *
yontemi ile elde edilmistir (Yangchareonyuanyong ve ark., 2021).

2021 yilinda Md. Habibul Bashar ve arkadaslar1 e ) yontemini kullanarak (2+1)-

dimensional Heisenberg ferromagnetic spin chain denkleminin analitik ¢oziimlerini

buldular (Bashar ve ark., 2021).



2021 yilinda, kesirli mertebeden degistirilmis Kawahara denkleminin analitik
¢oziimleri Md. Habibul Bashar ve arkadaslar1 tarafindan yapilan ¢alismada e %
yontemi uygulanarak elde edilmistir. (Bahsar ve ark., 2021)

2021 yilinda Nur Hasan Mahmud Shahen ve arkadaslar1 kesirli mertebeden Phi-
four denkleminin analitik ¢oziimlerini e yontemi uygulayarak elde ettiler (Shahen ve
ark., 2021).

Ghazala Akram ve Naila Sajid, e?“ yontemini uygulayarak, 2021 yilinda
Korteweg-de Vries (KdV) denkleminin analitik ¢éziimlerini buldular (Akram ve Sajid,
2021).

2021 yilinda Juan Yang ve Qingjiang Feng e #“ yontemini uygulayarak (2+1)
boyutlu soniimlii uzun dalga denkleminin analitik ¢oziimlerini elde ettiler (Yang ve
Feng,2021).

2021 yilinda Shahzad Sarwar ve arkadaslar1 e * ydntemini uygulayarak kesirli
mertebeden Fokas dinamik modelinin analitik ¢6ztimlerini buldular (Sarwar ve

ark.,2021).



3. MATERYAL ve YONTEM

Bu kisimda, conformable kesirli tiirev yaklasiminin tanimi ve bazi ozellikleri

verildikten sonra e~?®) yontemi verildi.

3.1. Conformable Kesirli Tiirevi

m pozitif tamsayisi igin p € [m — 1, m) olmak tizere bir g fonksiyonunun p —inci
mertebeden Riemann-Liouville tiirev yaklagimi
am ot

DPlg(t)] = ——L[F 99 __ g4y (3.1.1)

r(m-p) dt™m™Ja (t—x)p—m+1
olarak tanimlanir (Khalil ve ark., 2014).

p € [m—1,m) igin bir g fonksiyonunun p —inci mertebeden Caputo tiirev

yaklasimi
DPg(D)] = ——— [ =L dx (3.12)

"~ I(m-p)-a (t-x)p-m+1

seklindedir (Khalil ve ark., 2014).

Yukarida verilen Kesirli tirev yaklagimlarinin her ikisi de lineer olma 6zelligini
saglamaktadir (Khalil ve ark., 2014). Fakat bu kesirli tiirev yaklagimlarinin bazi
dezavantajlar1 asagida verildi (Khalil ve ark., 2014).

i.  Sabit fonksiyonun Riemann-Liouville kesirli tiirevi sifir degildir.

ii.  Her iki kesirli tiirev yaklasimi da iki fonksiyonun ¢arpiminin tiirev formiiliinii
saglamaz.

lii.  Her iki kesirli tiirev yaklasimi da iki fonksiyonun bélimiiniin tiirev formiiliinii
saglamazlar.

iv.  Her iki kesirli tiirev yaklagimi
DE((fog)() = f*(g(1))g”(®)
seklindeki zincir kuralin1 saglamazlar.

V.  Her iki kesirli tiirev yaklasimi DP DX f(t) = DP**f(t) esitligini saglamazlar.



2014 yilinda, R. Khalil ve arkadaslari tarafindan yukaridaki 6zellikleri saglayan ve
conformable kesirli tiirev yaklagimi olarak adlandirilan tiirev yaklasimi verildi (Khalil ve
ark., 2014).

Tanmim 3.1: f: [0,00) > R, t >0 ve p € (0,1) olmak {izere p-inci mertebeden bir f

fonksiyonunun conformable kesirli mertebeden tiirev yaklasimi
. t+ett P)—f (1)
T,(f)(t) = lﬂé%
seklindedir. Eger a > 0 olmak iizere (0,a) agik araliginda f(t) fonksiyonu p-inci

mertebeden diferansiyellenebilir ve tli%1+ £® () limiti mevcut ise

f®P(0) = Jim f#(0)
esitligi gecerlidir (Khalil ve ark., 2014).
Teorem 3.1: Eger f:[0,0) > R, t, >0 ve p € (0,1] igin bir f fonksiyonu p-inci
mertebeden diferansiyellenebilir ise f fonksiyonu t, noktasinda siireklidir denir (Khalil
ve ark., 2014).
Teorem 3.2:p € (0,1] ve f,g fonksiyonlari t > 0 noktasinda p-inci mertebeden
diferansiyellenebilir olsun. Bu durumda

1) Hera,b € Rigin T,(af (t) + bg(t)) = aT,(f(t)) + bT,(g(t)),

2) Her q € Rigin T,,(t9) = qt?7P,

3) Her f(t) = d sabit fonksiyonu i¢in T,,(d) = 0,

4) T,(f(Og(®) = FOT,(9(O) + gOT,(F (1)),

F®)Y _ 9O (FO)-f(O)T(g(®)

5 T (g(t)) B [g(0)]? ’
_p df(t
6) T,(f(t) = t1» L2

esitlikleri saglanmaktadir (Khalil ve ark., 2014).

3.2. e?%9 Yoéntemi

e~?®  yontemi, lineer olmayan kismi diferansiyel denklemlerin analitik
¢Oziimlerinin bulunmasinda kullanilan bir yontemdir. Bu yontem, Son zamanlarda, bircok
aragtirmaci tarafindan conformable kesirli mertebeden diferansiyel denklemlerin analitik
¢Oziimlerinin elde etmek i¢in kullanildi (Hosseini ve ark., 2017; Rezazadeh ve ark., 2018;
Ferdous ve ark., 2019; Kumar ve Ray, 2019; Bashar ve ark., 2021).



e~?® yontemi ile conformable kesirli mertebeden kismi diferansiyel denklemlerin

analitik olarak ¢o6ziilebilmesi i¢in asagidaki adimlar izlenir (Alam ve ark., 2015).

I. Adim: t zaman degiskenine gore conformable kesirli mertebeden tiirev igeren lineer

olmayan kismi diferansiyel denklemin genel formu

Q(apu ou 9%u d3u ) -0 3.1)

atp’ ax’ ax2’ ax3’

seklindedir. Burada Q lineer olmayan bir fonksiyon ve p € (0,1) olmak iizere % tiirevi

de u(x, t) fonksiyonunun t zaman degiskenine gore p —inci mertebeden conformable

kesirli tiirevini temsil eder.

II. Adim: (3.1) ile verilen denklemde
u(x,t) =U(&)

ve w dalga hiz1 olmak iizere

tP
$—x+wp

seklinde dalga dontisiimiinii kullanilirsa, (3.1) denklemi

seklinde adi diferansiyel denkleme doniisiir.

III. Adim: (3.2) adi tiirevli diferansiyel denkleminin
U(E) = ao+ L1y a;(e#®)" (3.3)
bi¢iminde analitik ¢6ziimii aranir. Burada i = 0,1, ...,n olmak iizere a; katsayilari

belirlenecek olan katsayilar olup, ¢ (&) fonksiyonu ise
d'(&) =e @ 4 pe?® 42 (3.49)
adi tiirevli diferansiyel denkleminin ¢oziimleridir. (3.4) ile verilen diferansiyel denklemin

analitik ¢6ziimleri

u=0, 22 — 44 >0 olmak tizere
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_ 2 —aztanh [MZZ_‘“‘ &+ C)} )

$(&)=In 5 (3.5)
U

1#0 , A% —4u <0 olmak iizere

Jau— 2 tan[W(§+C)J;t
4= . , @6
yz;

1u=0, 1 #0 ve 2 —4u>0 olmak iizere

$3(8) = —In(Sm5=). (3.7)

u=0, 120,22 — 4,1 =0 olmak tizere

| 2(A(E+C)+2)

%(5)—"{ 2(E10) J (3.8)

u=0,1=0, 22 -4, =0 olmak tizere

¢s(&) =In(&+C) (3.9)

seklindedir.

(3.3) ile verilen denklemde bulunan n pozitif tamsayist homojen denge olarak
adlandirilan esitlik yardimi ile bulunur. Bu esitligi elde etmek i¢in (3.3) denklemindeki
lineer olan en yiiksek mertebeden tiirev igeren terim s = 0,1,2, ... igin
(ds U

dés

olarak ve en yiiksek dereceden lineer olmayan terim s = 0,1,2, ... ve ¢ = 0,1,2, ... igin

>=n+&

N

des

O(Uq )=(q+1)n+s

11



seklinde yazilarak, elde edilen ifadeler birbirine esitlenir (Lai ve ark., 2009). Esitlenen bu
ifadelerden n pozitif degeri bulunur. Boylece, homojen denge yardimi ile elde edilen n
pozitif tamsayisinin (3.3) esitliginde kullanilmasi1 ile birlikte (3.2) adi tiirevli
diferansiyel denklemin katsayilar1 daha sonra belirlenecek olan U(§) analitik ¢oziimii
belirlenmis olur.

IV. Adim: (3.3) esitligi ve bu esitligin gerekli tiirevleri (3.4) denklemi yardimiyla elde
edildikten sonra (3.2) denkleminde yerlerine yazilmasiyla e~ kuvvetlerini igeren bir
ifade elde edilir. Elde edilen ifadede bulunan e~ terimlerinin kuvvetlerinin katsayilari
sifira esitlenmesi ile bir denklem sistemi olusturulur. Bu denklem sisteminde bulunan
A u,w,a; degerleri Wolfram Mathematica yardimiyla ¢oziilerek bulunur. Elde edilen
degerler ve (3.5)-(3.9) ile verilen formiillerin kullanilmasiyla (3.1) kesirli mertebeden

kismi diferansiyel denklemin analitik ¢éziimleri elde edilir.
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4. ARASTIRMA BULGULARI ve TARTISMA

Bu boliimde, zaman degiskenine gore conformable anlaminda kesirli mertebeden
tirev igeren Boussinesq-Double Sinh-Gordon, yeni ikili Mkdv ve genellestirilmis
Rosenau-Kawahara-RLW denklemlerinin analitik ¢oziimleri e~?¢) yontemi ile elde
edildi.

4.1. Conformable Boussinesg-Double Sinh-Gordon Denkleminin Analitik
Coziimleri

Bu kisimda conformable kesirli mertebeden Boussinesg-Double Sinh-Gordon

denkleminin analitik ¢oziimleri e ~®©) yontemi ile elde edildi.

Conformable kesirli mertebeden Boussinesg-Double Sinh-Gordon denklemi

03Py 0%u

4-
preriadeeciny z— = sinh(u) + = smh(Zu) 4.2)

seklindedir. Burada, p € (0,1) olmak iizere, a |fade3| u(x, t) fonksiyonunun t zaman

degiskenine gore 2p —inci meretebeden conformable tiirevini gostermektedir. (4.1) ile
verilen conformable kesirli mertebeden kismi tiirevli denkleme

E=x+ w% 4.2)
seklinde dalga doniisiimii uygulanirsa,

w? — a)u" + u™ = sinh(u) +%sinh(2u) ) (4.3)
adi tiirevli diferansiyel denklemi elde edilir. (4.3) adi tiirevli diferansiyel denklemine

v =e" (4.4)
dontistimii uygulanir ve

-1

sinh(u) = —

(4.5)
esitligi kullanilirsa

—3v2 — 203 + 205 + 305 + (4w? — 4a)v2v'? + 240" — 4wZv3v" + davdv”
48k*vv"*v" + 12v%0"% + 16v20' V" — 4v3v@) =0 (4.6)

esitligi bulunur. u(x, t) ile v(x, t) arasindaki baginti ise (4.4) esitliginden
u=lnv 4.7)
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olarak bulunur. (4.6) ile verilen denklemdeki en yiiksek mertebeden tiirev iceren v3v(@®)
terimi ile en yiiksek mertebeden lineer olmayan v° terimi arasindan

n+n+4=6n

esitligi elde edilir ki, buradan

n=2

olarak bulunur. Boylece (4.6) ile verilen adi tiirevli diferansiyel denklemin

v(&) = ag + ae?© + az(e_‘i’(f))2 (4.8)
seklinde analitik ¢Oziimii aranir. (4.8) ve (3.4) esitliklerinden faydalanarak, (4.6)

denkleminde bulunan v(¢) ifadesinin tiirevleri

V() = —2a,e 3@ 4 720 (—q, — 2a,1) — a;u + e PO (—a 1 — 2a,p)
V'(§) = 6a,e 4@ 4 ¢3¢ (2a, + 10a,1) + a;Au + 2a,u?% + e72¢E (3a,1
+ 4a,2% + 8a,p) + e @ (a, 22 + 2a,u + 6a,Ap)
V") = —24a,e 5@ 4 ¢4 (—6a, — 54a,1) — a;A%u — 2a,u% — 6a,Au?
+ e73¢@) (—12a,1 — 38a,1% — 40a,p) + e 2%©) (=7a, 1% — 8a, A3
— 8aypu — 52a,Ap) + e~ %© (—a, 13 — 8a,Au — 14a,1%pu — 16a,u?)
v@)(&) = 120a,e79%@ + =50 (24qa, 4 336a,1) + a;3u + 8a; Au? + 14a,1%u?
+ 16a,u® + e **©(60a,1 + 330a,4% + 240a,u) + e3¢ (50a, 12
+ 130a,13 + 40a, pu + 440a,Ap) + e 22 (15,43 + 16a,1*
+ 60a;Ap + 232a,A%u + 136a,u?) + e~ ?© (a;4* + 22a,2%u
+30a,A3u + 16a,u? + 120a,Au?)
seklinde bulunur. Elde edilen bu tiirevler ve (4.8) esitliginin (4.6) ile verilen denklemde
yerlerine yazilip, gerekli diizenlemelerin yapilmasiyla e~®®) teriminin kuvvetlerinin
katsayilar1
e™0%@): —3q,2 — 2a,3 + 2a,° + 3a,° — 4a,3a,wiu + 4agda,aly — 4aga, BPu
+ 4ay?a,*w?u? — 8aga,w?u? — 4ay’a lau® + 8ay3aau®
—32ay3a;Au? + 28ay%a,?2%u? — 56a,3a,A%u? + 32a4%a,%u’
— 64ay3a,u® — 48aga, 3 Au® + 144aya,aAu + 24a,u*

- 96a0a12a2‘u4 + 4861026122‘[14

14



e 19©): —6aya, — 6a,2a, + 10ay*a; + 18a,°a; — 4ay3a;w?A? + 4ay3a, ar?
—4ay3a;A* — 8ayPa,w?u + 8agdaap — 4ayaPwiiu
— 24a3a,w?Au + 4ay?a,alu + 24ay3a,adu — 88a3a Au
+ 44a4%a, 23 — 120ay3a,A3u — 64ay3a,u® + 8aya, w?u?
— 8ag?a a,w?u? — 8aga2au? + 8ag?a aau® + 112a4%a, 2 Au?
— 480ay3a,Au* — 88aya,3A%u? + 376ay%a,a,A*u* — 32aqa,3u3
+ 224ay%a,a,u® + 48a,* A3 — 384aya,2a,Au® + 480ay%a,?Aud
+ 96a,3a,u* — 288aya,a,%u*
e 20@): — 30,2 — 6aya,% + 20a,3a,? + 45a,%a,? — 6aya, — 6ay2a, + 10ay*a,

+ 18a,°a, — 12a,3a;w?A + 12ay3a,al — 8ay?a, *w?A?

— 16a,3a,w?2A? + 8ay%a ?al? + 16ay,3a,ar? — 60ay3a, A3

+ 16aq%a,22* — 64ay3a,A* — 16ay%a,°w?u — 32a,3a,w?u

+ 16ag%a2au + 32ay3ayau — 240ay3a,Au + 4aga dw?Au

— 52ap%a,a,w?Au — 4aga dalu + 52a0%a,ayalp + 112a4%a,2A%u

—928ay3a,A%u — 44aya 3 3u + 284ay%a,a,3u + 16aya,*u?

— 544ay3a,u® + 4a;*w?u? + 16a0a,2a,w?u? — 8a02a,’w?u?

—4a,*au® — 16aya,2aau® + 8ag?ay?au? — 112aq9a,3Au?

+ 592ay%a,a,Au? + 28a,*2%u? — 464aya,%a,A*u?

+ 1096a4%a,22%u? + 32a,*u3 — 256a4a,%a,u® + 704a4%a,?ud

+ 192a,3a,Au3 — 864aya,a,%Au® + 144a,%a,?u* — 288aya,3u*

e 3¢ —2a,3 + 20ay%a,3 + 60a,3a,® — 6a,a, — 12a,a,a, + 40ay3a,a,

+ 90aq*a,a, — 8ag3a,w? + 8ay3a;a — 28ay%a 2w?A — 40ay3aw?i

+ 28aq%a,2al + 40ay3a,al — 200ay3a, 4% — 4aga,3w?A?

— 44a4%a,a,Ww2 A% + daga,Pal? + 44ay’aa,ar? + 20ay%a, %23

—520a43a,2% — 4aya,32* + 52a,%a,a,A* — 160ay3a,u

— 8aga,3w?u — 88ay%aa,w?u + 8aga dau + 88aya,ayau

—80ag%a,2Au — 1760ag3aAu + 4a,*w?Au — 16aqa,2a,w?Au

— 40ap%ay?w?Au — 4a*alp + 16aya,2a,aru + 40aq%ay?atu

— 88aqa,32%u + 184ay%a,a,A% 1 + 4a,* A3 — 208aya,%a,A3u
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+920ay%a,?23u — 64aya,3u® — 128ay?a a,u? + 16a,3a,w?u? + 16a,a,a,°w?u?
—16a,3a,ap® — 16aga,a%au? + 32a,*Au? — 704aya,2a,Ap?
+ 2560aq%a,2Au? + 112a,3a,A?u? — 752aq,a,a,%A* u?
+ 128a,3a,u3 — 448aya,a,?u3 + 288a,%a,?Au® — 960aya,3Au3
+ 96a,a,3u*

e~ 10aya,* + 45a4%a,* — 6a,2%a, + 60ay2a,%a, + 180ay3a;2a, — 3a,?
— 6aya,% + 20ay3a,? + 45a4*a,? — 20ay%a,’w? — 24a,3a,w?
+ 20aq%aa,2a + 24a,3a,a — 240ay3a, 1 — 20aya,3w?1
—124ay%a,a,w?A + 20aqa,3ald + 124a4%a,a,al — 140ay2a, %22
—1320aq3a,A? — 32a4a,%2a,w?A% — 32a4%a,?w?A? + 32a4a,%a,al?
+ 32aq%ay?al? — 20aqga,323 — 220ay%a,a,4® — 32a4a,%2a,A*
+ 256ay%a,%A* — 160ay%a,2u — 960ay3au — 64aya,2a,w?n
— 64ay’ay*w?n + 64aya,2aau + 64ay?ay?au — 160aya,3Au
—1280aq%a,aAu + 12a,3a,w?Au — 28aga,a,?w?Au — 12a,3a,aiu
+ 28aga a%alu — 704aga,?a,A%u + 2752a0%a,2 2% + 12a,3a,A3u
—124aya,a,223u — 512aqa,%a,u? + 1216ay%a,?u?
+ 28a,%a,?w?u? + 8aga,3w?u? — 28a,%a,%au® — 8aya,’au?
+ 96a,3a,Au? — 512aya,a,*Au? + 196a,%a,* A% u?
—1096aqa,32%u? + 224a,%a,?u® — 704aqa,3u® + 144a,a,3 A3
+ 48a,*u*

e~%¢®: 2a,° + 18aya,® + 40aya,3a, + 180a,2a,3a, — 6a,a,% + 60a,%a,a,>
+ 180ay3a,a,% — 96ay3a; — 16aq4a,3w? — 80ay%a, a,w?
+ 16aqa,3a + 80ay2a,a,a — 288ay%a,% A — 1344ay3a,A — 4a,;*w?A
—112aqa,2%a,w?1 — 88ay%a,?w?a + 4a,*al + 112a4a,%a,al
+ 88ay%ay?al — 112a4a,32% — 1424a4%a,a,A* — 4a 3a,w?A?
—44a45a,a,°W2 2% + 4a,2a,al? + 44aya,a,%aA? — 4a,*23
—304aya,%a,A% + 872a4%a,?23 — 4a,3a,A* + 52aya,a,%21*
—128aya,3u — 1216ay%a,a,u — 8a,3a,w?u — 88ay,a,a,%w?u
+ 8a,3a,au + 88aya ay?au — 32a,*Au — 1472a4a,2a,Au
+ 2176aq%a,?Au + 20a,%a,*w?Au — 8aga3w?Au — 20a,%ay?atu
+ 8agayaiu — 88a,3a,A*u
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+184aya,a,%2%u + 68a,%a,?A3u — 488aqa,323u — 64a,3a,u? — 128aya,a,?u?
+ 24a,a,3w?u? — 24a,a,3au? + 304a,%2a,%Au? — 1504a4a,3Au?
+ 24a,a,32%u? + 96a,a,3u® + 96a,*Au3
e~0%©):30,% + 10a,%a, + 90aya,*a, + 60aya,%a,? + 270ay%a,2a,? — 2a,>
+ 20aq%a,® + 60ay3a,3 — 144a4%a,? — 480ay3a, — 4a,*w?
—80aya,?a,w? — 56ay%a,°w? + 4a,*a + 80aya,%a,a + 56a,%a,%a
—192a4a,31 — 2016a4%a,a,4 — 28a,3a,w?1 — 148a,a,a,2w?1
+ 28a,3a,al + 148aya,a,%al — 28a,*1? — 1136a4a,%a,A?
+ 760ay%a,%1* — 8a,2a,’*w?A? — 16aya,3w?2? + 8a,%a,ar?
+ 16aqa,3al? — 76a,3a,A3 + 188aqa,a,%13 + 16a,%a,?21*
— 64aya,31* — 32a,* ' — 1024aya,2au + 320ay%a,?u
—16a,2%a,?w?u — 32aq9a,3w?u + 16a,%a,au + 32aqa,3au
—368a,3a,Au — 176aya,a,%Au + 20a,a,3w?Au — 20a,a,3alu
+ 112a,%a,%2%u — 928aya,32%u — 28a,a,3 23 + 16a,%a,?u?
— 544aya,3u® + 8a,*w?u? — 8a,*au? + 16a,a,3Au? + 56a,*1?u?
+ 64a,*u3
e 7% 18a,%a, + 20a,3a,? + 180aya;3a,? + 40a,a,a,® + 180a,2a,a,’
—96aya,3 — 864ay%a,a, — 24a,3a,w? — 104aya,a,*w?
+ 24a,3a,a + 104aya,a,%a — 48a,*1 — 1536a,a,%a,1
—96ay%a,%1 — 52a,%a,°w?A — 56a4a,3w?1 + 52a,%a,%al
+ 56aqa,3al — 312a,3a,A% — 296a4a,a,%1% — 4a a,3w?A?
+ 4a,a,3ad? — 4a,%a,% 23 — 152a4a,323 — 4a,a,32* — 288a,3a,u
— 544aya,a,%u — 8a,a,3w?u + 8a a3 au — 272a,%a,*Au
— 736aya,3Au + 8ay*w?Au — 8ay*alu — 88a,a,32%u + 8a,*A3u
— 64a,a,3u? + 64a,*Au?
e 8¢(): 45q,%a,? + 20a,2a,® + 180aya,%a,3 + 10aya,* + 45a,%a,* — 24a,*
— 672aya,%a, — 240ay%a,% — 44a,%a,?w? — 40aya,3w?
+ 44a,%a,%a + 40aqya,3a — 432a,3a,4 — 1008aya,a,?2
—36a,a,3w?1 + 36a,a,3al — 308a,%a,%1* — 280a,a,31?

—36a,a,32%3 — 352a,2%a,?u — 320aya,3u — 288a,a,3Au
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e 99®): 60a,3a,3 + 10a,a,* + 90aya,a,* — 192a,3a, — 576aya,a,>
—32a,a,3w? + 32a,a,3a — 576a,%a,?1 — 384a4a,31 — 8a,*w?A
+ 8ay*al — 224a,a,32% — 8a,*A3 — 256a,a,3u — 64a,*Au

e~10¢): 45q,2a,* + 2a,5 + 18a,a,® — 288a,2a,? — 192a,a,3 — 8a,*w? + 8a,*«
—384a,a,31 — 56a,*1% — 64a,*u

e~ 11¢©): 18a,a,° — 192a,a,% — 96a,*1

e~12¢(). 34,6 — 48qa,*

olarak elde edilir. Bu katsayilardan olusan denklem sisteminin ¢dziimlenmesiyle, birinci

¢oziim ailesinden elde edilen parametreler

ap—1

a, =4,a=w?—-3,a;, = —4Jag, A = —Jag, u = " (4.9)
seklinde, ikinci ¢oziim ailesinden elde edilen parametreler

a;=4a=w?+1la = —4Jap,d=—Jao,u= a°4+1 (4.10)
olarak, ticlincii ¢oziim ailesinden elde edilen parametreler

a, =4,a =w?—3,a, = 4Jay, A =Jag,u = a°4_1 (4.11)
seklinde olup, dordiincii ¢6ziim ailesinden elde edilen parametreler ise

a, =4,a=w?+1,a, =4 Jay, A = Jag,u= a°4+1 (4.12)

olarak bulunur. (4.9) ile bulunan parametre degerlerinin, (4.2) dalga doniisiimiiniin ve
(3.5)-(3.9) analitik ¢oziimlerinin (4.8) ile verilen denklemde yerlerine yazilmasiyla,

v(x, t) analitik ¢ozlimleri

(ap —1)? 2\/as(ao — 1)

vi(x, t) =ay + —

(17— (3e ) oo w5)

4 4 4
<_ . e_(m%))Z o)

olarak bulunur. (4.7) ile verilen formiiliin kullanilmasiyla, (4.1) ile verilen conformable

v(x,t) =1+ ,ay =

kesirli mertebeden Boussinesg-Double Sinh-Gordon denkleminin analitik ¢oziimleri
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)

(ap — 1)? 2\/_(% -1) \}

U (x,t) = ln( -
:

—tanh<%(x+w%)>>2 \/a_o—tanh< x+wl >

u,(x,t) =In| 1+

seklinde elde edilir. (4.10) ile bulunan parametre degerlerinin, (4.2) dalga doniisiimiiniin
ve (3.5)-(3.9) analitik ¢oziimlerinin (4.8) ile verilen denklemde yerlerine yazilmasiyla,
v(x, t) analitik ¢éziimii

4 4

(1 +tan<% (x+wt;)>>2 ) 1+tan <%<x+w%)>

olarak bulunur. (4.7) formiiliiniin kullanilmasiyla, (4.1) ile verilen conformable kesirli

\

vy(x,t) =1+

mertebeden Boussinesg-Double Sinh-Gordon denkleminin analitik ¢6ziimii

[

us(x,t) =In| 1+

4 4

T e )

olarak bulunur. (4.11) ile bulunan parametre degerlerinin, (4.2) dalga doniisiimiiniin ve

(3.5)-(3.9) analitik ¢oziimlerinin (4.8) ile verilen denklemde yerlerine yazilmasiyla,

v(x,t) analitik ¢ozlimleri

(ap —1)? 4 2\/as(ao, - 1)

(- (b)) o3 5)

va(x,t) = ay +

vs(x,t) =1+
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olarak bulunur. (4.7) formiiliiniin kullanilmasiyla, (4.1) ile verilen conformable kesirli

mertebeden Boussinesg-Double Sinh-Gordon denkleminin analitik ¢éztimleri

(

a, — 1)?
u,(x, t) =1n| ag + (@~ 1)

\ (—\/a_0 — tanh (% (x + W_)>)2

+

—\/_—tanh< x+wt )

; .

|,a0=1

(-1l )

seklindedir. (4.12) ile bulunan parametre degerlerinin, (4.2) dalga doniisiimiiniin ve (3.5)-

tP
p
2\/—(a0 -1) \i
J

us(x,t) =In| 1+

(3.9) analitik ¢6ziimlerinin (4.8) ile verilen denklemde yerlerine yazilmasiyla, v(x,t)

analitik ¢oziimi

(ag + 1)? N 2,/ag(ao + 1)
2 v
( \/_+tanh< (x+wt':)>> _\/—+tanh< (x+wp)>

olarak bulunur. (4.7) formiiliiniin kullanilmasiyla, (4.1) ile verilen conformable kesirli

v6(x, t) = ao +

mertebeden Boussinesg-Double Sinh-Gordon denkleminin analitik ¢ézlimleri

(ap +1)?

(—\/_ + tanh( (x +w ?)))2

ug(x,t) =1In kao +

2\/ag(ao + 1) \
—Jao + tanh< (x +w t;f))

+

seklindedir.
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4.2. Conformable Yeni ikili Mkdv Denkleminin Analitik Céziimleri

Bu kisimda conformable kesirli mertebeden yeni ikili Mkdv denkleminin analitik

coziimleri e~?®) yontemi ile elde edildi. Conformable kesirli mertebeden yeni ikili Mkdv

denklemi

OPu _ 10% 5 29u 40 ( 0v 9 (yv?

At~ 209x3 3u 8x+ 36x (1.7 ax) t 38x (uv )' (4 13)
&—_63_”_3&(178_“)4_6 a_“_|_3(2_ 2y .
atr ~ 9x3 ax \_ ox U o u v )ax

seklindedir. Burada, p € (0,1) olmak iizere, % ifadesi u(x, t) fonksiyonunun ve %

ifadesi de v(x,t) fonksiyonunun t zaman degiskenine gbre p —inci meretebeden
conformable tiirevlerini gostermektedir.(4.13) ile verilen denklem sistemine (4.2) ile

verilen dalga doniisiimii uygulanir ve denklemler bir defa integre edililirse,

¢, +wu= %u” —u3 + 3vv’ + 3uv?, (4.14)
c; +wv = —v" = 3vu’ —v3 + 3uv

adi tiirevli diferansiyel denklem sistemi bulunur. Buradaki c; ve ¢, degerleri integral
sabitleridir. (4.14) ile verilen denklem sistemindeki ilk denklemde bulunan en yiiksek
mertebeden tiirev igeren u’’ terimi ile en yiiksek mertebeden lineer olmayan u? terimi
arasindan

n+2=3n

esitligi elde edilir ve buradan

n=1

degeri bulunur. (4.14) denklem sistemindeki ikinci denklemde bulunan en yiiksek
mertebeden tiirev olan v’ terimi ile en yiiksek mertebeden lineer olmayan v3 terimi
arasindan elde edilen

m+2=3m

esitlikten

m=1

olarak bulunur. Boylece (4.14) ile verilen adi tiirevli diferansiyel denklem sisteminin

u(®) = ag + ae~*®,
v(§) = by + bye~*®

seklinde analitik ¢oziimleri aranir. (4.15) ve (3.4) esitliklerinden, (4.14) adi tiirevli

(4.15)

denklem sisteminde bulunan w(¢) ve v(§) ifadelerinin tirevleri
u’(f) — _ale_zd)(f) - ale_d)(f)l —_ alu
V(&) = —=be 2@ —p e~ —p,p
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u’'(&) = 2a,e73%® + 3a,e729© + a, Au + e ?®) (@122 + 2a, 1)
v,,(f) = 2b16_3¢(€) + 3ble_2¢(f)/1 + blﬂ# + e_()b(f)(bllz + Zblﬂ)

seklinde elde edilir. Bulunan bu tiirevler ve (4.15) esitliklerinin (4.14) ile verilen adi
tiirevli denklem sisteminde yerlerine yazilip gerekli diizenlemelerin yapilmasiyla, (4.14)

denklem sisteminde bulunan ilk denklemin e~?®) kuvvetlerinin katsayilari

ai A
e_0¢(€): ag - 3a0b02 + C1 + aow + 3b0b1,u - 12 ‘u,
SIGIEPR 2 a,2° 2
e H 3a0 a, — 3a1b0 - 6a0b0b1 + aw + 3b0b11 - —au + 3b1 M,
3a,1
e 294):3a,a,2 + 3byb, — 6a,boby — 3agh,? — —— + 3b,%2,

e_3¢(€): —aq + a13 + 3b12 - 3a1b12
seklinde, (4.14) denklem sisteminde bulunan ikinci denklemin e~?® kuvvetlerinin

katsayilari ise

e 0®: —3a,2by + by> + bow + —3a,bopt + biAu + ¢,

e~ — 6aya,by — 3ag2by + 3by°by + byw — 3a;boA + by A% + 2byu — 3a, by p,

e 20®): _3a,b, — 3a,2by — 6aya,b; + 3bob,* + 3b; A — 3a,b; A,

e 39®:2b, — 3a,b; — 3a,2b, + b,°

seklinde elde edilir. Bu katsayilarin olusturdugu denklem sisteminin ¢dziimlenmesiyle;

birinci ¢6ziim kiimesinden elde edilen parametrelerin degerleri

1
a1 =E,
1
ao =E(3)l—\/§\/—8w+/12 —4;1),
1
by =E(—3A—J§J—8w+az —4u),
1
bl = _E,
1
€, = %(4\/§W\/—8W + 22 — 4p + V3228w + A2 — 4y

— 4+/3,/—8w + 12 — 4,u,u) ,

1
c, = %(4\/§w\/ —8w + 12 — 4u + 312/ —8w + 12 — 4y

— 43/ 8w + A2 — 4up)
olarak, ikinci ¢6ziim kiimesinden elde edilen parametrelerin degerleri

1
al—zl,
aq =ﬁ(3/’l+\/§\/—8w+/12 —4;1),
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=%(—3/1+\/§\/—8w+/12 —4u),

b = 1
1 — 2'

1
€, =— (—4\/§w\/—8w + 22 — 4p — 3228w + 12 — 4y

36
+ 4\/§\/—8w + A% — 4,u,u),

1
36( 43w/ —8w + A2 — 4u — V31%,/—8w + 12 — 4u
+4\/§\/—8w+/12—4,u,u)

olarak, ticlincii ¢6ziim kiimesinden elde edilen parametrelerin degerleri

C =

1
a, ==,
2
1
ag = E(3/1+\/—\/ 8w + A% — 4,u),
1
by = E(m V3\/=8w + 22— 4p),
1
blz_,
2
1
€, = %( — 43w/ —8w + A2 — 4y — V31%\/—8w + A2 — 4y

+ 43/ —8w + 12 — 4,u,u>,

1
c; = %(4x/§w\/—8w + 22 — 4u + 322/ 8w + A2 —

- 4\/§\/—8W + A% — 4up)
olarak, dordiincii ¢6ziim kiimesinden elde edilen parametrelerin degerleri ise

1
a1—§1,
ag = 12(31 \/_\/ 8w + A2 — 4u),
1
bo = 12(3A+\/_J 8w + A2 — 4y1),
-
1_21'
¢ %(4\/_w\/ 8w + 12 — 4u + V323 /—8w + 12 — 4u

— 4\/5\/—8W + A% — 4,uu),

1
€2 =3¢ (—4V3w+/—8w + A2 — 4u — V3228w + 12 — 4u

+ 443/ —8w + 12 — 4up)
seklinde elde edilir. Birinci ¢6ziim kiimesinden elde edilen parametrelerin degerlerinin,

(4.2) dalga doniisimiiniin ve (3.5)-(3.9) analitik ¢oziimlerinin (4.15) ile verilen

denklemlerde yerlerine yazilmasiyla, u(x, t) ve v(x, t) analitik ¢6ziimleri

23



1
w,(x,t) = ﬁ(3,1 —V3/=8w + A2 — 4#)
u

2

/’l+\/12—4utanh< A 2_4H(x+w%)>

1
v, (x,t) = E(—m —V3\/=8w + 22 — 4x)
u

/1+,//12—4utanh< /122_4M(x+w%)>

_.|_

1
u,(x, t) = E(BA —/3,/—8w + 12 — 4/,1)
U

A —\/4p—2A%tan < . 4/12—/12 (x + W%))

1
v(x,t) = E(—?)A - \/§\/—8W + A% — 4/1)
U

A —/4u—A?tan <—“4'u_/12 (x + W%))

+

2

1
us(x, t) =E(3/1—\/§\/—8w+/12)+ A ol =0,

t
X +w—

5 P
1 N & ( p)
uy(x, t) =E(31—2 —6w) — ==

4<2+/1(x+w%)>’ +

14
1 AZ (x‘l‘W%) AZ
vy(x,t) = E(—3/1 —2V—6w) + AT
4<2+A(x+w?)>
V= 1
us(x,t) = — v ,u=0,1=0,

Ve +z(x+wg)
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v—w 1
ve(x, t) = — — MU=0,1=0

V6 2(x+w%)

seklinde elde edilir.ikincCi ¢6ziim kiimesinden elde edilen parametrelerin degerlerinin(4.2)

dalga doéniisiimiiniin ve (3.5)-(3.9) analitik ¢6ziimlerinin (4.15) ile verilen denklemlerde

yerlerine yazilmasiyla, u(x, t) ve v(x, t) analitik ¢6ziimleri

1
ug(x,t) = §(3/1 +V3/—8w + A% — 4#)
U

2

A+ /A% — 4utanh #(x+w%)

1
ve(x, t) = E(@\/—SW + A2 —4u— 3/1)

+ s ,

2

A+ /A% — 4utanh #<x+w%)

1
u,(x, t) = E(3A + \/§\/—8W + A2 — 4,11)

U
+ )
—A+/4u — A?tan —“‘L'[lz_/lz(x+w%)

1
v, (x,t) = E(—SA + \/§\/—8W + A2 — 4u)

+ s ,

A —/4u — A?tan —“Ll‘llz_/lz(x+w%)
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(x4 w)
Alx+w— 22

1
Ug(x, t) = E(3/’1+ 2\/—6w) — P o = T
4<2+/’1(x+W?)>
p
/12(x+w%) /1_2

vo(x,t) = %(2\/—6W -31) +

=,
s(2+a(eaw))

V=w 1
ulO(x't)= \/g + ( tp),,u:O,A:O,
2{x+w—
p
V=w 1
le(x't)= \/g - ( tp)“ll:O'A:O
2{x +w—
p

seklinde elde edilir. Ugiincii ¢ziim kiimesinden elde edilen parametrelerin degerlerinin,
(4.2) dalga doniisimiinin ve (3.5)-(3.9) analitik ¢6ziimlerinin (4.15) ile verilen

denklemlerde yerlerine yazilmasiyla, u(x,t) ve v(x, t) analitik ¢oziimleri

1
U, (x, t) = E(SA +3/—-8w + 12 — 4,u)

U
A+ /A%? — 4utanh —“122_4!1 (x + W%)
1
v (2 t) = E(31 —V3\/=8w + 12— 4y)
_ u
A+ /A%? — 4utanh —“122_4‘1 (x + W%)
1
U, (x, t) = E(BA +3{/—8w + 12 — 4u)
_ U
A —/4u — A?tan —“4‘112_/12(9( + wg)
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1
v, (6, t) = E(3/1 —V3/=8w + A% — 4/1)

U
+ )
—A1+ +/4u — A?tan —“4‘112_/12 (x + w%)
1
u3(x, t) = E(S/l ++/3/—-8w + /12) + A N =0,

v13(x, t) =i(3/1—\/§\/—8w+/12)+ A 1 =0,
12 2 (_1 + exl(x+w%)>

p
1 /'12<x+w%> PE
u14(x,t)=ﬁ(3/1+2\/—6w)— N T
t
4<2+A(X+W?)>
p
1 /12<x+wt—> PE
v14(x,t):ﬁ(31—2\/—6w)— p . ,’u:z'
t
4<2+A(X+W?)>
V—w 1
us(x, t) = NG + = ,u=0,1=0,
2(x+w?)
V—w 1
vlS('xrt)z_ \/g + ( tp),/i=0,l=0,
2{x+w—
p

seklinde elde edilir.Dordiincii ¢oziim kiimesinden elde edilen parametrelerin degerlerinin,
(4.2) dalga doniisimiiniin ve (3.5)-(3.9) analitik ¢oziimlerinin (4.15) ile verilen

denklemlerde yerlerine yazilmasiyla, u(x,t) ve v(x, t) analitik ¢oziimleri
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1
We(x,t) = E(3/1 —V3\/=8w + 22 — 41)

U

A+ /A% — 4utanh (M (x + W%))

1
16 (X, t) = E(3/1 +V3\/=8w + 22 — 4n)
U

A+ +/A? — 4utanh <M (x + W%))

1
wy, (0, t) = E(3/1 —V3/=8w + A% — 4/1)
U

—A+ /4u — A*tan <—“4‘uz_/12 (x + W%))

+

1

U

—A+/4u — A*tan (—“4#2_/12 (x + W%))

+

ug(x, t) = %(31 —/3/—-8w + AZ) + A o

1
v1g(x, t) =—(3/’l+\/§\/—8w+12)+ A U =0,
12 2 <_1 + e/l(x+w%)>

p
1 A? (x + W%) 22
uo(x,t) = 7 (34 — 2V—6w)) — =

4<2+A(x+w%)> +
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v19(x, t) = %(3/’1 +2V—6w)) —

p
)lz(x+w—

7)

V—w 1
uZo(x,t)z_ \/8 + tp ,,u=0,/1=0,
2 (x + w?)
V—w 1
Vyo(x, t) = z + = ,Uu=0,1=0,
2 (x + W?)
seklinde elde edilir.
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4.3. Conformable Genellestirilmis Rosenau-Kawahara-RLW Denkleminin
Analitik Coziimleri
Bu kisimda conformable kesirli mertebeden genellestirilmis Rosenau-Kawahara-
RLW denkleminin analitik ¢oziimleri e~?®) yontemi ile elde edildi. Conformable kesirli

mertebeden genellestirilmis Rosenau-Kawahara-RLW denklemi, p pozitif tamsay1 olmak

lizere,

aku ou du ak (92u d3u P (d%u a%u

e rZ_ 2 (2= o= (= 2= 4.1
otk ta ox + 'Bu ox atk (6x2) te 0x3 +4 atp (ax4) tH x5 0 ( 6)

k
seklindedir. Burada, k € (0,1) olmak {izere, ZTZ ifadesi u(x, t) fonksiyonunun t zaman

degiskenine gore k —inci meretebeden conformable tiirevini gostermektedir. (4.16) ile

verilen denkleme
£k

E=x+W?

ile verilen dalga doniisiimii uygulanirsa
w + a)u’ + BuPu’ + (e —yw)u"" + Awu® + pu® = 0 (4.17)

adi tiirevli diferansiyel denklemi elde edilir. (4.17) ile verilen denklemi bir defa integre
edilirse

+1 .
w+a)u+p % + (e —yw)u" + Awu"" + pu® =0 (4.18)
esitligi bulunur. (4.18) esitliginde
1
u=vr (4.19)

dontisiimii uygulanir ve gerekli diizenlemeler yapilirsa

PO ((L+ )W + @) + ) — (P* — D(@p — DEp — DWA+ W ()* + 6(p° -
p)(2p — V(WA + wv(')?v" + p*(p? — Dv*((wy — &)(v')? = 3(wA + ) (v")* -
4w+ wWv'v"") = p* (L + p)vi((wy — e)v'’ — (WAl + wv@) =0 (4.20)
denklemi elde edilir. (4.20) ile verilen denklemdeki en yiiksek mertebeden tiirev igeren
v3v” terimi ile en yiiksek mertebeden lineer olmayan v° terimi arasindan

in+2=>5n

esitligi bulunur ve buradan

n=2

elde edilir. Boylece (4.20) ile verilen adi tiirevli diferansiyel denklemin

v(€) = ag + a;e @ + az(e“l’(f))2 (4.21)
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seklinde analitik ¢6ziimii aranir. (4.21) esitliginden faydalanarak, (4.20) denkleminde
bulunan v(§) ifadesinin tiirevleri
(&) = e~ 4 ble‘l’(f) + b,
olmak tizere
V(&) = —2a,e ™3¢ 4 720 (—q, — 2a,b,) — a,b; + e~ ?E (—a, by — 2a,b;)
V'(§) = 6a,e 4@ 4 ¢3¢ (2a, + 10a,b,) + a,bob; + 2a,b,* + e 29E) (3a, b,
+ 4a,by* + 8ayb,) + e~ (a by + 2a,b, + 6a,byb;)
v'"(§) = —24a,e~3%E) 4 ¢4 (—6a, — 54a,by) — a,;by°b; — 2a,b;> — 6a,byb,>
+ e3¢ (—12a, b, — 38a,b,> — 40a,b,) + e 29 (=7a, b,*
— 8a,b,> — 8ay,by — 52a,beb;) + e~ (—a,by® — 8a,byb,
— 14a,by*b; — 16a,b,%)
v (&) = 120a,e5¢® + e=5¢C)(24a, + 336a,b,) + a,b3ub, + 8a,byb,>
+ 14a,by*b,* + 16a,b,> + e~ **©) (60a, b, + 330a,b,> + 240a,b,)
+ e739@)(50a,by* + 130a,b,> + 40a,b; + 440a,b,b,)
+ e~ 2@ (15a,by® + 16a,by* + 60a,byb; + 232a,by>b,
+136a,b,%) + e=?© (a,by* 4+ 22a,by%b, + 30a,by>b; + 16a,b,>
+120a,byb,%)
seklinde bulunur. Elde edilen bu tirevler ve (4.21) esitliginin (4.20) ile verilen
denklemde vyerlerine yazilip, gerekli diizenlemelerin yapilmasiyla e~%® teriminin

kuvvetlerinin katsayilari
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e @ qtptw + agtp®w + aytpta + aytpSa + a*p*p — ada 2h, fpPwy
— ay’aybobipPwy — 2a03a2b12p3wy — ay’aybobip*wy
+ ap2a,2b, *ptwy — 2ay3a,b, *prwy + ap?a,2b, *p3e
+ ap3a;bybip3e + 2ay3a,b,*p3e + ag3a,bobyp*e — ag?a b, pte
+ 2ap3a,b, *p*e + a;*b,*wA + 6aa,3bob,*pwA — 5a,4b, *pwi
+ 12a9a,2a,by 'pwA + 7a,2a,2by by *p?wa + 8ay2a,2b, > p?wi
— 12a9a,3bob, *p2wl + 36ay2a;a,boby > p*wA + Sa,*h, *p2wil
— 24aya,2a,b, 'p*wa + 12a,2a,2b, *p?wl + ag3a by’ byp3wi
+ 8ay3a;bob, *p3wa + 14ay3a,by’b, *p3wi + 16ay3a,b, *p3wi
— 6aya;3bob, p3wa + 5a,*b, *p3wA — 12aya,2a,b, *'p3wl
+ ag3aiby>biptwl + 8ay3a,bob, *p*wl — 7ag2a, by b, *ptwil
+ 14ay3a,by’ b, *p*wi
—8ay2a,2b, *p*wl + 16a,3a,b, *p*wl + 12aya,3byb, > p*w
— 36ay2a,a,bob; *p*wl — 6a,*by *ptwl + 24a4a,%a,b, *ptwi
— 12ay%a,2b, *p*wa + a,*by *u + 6a,a,3beb, >pu — 5a,*b, *pu
+ 12apa,2a,b, *'pu + 7ay2a,2by* by *p?u + 8ay2a,2b, piu
— 12a¢a,3byb, >p2u + 36a92a,a,beb, *p2u + 5a,*b, *p2u
— 24aa,%a,by *p?u + 12a%a,?b, "pPu + ag®arbo*bip*u
+ 8ay3a,boby *p3u + 14a,3a,by’ by *p3u + 16ay3a,b, > p3u
- 6a0a13b0b13p3u + 5a14b14P3H - 12‘1061126121914103#1
+ ao’a;by’byp*u + 8ag3a; boby “p*u — Taga; by’ by *p*p
+ 14ay3a,by° b, *p*u — 8ay2a,2by > p*u + 16a,a,b, >p*u
+ 12a9a,°bob, *p*u — 36a42a,a,boby *p* i — 6a,*b, "ty

+ 24aga;2a,b, *ptu — 12a4%a,2b, *p*u
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e~ @ : 4aa,p*w + 4ayda;p®w + 4ayda pta + 4ayda;pia + 5a,ta; p*p
— 2ay*a,*bobyp*wy — Zaoal3b12P2W)’ - 4“02a1a2b12P2WV
- a03a1b02P3WV — 2a0°a;bip*wy — 3ag*a;*bobpwy
— 6ay>abobip*wy — 6a02a1a2b12P3W)’ - a03a1b02P4WV
— 2ag’a;bip*wy — ag?a;*bobip*wy — 6aq>azbobp*wy
+ 2aya,3b, *ptwy — 2ay2a,a,b, 2 prwy + 2ay2a,2byb,p2e
+ 2a0a,3b,°p2e + 6ay2a,a,b,°p3e + agda, by’ pte + 2a43a,bpte
+ ag?a,2bob,pte + 6ay3a,bobyp*e — 2aa,3b, *pte
+ 2ag2a,a,b,°p*e + 4a;*boby > wA + 8a,3a,b, *wa
+ 18aya,3by*b, *pwi + 12aya,3b,*pwA — 14a,*byb, > pwi
+ 84aya;2a,bob, *pwa — 28a,3a,by *pwa + 48a,a,a,%b, *pwa
+ 14ay%a,2by by p2wA + 52ay2a;2byby “p2wA — 22aya,3by by *p2wi
+ 136ay2a,a,by° by *p*wA — 8aya,3b; > p?wA + 104a,2a,a,by 2wl
+ 8a,*byb, *p2wA — 96aya,2a,byby > p?*wl + 120ay2a,2beb, >p2wi
+ 16a,3a,b, *p?>wA — 72apa,a,2b, *p?*wa + ay3a, by p3wi
+ 22a¢3a1by* b1 pPwA + 3ay2a;2by>bip3wa + 30ay3a,by’ by p3wi
+ 16ay3a, b, *p3wi
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+24a42a,2bob, *p3wl + 120ay3a,bob, *p3wa — 18aya,3by°b, *p3wi
+ 42ay2a,a,by° b, 2 p3wA — 12a4a,3b, > p3wA + 48ay2a,a,b, >p3wi
+ 14a,*byb,*p3wl — 84aya,2a,byby 3wl + 28a,3a,b, *p3wl
— 48aya,a,2b, *p3wA + ay3a by *p*wl + 22ay3a, by 2 b ptwi
— 11ag2a,2by’ by p*wl + 30ay3ayby by p*wa + 16ay3a, b, *p*wi
— 28ay2a,2bob, *p*wl + 120a,3a,byby *ptwi
+ 22a9a,3by > b, *p*wA — 94a,2a, ayby by *ptwl + 8aga, by ptwi
— 56ay2a,a,b,°p*wa — 12a,*bob, *p*wl + 96aya,2a,bob, *ptwi
— 120ay2a,2byb, > p*wa — 24a,3a,b, *p*wi + 72a,a,a,%b, *ptwl
+ 4a,*bob, 1 + 8a,3a,by *u + 18aga,3by*by *pu + 12aga,3b, > pu
— 14a,*byb, *pu + 84aya,2a,byb, *pu — 28a,3a,b, *pu
+ 48aya,a,%by 'pu + 14ay%a,2by>byp?u + 52ay2a,2bob, *p2u
— 22a0a13by’b,*p2u + 136ay2a,a,by by *p2u — 8aya,3h, *p2u
+ 104ay2a,a,b,>p2p + 8a,*bob, > p%p — 96aya,2a,byb, > p?
+120ay2a,2beb, > p?u + 16a,3a,by *p2u — 72aa,a,%b, 'p?u + ag3a, by *p3u
+ 22ay3a,by > b1 p3u + 3ay2a,2by’ byp3u + 30ay3a,by bip3u
+ 16ay3a,b, °p3u + 24ay2a,2byby *p3u + 120ay3a,byby *p3u
— 18aya;3by*b, *p3u + 42ay%a,a,by* by *p3u — 12a4a:3b,°p3u
+ 48ay2a,a,b, > p3u + 14a,*bob, > p3u — 84aya,2a,bob, >p3u
+ 28a,3a,b,*p3u — 48aya,a,2b, *p3u + 16a,3a,b, *p*u
— 28ay2a,2bob, *p*u + 120ay3a,boby *p*u + 22aya,3by* by *p*u
— 94a,2a;a;bo by *p* + 8aga, *by *p*u — 56ay%asa, b, *ptu
— 12a,*byb, *p*u + 96aya,2a,beb, *p*u — 120ay2a,2byb, > p*u

— 24a13a2b14p4u + 72a0a1a22b14p4ﬂ
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e 29 6ay2a, 2ptw + dag3a,ptw + 6ay%a, 2pcw + 4aya,piw + 6ay2a,’pta
+ 4a3a,p*a + 6aya,’pa + 4ayapsa + 10ay3a, %p*p
+5ap*ap*p — a02a12b02P2WV — 2ap°a,*byp*wy
— 4aya,°bobip*wy — 8ay?a,abobyp*wy — a14b12P2WY
— 10aga;2a,b, *p?wy — 4ay2a,?b,*p*wy — 3ag3a,bep3wy
— 3ay2a,2by*p3wy — 4ay3a,bep3wy — 6a,2a,2byp3wy
— 8ay3a,bp3wy — 3aga,3byb;p3wy — 21ay%a,a,bob p3wy
- 6a0a12a2b12p3WV - 6a02a22b12P3WY — 3ag*a;bop*wy
- 2a02a12b02p4wy - 4a03a2b02p4wy —4ag*a,*byptwy
— 8ay3a,bp*wy + aga 3bobyp*wy — 13a4%a,a,bobp*wy
+ a,*b, *ptwy + 4aga,layb, *ptwy — 2a,2a,2b, *ptwy
+ ag?a,2by’p?e + 2a2a,2b,pPe + 4aga,3bob,p3e
+ 8aya,aybobip?e + ay b, *p?e + 10aya,2a, b, *p2e
+ 4ay2a,?b, *p?e + 3a,3a bop3e + 3ay2a,2by pie + 4ay3a,by pie
+ 6ag%a,%2b,p3e + 8ay3aybip3e + 3aga,3bybip3e
+ 21ay2aya,beb,p3e + 6aga,a,bi°p3e + 6a,2a,2b, *pie
+3ag3abop*e + 2a2a,2by’pte + 4ayda,by’pte + 4ay?a,2bipte
+ 8ag3a,byp*e — aga;3bybyp*e + 13a2a,a,bobip*e — ay*h, *pte
— 4aga 2a,by*p*e + 2a,2a,2b, *pre + 6a,*by by WA + 4a, b wA
+32a,3a,bob, *wA + 24a,2a,2b,wa + 18aya,3by> by pwl
+ 54aya;3bob, *pwad — 12a,%by b, pwl + 180aya,2a,by*b, *pwi
— 8a,*b, pwA 4 120aya,2a,b, > pwi — 70a,3a,bob, *pwa
+ 264aya,a,2byb, > pwA — 60a,2a,b, *pwi + 48a,a,3b, *pwi

+ 7ay%a;2by*p?wi
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+94ay2a,2by* by p?wA — 8aya, by by p?*wl + 164ay2a,a,by> by p?wi
+ 52a02a,2b, *p?wA — 4aga;3bob, “p2wA + 532ay2a,aybob, p2wi
+ a,*by’ by *p*wA — T4aga,2a, by’ by *p2wl + 316ay2a,2by b, *p2wi
+ 4a,*b,p*wA — 16a,a,2a,b, p?wl + 224a4%a,2b, *p2wi
+ 16a,3a,bob, *p2wl — 216a,a,a,2bob, *p2wa + 12a,2a,%b, *p?wi
— 72a0a,3b; *p?wl + 15a43a,by> p3wA + 3a2a,2by  p3wi
+ 16ay3a,by *p3wa + 60ay3a, bob; p3wl + 66ay2a;2by>byp3wi
+ 232ay3a,by° by p3wA — 15a4a,3by by p3wA + 93ay2a;a,byb, p3wi
+ 48ay2a,2b, *p3wA + 136a,3a,b, *p3wiA — 30a,a,3byb, *p3wi
+ 384ay2a,a,bob, *p3wA + 12a,%by* by *p3wa
— 138aya,2a,by° by *p3wA + 42a2a,2by* b, *p3wl + 8a,*by > p3wi
— 72apa,%a,b,>p3wA + 48ay2a,?b, > p3wl + 70a,3a,beb, *p3wl
— 264a,a,a,2bob,>p3wA + 60a,2a,2b, *p3wid — 48a,a,3b, *'p3wl
+ 15ay3a,by°p*wa — 4ay2a,2by 'p*wi + 16a,3a,by *ptwi
+ 60ay3a,bobp*wl — 28ay2a,2by*byp*wl + 232ay3a,by>b,ptwi
+ 11agas3by>bip*wl — 71ay2a,a,bo > byip*wa — 4ay?a,2b1%p*wa
+ 136ay3a,b1%p*wa + 28aya;3byb, *p*wl — 148a,2a,a,beb, *ptwil
— 7a,*by? b, *ptwa + 116aya,2a,by by *p*wa
— 274ay2a,%by° by p*wA — 8a,*b, *p*wA + 64aya,2a,b, >prwi
— 176ay2a,2b,>p*wi — 48a,3a,byb, *p*wa
+ 216a9a,a,2bob; *p*wA — 36a,2a,2b, *p*wl + 72aya,3b, *ptwa
4+ 6a,*byb, % + 4a,*b, > u + 32a,3a,boby > u + 24a,%a,%by u
+ 18aya,3by>bypp + 54a,a,3boby *pp — 12a,*by* b, *pu
+ 180aya,2a,by > by *pu — 8ay*b, *pu + 120a,a,2a,b, > pu
— 70a,3a,bob, >pu + 264aya,a,2beb, >pu — 60a,2a,2b, *pu
+ 48aya,3by *'pu + 7ay?a,2by*pPu + 94ay2a by’ b1 p?u
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—8aya,3by by p2u + 164ay2a,a,by’ by p?u + 52ay%a,2b, *p?u — 4aga,2bob, *p2u
+ 532ap2aya,bob, *p?u + a;4by b, *p2u — 7T4aga,2a,by by *p2u
+ 316ay2a,2by b, *pPu + 4a, by > pPu — 16aya,2a,b, > p?u
+ 224ay%a,2b, > p?u + 16a,3a,bob, *p2u — 216a,a,a,%boby > p2u
+12a,2a,2b, *p?u — 72a4a,3b, *p2u + 15a43a,by > p3u
+3ay2a,2by " p*u

+16ag3a,by p3u + 60a,3a,bobip3u + 66a,2a,2by*bip3u + 232a43a,by’bip3u
— 15a9a:3bo>byp3u + 93a,2a,a,by > byp3u + 48ay2a,2b, *p3u
+ 136a3a,b, °p3u — 30aga;3boby *p3u + 384ay2a,a,byb, *p3u
+12a,*by b, *p3u — 138aga,2a,by by *p3u + 42a4%a,2by b, *p3u
+ 8a,%b,*p3u — 72a9a,2a,b, > p3u + 48a,2a,2b, *p3u
+ 70a,3a,bob, *p3u — 264aya,a,2byby>p3u + 60a,2a,2b, *p3u
— 48a0a,%by *p3u + 15a03a; by °p*u — 4ay?a by p*u
+ 16ay3a,by "p*u + 60a,3a,bobip* — 28a,2a,2by*byip*u
+ 232ay3a,by°byp*u + 11aga,3by’ byp*u — 71ay2a,a,by>bip*u
— 4ay2a,2b, *p*u + 136ay3a,b, *p*u + 28aya,3b, *ptu
— 148ay2a,a,bob, *p*u — 7a,*by* b, *p*u + 116aya,2a,by b, *p*u
— 274ay%a,2by* b, *p*u — 8a, by >p*u + 64aya,2a,b, *ptu
— 176ay2a,2b, > p*u — 48al13a,byb, *p*u + 216aya,a,2byb, *p*u

—36a,%a,2b,*p*u + 72a4a,3b, *pu
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e3¢ 4a4a,3p*w + 12a,%a,a,p*w + 4aga, *pPw + 12a,%a,a,p°w + 4aga,*pta
+ 12ay%a,a,p*a + 4aga,3p°a + 12a%a,a,p°a + 10aq%a, 3p*p
+20a¢3a,a,p*B — 2ay2a,2byp?wy — 2aga;3by piwy
— 4ay2a,a,b, p2wy — 4aya,3byp?wy — 8ay2aya,byp?wy
— 2a,*bobp?*wy — 20aya,%a,bob,p?wy — 8ay?a,bybp*wy
— 6a,3a,b,*p2wy — 16aya,a,2b, *p?wy — 2a,3a,p3wy
— 9ay2a,2byp3wy — 10ay3a,byp3wy — 3a,a,3by*p3wy
— 15ay2a,a,by°p3wy — 6aya,3b,p3wy — 30a,2a,a,byp3wy
— a;*bobp3wy — 24aqa,%a,bybp3wy — 18ay2a,2bybp3wy
— 2a,3a,b,*p3wy — 12aya,a,2b, *p3wy — 2a,a,p*wy
— 7a¢?a,*bop*wy — 10ay>a,bop*wy — a0a13b02p4wy
— 11ay2aya,by°p*wy — 2a4a,3b,p*wy — 22a,2a,a,byp*wy
+ a,;*bob p*wy — 4aya,?aybobip*wy — 10ay%a,?bybp*wy
+ 4a,3a,b, *ptwy + 4aya,a,2bptwy + 2ay2a,2bop3e
+ 2a0a,3bop3e + 4ayla,azb p?e + 4aga,3bipie + 8ag2a ayb pe
+ 2a,*byb,p%e + 20aya,?a,bobip*e + 8ay?a,?byb p?e
+ 6a,3a,b,°p2e + 16aya,a,2b,*p2e + 2ay3a,p3e + 9ay2a,2byp3e

+ 10ay3a,bep3e + 3aga,3by°p3e
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+15a02a,a,by°p3e + 6a9a,3bp3e + 30ay2a,a,bip3e + a;*bobyp3e
+ 24aya,2a,bob,p3e + 18ay2a,2bybip3e + 2a,3a,b, *p3e
+ 12a9a,a,%b,°p3e + 2a,3a;p*e + 7ay?a,2bypte + 10ay3a,bopte
+ aga,3by’pte + 11a,2a,a,by pe + 2a4a,3b,pe
+ 22ay%a,a,bp*e — a;*bob p*e + 4aga ?aybob pte
+ 10ay2a,2byb,pte — 4a,3a,b, °p*e — 4aya,a,2b, *pe
+ 4a,*by’bywA + 12a,*by;wl + 48a,3a,by* by *wA + 32a,3a,b,*wl
+96a,a,2byb,*wA + 32a,a,3b, *wa + 6aya,3by 'pwi
+ 72a9a,3by*bypwA — 2a,*by>bypw + 156a4a,2a,byb, pwi
+ 36aya,3b; *pwl — 6a,*byb, *pwi + 468aya,2a,byby *pwi
— 42a,3a,by’b, *pwa + 504a,a,a,2by b, *pwl — 28a;3a,b, > pwi
+ 336aya;a,2b,*pwl — 132a,a,2bob, *pwa + 240aya,3byb, > pwA
— 64a,0a,3b,*pwa + 50ay%a,2by’p?wa + 2a4a,3by pwi
+ 64ay2a,a,by 'p*wA 4 160ay2a,2bob, p?wA + 44aya;3by’byp?wi
+ 808agy2a,a, by’ by p?wl — 2a,*by>byp*wA + 44a,a,2a,by> by p2wl
+320a0a,2by> by p?wA + 32a,a,3b, *p2wl + 424ay%a,a,b, *p2wl
+ 4a,*byb, *p?*wA + 232a,a,2a,byb, *p*wa
+ 1000ay2a,2byb, *p?*wA — 6a,3a,by b, *p?wi
— 104aya,a,%by> b, *p?>wA + 16a,3a, b, *p?wl — 16aya,a,2b, *p?wl
— 24a,%a,2byb, *p?wA — 240aya,3bob, *p?wA — 8a,a,3b, *p2wi
+50a03a,by°p3wA + 45a42a,2by > p3wl + 130ay3a,by > p3wi
— 3aya,3by*p3wA + 51lay2a;a,by*'p3wa + 40a,3a by p3wi
+ 180ay2a,2byb, p3wA + 440ay3a,byb, p3wA — 6aga,3by>byp3wl
+762ay2a,a,by° b1 p3wWA + 3a,*by by p3wA — 60a,a,2a,by> by p3wl
+90a2a,2by> by p3wA + 12a0a,3b, *p3wA + 456a,2a,a,b, p3wi
+ 14a,*bob, *p3wA — 60aya, 2a,bob, *p3w + 360a2a,2byb, p3wi
+ 56a13a,by°b, *p3wA — 420aya,a,%by° b, > p3wi
+ 44a,3a,b,*p3wl — 240a,a,a,2b,*p3wl + 132a,%a,2byb, > p3wi
— 240aya,3byb, *p3wA + 64a,a,3b, *p3wA + 50ay3a, by prwi

- 5a02a12b03p4WA + 130a03a2b03p4W/1 + a0a13b04p4W/1
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— 13a2a,a,by 'p*wl + 40ay3a, by p*wl + 20ay2a,2bobyp*wi

+ 440ay3a,bob, p*w + 22aya,3by*byp*wl — 46ay2a,a,b by ptwi
— a,*by’ byp*wA + 52a4a,2a,by’ byp*wa — 230a,2a,%by > byiptwl

+ 16a9a,3b; *p*wl + 32a,2a,a,b, *p*wl — 8a,*bob, *p*wi

+ 176aya,2a,bob, *p*wl — 640a,2a,2byb, *ptwl

— 28a,3a,by’b, *p*wA + 188aya,a,2by° b, *p*wi

— 32a,3a,b,*p*wA + 112aya,a,2b, > p*wa — 72a,2a,2byb, > p*wi

+ 240aya,3bob, *p*wl — 24a,a,3b, *p*wl + 4a,*by’ by

+ 12a,*bobs *u + 48a,3a,by* by + 32a,3a,by > u + 96a,2a,2bob, > u
+32aya,3b, 1 + 6a9a,3by pu + 72a9a,3by*bypp — 2a,*by>bypu

+ 156a0a,2a,by> bypp + 36a4a,3b; *pu — 6a,*boby *pu

+ 468aya;2a,bob, pu — 42a,3a,by° by *pu + 504a4a,a,2by by *pu
— 28a,3a,b, pu + 336aya;a,2b, >pu — 132a,2a,%byby > pu

+ 240aya,3bob, *pu — 64a,a,3b, *pu + 50ay2a,2by> p2u

+ 2a0a,3by*p?u + 64a,2a,a,by*p?u + 160a,2a,2bob, p*u

+ 44aya,3byb,p2u + 808a2a,a,by by p?u — 2a,*by>byp?u

+ 44aya,2a,by>byp?u + 320a92a,2by>byp2u + 32aa,3b, 2 p2u

+ 424a42a,a,b, *p?u + 4a,*bob, *p?u + 232aya,%a,boby pAu
+1000ag2a,2bob, *p?u — 6a,3a,by* by *p?u — 104a,a,a,2by by *p2u
+ 16a,3a,b,>p2u — 16aya,a,2by > p?u — 24a,2a,2byb, > p2u

— 240aya,3bob,>p?u — 8a,a,3b, *'p%u + 50a,3a, by *p3u

+ 45ay2a,2by>p3u + 130ay3a,b, > p3u — 3aga,3by *p3u

+ 51ay2a;a,by*'p3u + 40ay3a,byp3p + 180ay2a,2beb,p3u

+ 440ay3a,bob,p3u — 6a¢a,3by*bip3u + 762a42a,a,by > byp3u
+3a,%bo>byp3pu — 60aya,2a,be>byp3u + 90ag2a,2by’ by p3u
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+12a9a,3b,*p3u + 456ay2a,a,b, *p3u + 14a,*bob, *p3u — 60aga,2a,beb, *p3u
+ 360ay2a,2bob, *p3u + 56a,3a,by*by *p3u — 420aya,a,2by b, *p3u
+ 44a,3a,b,*p3u — 240aya,a,2b,°p3u + 132a,2a,2byb,>p3u
— 240aya,3bob, *p3u + 64a,a,3b, *p3u + 50ay3a, by *p*u
— 5ay2a,2by°p* + 130ag®aybe*p*u + aga >y p*u
— 13ag2a,a,by p*u + 40a,3a,byp*u + 20ay2a,2bob,p*u
+ 440ay3a,bob, p*u + 22a,a,3by*byp*u — 46ay2a,a,by > b p*u
- a14b03b1p4‘,u + 52a0a12a2b03b1p4‘u - 230a02a22b03b1p4u
+ 16aga,3b, *p*u + 32ay2a,a,b, *p*u — 8a,*bob, *p*u
+ 176a9a,2a,bob, *p*u — 640ay2a,2bobypu + 112a, a,a,2b,>p*u
— 72a,2a,%bob, *p*u 4+ 240aya,3bob, *p*u — 24a,a,3b, *p*u
+ 808ay2a,a,by byp?u — 2a,*by> by p?u + 44aya,2a,by by p2u
+ 320ay2a,2by> byp%p + 32aya,3b, *p2u + 424a,2a,a,b, *p2u
+ 4a,*bob, P2 + 232aga;2a,beb, *p?u + 1000ay2a,2byb, *pu
— 6a,3a,by°b, *p2u — 104aya,a,2by* by *p?u + 16a,3a,b,°p2u
— 16aya,a,2b,>p%pu — 24a,%a,2byb, >p2u — 240a,a,3byb,>p2u
— 8a,a,3b, *p2u + 50a,3a,by°p3u + 45ay2a,2by p3u
+130ay3a,by’p3u — 3aga,3by*p3u + 51ay?a,a,by *piu
+ 40aq3a,b;p3u + 180ay%a,2bob p3u + 440ay3a,bob p3u
— 6aya,3by*bp3u + 762ay2a,a,by byp3u + 3a,*by> by p3u
— 60aya;2a,by>byp3u + 90ay2a,2by > byp3u + 12a,a,3b,*p3u
+ 456ay2a,a,b,°p3u + 14a,*bob, *p3u — 60aya,2a,bob, *p3u
+ 360ay2a,2byb, *p3u + 56a,3a,by>b, *p3u — 420aya,a,2by by *p3u
+ 44a,3a,b,>p3u — 240aya,a,2b, p3u + 132a,2a,%byb, *p3u
— 240aya,3bob, *p3u + 64a,a,3b, *p3u + 50a,3a, by *ptu
— 5ay2a,2by’ p*u + 130ag®a,bo*p*u + aga *by*p*u
— 13ag2a,a,by p*u + 40a,3a,byp*u + 20ay2a,2bob,p*u
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+440ay3a,bob,p*u + 22a9a,3by*bip*u — 46ay2a,a,by’byp*u — a,*by> bip*u
+ 52apa;2a,by> by p*u — 230ay2a,2by > byp*u + 16a,a,3b, °p*u
+ 32ap2aya,b, °p*u — 8a,*bob, *p*u + 176a4a,2a,bob, *p*u
— 640ay2a,2byb, *p*u — 28a,3a,by b, *p*u + 188aya,a,2by b, *p*u
—32a,3a,b,*p*u + 112ay a,a,2b,°p*u — 72a,2a,2beb, *p*u
+ 240aya,3bob, *p*u — 24a,a,3b, *p*u

e ) a, *p*w + 12apa,2a,p*w + 6a,2a,2p*w + a*pSw + 12a4a,2a,pw
+ 6ay%a,’pw + a;*pta + 12a4a,%a,p*a + 6aya,’p*a + a*pia
+ 12aga,%a,p°a + 6ay%ay?p®a + 5aya,*p*B + 30ay2a,2a,p*p
+10a,°a,*p*p — ap®a,*p?wy — 4aga,*bop*wy — 8ag*a azbop’wy
. a0a14b02pzwy 3 10a0a12a2b02pzwy - 4a02a22b02pzwy
— 2a,*b;p*wy — 20aya,%a, b p?*wy — 8ay?a,?b;p*wy
— 12a,3a,bob,p?wy — 32aya,a,2bob,p?wy — 13a,%a,2b, *p?wy
- 8a0a23b12pzwy — 6ay°a,*p*wy — 6a,°ap*wy — 9aga*bop*wy
— 39ay2a,a,bp3wy — a;*by*p3wy — 18a,a,2a,by p3wy
— 12ay%a,2by°p3wy — 2a,*b,p3wy — 36aya;2a,b,p3wy
— 24ay%a,%bp3wy — 9a,3a,bob,p3wy — 39aya,a,2bobp3wy
- 6a12a22b12p3wy - 6a0a23b12p3wy —5a0%a;*p*wy
— 6ay3a,p*wy — 5a5a,3byp*wy — 31ay%a,a,bypiwy
— 8aya,2a,by’p*wy — 8a2a,2by ptwy — 16aya,2a,byp*wy
— 16ag%a,2bp*wy + 3a,3a,bybp*wy — 7a,a,a,%bob, p*wy
+ 7a,2a,2b, *ptwy + 2a0a,3b, *p*wy + ayla,2p?e + 4aya,3bop3e
+ 8ag2a a,bep%e + a;*by p2e + 10aya,2a, by p2e + 4ay2a,2by p2e
+ 2a,*b;p?s + 20aya,%a,b p?*s + 8ay?a,?b,p?c + 12a,3a,byb,p?e
+ 32aya,a,2byb,p2e + 13a,2a,%b,*p2e + 8aya,3b, *pe
+ 6ay%a,’p3e + 6ay3a,p3e + 9aga,3boyp3e + 39ay%a,a,bop3e
+ a,*by’p3e + 18aya,2a,by°p3e + 12a42a,2by*p3e + 2a,*b,p3e
+ 36aga,?a,b,p3e + 24a4%a,?bp3e + 9a,3a,byb,p3e

+ 39aqa,a,%bobip3e
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+6a,2a,2b,°p3e + 6aya,3b,*p3e + 5ay2a,’pte + 6ay3a,pte + 5aga,3bypte
+ 31ay2a,a,bep*e + 8aga,2a,by’pte + 8ay2a,h, pte
+ 16aqa,?a,b;p*e + 16ay%a,?bp*e — 3a,3a,bybip*e
+ 7apa,a,2bob,pte — 7a,2a,2b, *pte — 2a4a,3b, *pre + a;*by*wa
+12a,*by*bywA + 32a,3a,b,>bywl + 6a,%b, *wi
+ 96a,3a,byb*wA + 144a,%a,%by*b,*wA + 96a,2a,2b,>wi
+ 128a,a,3byb, *wA + 16a,*b, *wa + 30aya,3by>pwa + a,*by*pwi
+ 48aya,2a,by*pwA + 90a,a,3bobipwA + 12a,*by* by pwi
+ 576aya,2a,by>bypwl + 14a,3a,by> by pwl
+ 408aya,a,%by> by pwl + 6a,*b, *pwl + 288aya;2a,b, *pwi
+ 42a,3a,bob, *pwA + 1224a4a,a,2byby *pwi
—36a,2a,2by b, *pwl + 432aya,3by b, “pwl — 24a,2a,%b, *pwi
+ 288aya,3b, *pwA — 136a,a,3byb;*pwa — 32a,*b, *pwl
+ 115a42a,2by°p*wA + 40aya,3by> p*wA + 380ay2a,a,by> p2wi
+ 46aya,2a,by 'pPwa + 112a,2a,%by *p?wA + 80ay2a,2b, p?wi
+ 140aya;3bob,p?wA + 1180ay2a;aybob, p?wA + 10a,*by*byp*wl
+ 652a0a,2a,by° by p?wl + 1384a,2a,2by* by p?wl
+ 4a,3a,b,> by p?wa + 152a9a,a,2bo>byip?*wa + 10a,*b, *p?wi
+376a9a,2a,b, *p?*wA + 712a42a,%b, *p*wl + 72a,3aybob, *p2wl
+ 616aya,a,2bob, *p?wl — 53a,2a,2by by *p*wi
— 232a0a,3by*b, *p?*wA + 8a12a,%b,*p2wl — 128aya,3b, *p2wi
— 92a,a,3bob, *p2wA — 4a,*b, *p*wi
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+60ay3a,bop3wA + 150a,2a,2by*p3wA + 330a,3a,by°p3wi + 15a4a,3b, > p3wi
+ 435ay2a,a,by° p3wA + 6aya,2a,by 3wl + 48ay2a,2b, p3wi
+ 120ay%a,?b;p3wa + 240ay3a, b p3wa + 90aya,3byb,; p3wAa
+ 1500a92a,a,bob; p3wa + 10a,*by* by p3wi
+ 252a0a,2a,by° by p3wWA + 696a,2a,2by by pPwl
+19a,3a,by>byp3wl — 225aya,a,2b> by p3wA + 10a,*b, *p3wl
+ 216aya;2a,b, *p3wa + 408a,2a,2b, *p3wl + 102a,3a,byb, *p3wi
— 480aya,a,%bob, *p3wl + 78a,%a,2by* by *p3wa
—390aya,3by°b, *p3wWA + 72a52a,2b, *p3wl — 240aya,3b, *pPwl
+ 136a,a,3byb, *p3wa + 32a,*b; *p3wa 4 60ay3a,byp*wi
+ 35a92a,2by*p*wa + 330a,3a,by p*wa + Saga by’ ptwi
+ 55a02a,a,b,° p*wl + 8aga,2a,by ptwl — 64ay2a,?by *ptwl
+ 40ay%a,2byp*wl + 240ay3a,b;p*wa + 40aya,3byb p*wi
+ 320ay2a,a,bob, ptwl + 176aya,2a,by>byp*wi
— 688ay2a,2by°b,p*wA — 3a,3a,by > by ptwi
+ 31aya,a,2by> by p*w + 128aya,2a,b, p*wa
— 304ay2a,2b, *p*wi — 24a,3a,byb, *p*wi
+ 128aya,a,%bob, *p*wl — 49a,%a,2by* by *p*wa
+ 274aya,3by° by p*wl — 56a,2a,2b, *ptwl + 176a4a,3b, *ptwl
— 36a,a,3bob,*ptwl — 12a,*by *p*wd + a;*by*u + 12a,*by*byp
+32a,3a,b by + 6a,%b 2 + 96a,3a,bob, *u + 144a,%a,2by b,
+96a,2a,2b, > + 128a,a,3bob, 1 + 16a,*by *u + 30aya,3by>pu
+ a,*by*pu + 48aya,2a,by pu + 90aya,3bobypu + 12a,*by*bypu
+ 576a0a,2a,by°bypp + 14a;3a,by>bypu + 408aya,a,2b,>bypu
+ 6a,*b, *pu + 288a,a,2a,b, *pu + 42a,3a,beb, *pu
+ 1224a9a,a,%bob, *pp — 36a12a,2by* by *pu + 432a4a,3by b, *put
— 24a,%a,2b,*pu + 288aya,3b, >pu — 136a,a,3bob, > pu
— 32a,*by *pu + 115a42a,2by*p?u + 40aya,3by > p2u
+380ay2a,a,by°p2u + 46aya;2a,by  pPu + 112ay2a,2by  p?u
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+80ag2a,2b;p?u + 140aya,3bob, p?u + 1180ay2a,a,bobyp?u + 10a,*by*byp*u
+ 652aya;2a,by°byp?u + 1384ay2a,2by° by p?u + 4a,3a,by> byp?u
+ 152aya,a,2by> byp?u + 10a,*b, *p?u + 376aya,2a,b, *pu
+ 712ay2a,2b, *p?u + 72a,3a,bob, *p2u + 616a,a,a,2bob, °pAu
— 53a,2a,2by* b, *p2u — 232a4a,3by by *p?u + 8a,2a,2b, *p2u
- 128a0a23b13p2u - 92a1a23b0b13p2u - 4a24b14p2u
+ 60ag3a,bop3u + 150ay2a,2by*p3u + 330ay3a,by p3u
+15a0a,3by>p3u + 435a02a,a,b°p3u + 6aga,2a,by*piu
+ 48ay2a,2by*p3u 4+ 120ay2a,2b,p3u + 240ay3a,b,p3u
+90aga,3byb,p3p + 1500ay2a,a,bob;p3u + 10a,*by* b, p3u
+ 252a9a,2a,by°byp3u + 696ay2a,2by*byp3u + 19a,3a,b, > byp3u
— 225a0a,a,2by>byp3u + 10a,*b, *p3u + 216aya,2a,b, *p3u
+ 408ay2a,2b, *p3u + 102a,3a,bob, *p3u — 480a,a,a,2byb, *p3u
+ 78a,2a,2by b, *p3u — 390aya,3bo b, *p3u + 72a,2a,%b, > p3u
— 240aya,3b,>p3u + 136a,a,3boby>p3u + 32a,b, *p3u
+ 60ay3abop*u + 35a02a,2by *p*u + 330ay3a, by ptu
+ 5a0a,3by > p*u + 55a02a,a,bo > p*u + 8aga, 2a,by *ptu
— 64ay2a,2by p*u + 40ay2a,2b,ptu + 240a43a,biptu
+ 40aga,3bob,p*u + 320ay2a,abob, ptu + 176a¢a,2a,by>byp*u
— 688a,y2a,%by by p*u — 3a,3a,by’byp*u + 31aga,a,2bybip*u
+ 128aga,2a,by *p*u — 304a,2a,2b, *p*u — 24al3a,byb, *p*u
+ 128aya,a,2bob, *p*u — 49a,2a,2by b, *p*u + 274a4a,3by b, *p*u
— 56a,2a,2b,*p*u + 176a4a,3b, *p*u — 36a,a,3byb, *p*u
— 12a,*b, "p*u
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e 3¢ 4a,3a,p*w + 12a4a,a,2p*w + 4a,3a,p®w + 12a4a,a,2p°w + 4a,3a,pta
+ 12a9a,a,%p*a + 4a,3a,p°a + 12aga,a,2p°a + a,°p*p
+ 20aqa,3a,p*B + 30ay%a,a,%p* B — 2a4a,3p*wy — 4ay?a,ap?wy
— 2a,*bop?wy — 20aqa,%a,byp*wy — 8ay?a,2bypiwy
— 6a,3a,by p?wy — 16aya,a,%by p?wy — 12a,3a,b,p?wy
— 32aya,a,%b;p?wy — 26a,%a,?byb;p*wy — 16aqa,3byb p*wy
— 12a,a,3b, *p2wy — 6aya,3p3wy — 24a,2a,a,p3wy — 3a,*hyp3wy
— 48aqa,?a,bop3wy — 30ay%a,?bop3wy

—7a.3a,by*p3wy — 27aya,a,%by pPwy — 14a,3a,byp3wy — 54aya,a,2b,p3wy
— 21a,%a,2byb, p3wy — 18aya,3byb,p3wy — 6a,a,3b, *p3wy
— 4aga 3ptwy — 20a%a,a,p*wy — a*bop*wy — 28aqa,%a,boptwy
— 22a02a,2byp*wy — a;3a,by’ptwy — 11aga,a,2by*p*wy
—2a.3a,bp*wy — 22a4a,a,%2bp*wy + 5a,%a,%byb ptwy
— 2a0a,3bob,ptwy + 6a,a,3b, *ptwy + 2aya,3p2e + 4ay2a,a,p3e
+ 2a,*hop?e + 20aga,2a,bop?e + 8ay2a,2bop?e + 6a,3a,by’pie
+ 16aya;a,2by°p2e + 12a,3a,b,p?e + 32aya,a,2b,p2e
+ 26a,2a,2byb,p2e + 16aya,3bybyp%e + 12a,a,3b, *p2e
+ 6aga;3p3c + 24ay%a,a,p3e + 3a,*bop3e + 48aga 2abyp3e
+ 30ay2a,%bop3e + 7a,3a,by*p3e + 27a5a,a,2by p3e
+ 14a,3a,b,;p3c + 54aga,a,%b,p3e + 21a,%a,%bob,p3e
+ 18aya,3bob,p3¢ + 6a,a,3b,°p3e + 4aga, 3p*e + 20a,2a,a,pte
+ a,*hop*e + 28aga,2a,bopte + 22ay%a,2bopte + ai3a,by pte
+ 11aga;a,2by°p*e + 2a,3a,b,p*e + 22apa,a,2b,pte
— 5a,2a,2bob,pte + 2aya,3bybyp*e — 6a,a,3b, *pte + 4a, by wa
+ 8a,3a,by*'wa + 12a,*bybywa + 96a,3a,by*bywl

+96a,2a,%by>bywA + 48a,3a, b, *wl
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+288a,2a,2byb, *wA + 192a,a,3by° b1 WA + 128a,a,3b,*wA + 64a,*boby > wA
+ 54aya; by’ pwld + 10a,*by>pw + 228aya;2a,by> pwi
+ 14a,3a,by*pwl + 120aya,a,2b, *pwA + 36aya,3b,pwi
+ 30a,*bobypwA + 684a,a,2a,byb,pwA + 168a,3a,by*b;pw
+ 1440aya,a,%by°b;pwA + 84a,2a,%by> by pwl
+ 336aya,3by> by pwl + 84a,3a,b, *pwl + 720a,a,a,%b, *pwA
+ 252a,%a,2byb, “pwl + 1008aya,3byb, *pwl — 24a,a,3by> b, *pwi
— 16a,a,3b,*pwad — 80a,*byb, > pwA + 108ay2a;2byp?wA
+ 122a9a,3by*p?*wA + 784ay2a,a,by°p?*wa + 10a,*by > p2wi
+ 404aya,2a,by> p*wA + 608ay2a,2by’p?wa + 10a,3a, by p?wi
+ 112a9a,a,%by *'p?*wA + 88aya,3b; p?wA + 536a,2a,a,b,;p?wl
+ 40a,*bob p*wA + 1312aya,%a,bob; p*wa + 1864a4?a,?byb p*wi
+ 180a,3a,by* b p?wl + 1504aya,a,2by>byp?wi
+ 14a,2a,2by by p?wA — 32aya,3by by p2wA + 120a,3a, b, *p2wi
+ 832aya,a,2b, *p?*wA + 172a,2a,2byb, *p?*wa
— 16aya,3bob, *p?wA — 144a,a,3by b, *p?wA — 56a,a,3b, *p2wi
— 40a,*byb, *p2wA + 24ay3a;p3wa + 180ay2a;2byp3wl
+336ay3a,byp3wA + 96aya,3by°p3wl + 1140ay2a,a,by°p3wi
+ 5a,*by’p3wl + 252a4a,2a,b,°p3wa + 390a,2a,%by > p3wi
+ 5a,3a,by*p3wi — 21aya,a,2by *'p3wa + 84a,a,3b,p3wi
+ 840ay%a,a,bp3*wa + 30a,*byb;p3wAa + 996a,a,%a,byb;p3wa
+ 1320aq%a,?bob p3wi
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+130a,3a,by° b1 p3wA + 18aya;a,2by*byp3wa + 9a,2a,%by> by p3wi
— 246a,a,3by>byp3wA + 100a,3a,b, *p3wa + 144a,a,a,%b, *p3wl
+ 132a,2a,2byb, *p3wA — 648a,a,3byb, *p3wi
+ 66a,a,3by°b,*p3wA + 64a,a,3b,*p3wi + 80a,*byb, > p3wl
+ 24a,3a,p*wa + 72a4%a,?bop*wl + 336ay3a,bypiwl
+ 28aya;3by*p*wa + 356a,2a,a,by ptwl + a; b, ptwi
+ 76aya;2a,by> p*wld — 218ay2a,2by p*wl + ay3a,by *ptwi
— 13aya,a,%by *p*wa + 32aya,3b,p*w + 304a,2a,a,b; p*wi
+ 8a,*byb;p*wl + 368aya,2a,bob,p*wl — 544ay?a,%byb;p*wl
+ 22a,3a,b,° b p*wA — 46aya,a,2by by p*wl — 17a,%a,2by > byptwi
+ 122a9a,3by>byp*wA + 16a,3a,b, *p*wl + 32aya,a,2b, *ptwl
— 76a,2a,%bob, *p*wl + 376aya,3bobs *p*wl — 6a,a,3by> b, *prwi
— 24a,a,3b,*p*wl — 24a,*byb, *p*wl + 4a,*by>u + 8a,3a,b,tu
+ 12a,*bybyu + 96a;3a,by°byp + 96a,2a,2by> by + 48a,3a,b, 1
+ 288a,2a,2byb, *p + 192a,a,3by° by *u + 128a5a,3b,>u
+ 64a,*bob, 31 + 54a0a,3by pu + 10a,*by>pu + 228aya,2a,by’pu
+ 14a,3a,b*pu + 120a,a,a,%by *pu + 36aya,3b,pu
+ 30a,*bybypu + 684aya,2a,byb,pp + 168a,3a,by*bypu
+ 1440a,a,a,%by*bypp + 84a,2a,%by>bypu + 336a,a,3by>bipu
+ 84a,3a,b, *pu + 720aya,a,%by *pu + 252a,%a,2byb, *pu
+ 1008aya,3bob, *pu — 24a,a,3by> by *pu — 16a,a,3b, > pu
— 80a,*byb, *pu + 108ay2a, 2byp?u + 122aya,3by*p2u
+ 784ay%a,a,by p2u + 10a,%by > p2u
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+404aya,2a,by>p?u + 608ay2a,2by>p?u + 10a,3a,by*p2u + 112a4a,a,%by *p2u
+ 88aya,3b;p?u + 536ay%a,a,b p*u + 40a,*byb,p*u
+ 1312a9a,2a,bob, p?u + 1864ay2a,2bybyp?u + 180a,3a,by>byp?u
+ 1504a9a,a,%by° b1 p?u + 14a,%a,%by> byp?u — 32a0a,3by>byp?u
+120a,3a,b, *p?u + 832aga,a,2b, *p2u + 172a,2a,2bob, *p2u
— 16aya,3byb, *p?u — 144a,a,3by* by °p?u — 56a,a,3b, *p2u
— 40a,*byb, p2u + 24a,3a,p3u + 180ay2a,2byp3u
+336ay3a,bop3u + 96a,a,3by*p3u + 1140ay2a,a,by p3u
+ 5a,%bo>p3u + 252apa,2a,by>p3u + 390ay2a,%by piu
+ 5a,3a,b,p3u — 21aga,a,2by*p3u + 84aya,3byp3u
+ 840ay%a,a,bp3u + 30a,*bob,p3u + 996aya,2a,bob,p3u
+ 1320a92a,2bob;p3u + 130a,3a,by*byp3u + 18aga,a,2by*bip3u
+9a,2a,2by>byp3u — 246a,a,3by> byp3u + 100a,3a,b, *p3u
+ 144aga,a,2b, *p3u + 132a,2a,2byb, *p3u — 648a,a,3byb, °p3u
+ 66a,a,3byb,*p3u + 64a,a,3b,>p3u + 80a,*byb,>p3u
+ 24a,3a,p*u + 72a4%a,*bop*u + 336ay3a,bop*u
+ 28aya,3by*p*u + 356ay2a,a,by ptu + a by’ ptu
+ 76aya,2a,by>p* i — 218ay2a,2by ptu + a3a,bytptu
— 13aya,a,2by p*u + 32apa,3b,p*u + 304a,2a,a,bip*u
+ 8a,*byb,p*u + 368a,a,%a,bob;p*u — 544a4%a,?bobip*u
+ 22a.3a,by*byptu — 46a,a,a,2by byp*u — 17a,%a,2by > byp*u
+ 122a0a,3by> by p*u + 16a,3a,by *p*u + 32a,a,a,2b, *p*u
— 76a,2a,2byb, *p*u + 376aya,3bob, *p*u — 6a,a,3by > by 2 p*u
- 24611(123b13?94ﬂ - 24a24b0b13p4u
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e~ 6a,%a,%p*w + 4aya,*p*w + 6a,2a,%pw + 4aya,’piw + 6a,%a,’pta
+ 4aga,3p*a + 6a,2a,%p a + 4aga,’pa + 5a,*a,p*p
+ 30aya,%a,%p*B + 10ay%a,3p*p — a*p?wy — 10aya,2ap?wy
— 4ag?a,’p?*wy — 12a,3a,bgp*wy — 32a4,a,a,2byp*wy
— 13a,2a,2by*p?wy — 8aya,3by p2wy — 26a,2a,2b,p2wy
— 16aya,3b,p?wy — 24a,a,3byb,p?wy — 4a,*by*p*wy — 2a,*p3wy
—30aya,a,p3wy — 18ay2a,p3wy — 19a,3a,byp3wy
—69aya,a,2byp3wy — 15a,2a,2by°p3wy — 12a4a,3by*p3wy — 30a,2a,2b,p3wy
— 24aya,3b;p3wy — 19a,a,3bobp3wy — 2a,*b,*p3wy — a, *p*wy
— 20a9a,2a,p*wy — 14ay2a,’p*wy — 7a,3a,bop*wy
— 37aya,a,2byp*wy — 2a,2a,2by*ptwy — 4aga,3by ptwy
—4a,%a,?b;p*wy — 8aya,3b;p*wy + 5a,a,3byb, p*wy
+ 2a,*b, *ptwy + a,*ple + 10aya,2a,p’e + 4ay2a,’pie
+ 12a,3a,bop?e + 32aya,a,2bop2e + 13a,%a,2by*p2e
+ 8aya,3by°pie + 26a,2a,2b,p%e + 16aya,3b,p2e
+ 24a,a,3byb,p2e + 4a,*b,*p%e + 2a,*p3¢e + 30aya,2a,p3e
+ 18aq%ay?p3s + 19a,3a,byp3c + 69aya,a,*byp3e
+ 15a,2a,2by*p3e + 12a4a,3by*p3e + 30a,2a,2b,p3e
+ 24a4a,3b,p3e + 19a,a,3bobyp3e + 2a,%b,*p3e + a,*pe
+ 20aqa,?a,p*e + 14ay2ay’p*e + 7a,3a,bop* e + 37aya,a,%bope
+ 2a,2a,%by’p*e + 4aga,3by’pte + 4a,2a,2b,pte + 8aya,3bipte
— Sa,a,3bob,pte — 2a,*b;*p*e + 6a,*by*wA + 32a,3a,by> WA
+ 24a,%a,%by*'wA + 4a,*by;wl + 96a,3a,byb,wl

+ 288a,2a,2by°by;wl + 128a,a,3by>bywl + 144a,%a,2b, *wl
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+384a,a,3byb, *WA + 96a,*by* b, *WA + 64a,*b*wl + 42a,a,3bypwA
+ 24a,*by*pwA + 396a,a,2a,by*pwl + 98a,3a, by’ pwi
+ 552a0a,a,2by pwA + 48a,2a,2by 'pwl + 96aya,3b,  pwi
+ 16a,*b;pwA + 264aya,2a,b;pwl + 294a,3a,byb;pwi
+ 1656a9a,a,2bob;pwA + 576a,2a,%by* by pwl
+ 1152aya,3by° by pwA + 104a,a,3by>b,pwa + 288a,2a,2b, *pwi
+ 576aya,3b, *pwA + 312a,a,3bob, “pwld — 48a,%by* b, pwi
—32a,*b, *pwa + 36ay2a,2p?wl + 132a,a,3bep?wl
+ 684ay2a,a,bop*wA + 37a,%by p2wl + 1006a,a,2a,by*p?wi
+ 1180ay2a,%by°p*wi + 124a,3a, by’ p?wi + 872aya,a,2by > p2wl
+ 31a,%a,2by*'p?wA + 32a,a,3by 2wl + 28a,*b;p?wi
+ 704aya,%a, b p*wi + 800ag?a,?b;p*wi + 432a,3a,bybp*wi
+ 2776aya,a,2boby p?*wA + 502a,2a,2by> by p?wA
+ 464aya,3by° by p?*wA — 44a,a,3b, b, p?wA + 316a,%a,2b, *p?wi
+ 272aya,3b, °p?*wA — 12a,a,3byb, *p?wA — 68a,*by by *p2wi
—32a,*b,*p2wA + 72a,2a,2p3wA + 120a,3a,p3wa
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+138agya,3byp3w + 1188a2a,a,bep3wA + 26a,*b,*p3wi
+ 894aya;2a,by°p3wl + 990ay2a,2by*p3wA + 77a,3a,b, > p3wa
+ 273aya,a,%by  pPwl + 3a;2a,2by*p3wl — 48aya,3by *p3wi
+ 24a,*b;p3wld + 696aya,%a, b p3wA + 720ay%a,?b p3wi
+ 326a,3a,byb;p3wl + 1164a4a,a,%bybp3wa
+ 186a,2a,2by* b, p3wl — 456a4a,3by>byp3wi
— 13a,a,3by> b1 p*wl + 168a,%a,2b,*p3wi — 168aya,3b, *p3wi
+ 56a,a,3bob, *p3wA + 62a,*by* by *p3wA + 48a,*b, *p3wA
+ 36aq%a,2p*wl + 120ay3a,p*wi + 48aya,3byptwi
+ 504ay2a,a,bop*wA + 7a,*by*p*wl + 284a,a,2a,b, prwi
— 190ay2a,%by*p*wa + 19a,3a,by> p*wi — 47aya,a,%by> p*wi
— 4a,2a,%by*'p*wl + 16aya,3by*p*wa + 8a,*b;p*wi
+ 256aya,%a,b;p*wi — 80ay2a,’bp*wl + 92a,3a,bybp*wi
+ 44aya,a,%bob p*wl — 28a,%a,2by by p*wa
+ 232aya,3by°byp*wA + 7a,a,3by> by p*wl — 4a,2a,2b, *ptwi
+ 136aya,3b, *p*wA — 4a,a,3bob, *p*wA — 14a,*by>b, *ptwi
— 16a,*b,>p*wA + 6a,%bo’ 1 + 32a13a,b > + 24a,2a,%by 1
+ 4a,*b,pu + 96a,3a,bobypu + 288a,2a,2by*byp + 128a,a,3by> byt
+ 144a,2a,%b, *u + 384a,a,3bob, > 1 + 96a,*by b, 1 + 64a,*b, 3
+ 42a9a,3bopu + 24a,*by*pu + 396aya,%a, by pu + 98a,3a, by pu
4 552a4a,a,2by pu + 48a,2a,2by*pu + 96aya,3bypu
+ 16a,*b;pu + 264aya,?a,b;pu + 294a,3a,byb,pu
+ 1656aya,a,2bob;pp + 576a,2a,%by*bypp + 1152a4a,3by> by pu
+ 104a,a,3b, b, pu + 288a,%a,2b, *pu
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+576a,a,3b, *pu + 312a,a,3bob, *pu — 48a,*by* b, *pu — 32a,*b, >pu

+ 36ay%a,2p?u + 132a9a,3byp?u + 684ay%a,abyp? i
+37a,%b*p2u + 1006aya;2a,by*p?u + 1180ay2a,2by*p?u

+ 124a,3a,b,>p?u + 872aya,a,2bo>p?u + 31a,2a,%by *p2u
+32a0a,3by p?u + 28a,*byp?u + 704a,a,2a,b, p?u

+ 800ay%a,?b,p?u + 432a,3a,bobyp?u + 2776a9a,a,%byb,p*u
+502a,2a,2by° b p?u + 464aya,3by>byp?u — 44a,a,3by>bip*u
+316a,2a,2b, *p?u + 272a4a,3b, *p?u — 12a,a,3bob, *pu

— 68a,*by’by*p2u — 32a,%b, > p2u + 72a4%a,2p3u + 120a,3a,p3u

+138aa,3bop3u + 1188ay2a,a,bep3u + 26a,*by*p3u + 894aya,2a,by*p3u

+990ay2a,2by*p3u + 77aa,3a,by>p3u + 273a4a,a,%by > p3u
+ 3a,2a,%by p3u — 48aya,3by p3u + 24a,*bip3u
+ 696aya,2a,bp3u + 720ay%a,?b,p3u + 326a,3a,bybp3u
+ 1164aya,a,2bob,p3u + 186a,2a,%by*byp3u — 456aya,3by by p3u
—13a,a,3by> by p3u + 168a,2a,%b, *p3u — 168aya,3b, *p3u
4 56a,a,3bob, *p3u + 62a,%by* b, *p3u + 48a,*b, > p3u
+ 36aq%a.?p*u + 120ay3a,p*u + 48aya,3byp* 1
+ 504ay2a,a,bop*p + 7a,4by *ptu + 284aya,2a,by ptu
—190ay2a,2by*p*u + 19a,3a,b,> p*u — 47aya,a,2by> p* 1

- 4a12a22b04p4u + 16a0a23b04p4u +8a,*bp*u

+ 256aya,2a,bp*u — 80ay2a,?b,p*u + 92a,3a,bybip*u

+ 44aya;a,2bobp*u — 28a,2a,2by byp* i + 232a0a,3by by ptu
+ 7a,a,3bo>byptu — 4a,%a,2b, *p*u + 136aya,3b, *p*u

- 4a1a23b0b12p4u - 14a24b02b12p4,u - 16a24b13p4u
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e 7 4a,a,3p*w + 4a,a,3p W + 4a,a,°pra + 4a,a,3p5a + 10a,3a,*pp
+ 20aqa,a,3p*B — 6a,3a,p*wy — 16aya,a,%p*wy
— 26a,2a,2byp?*wy — 16a,a,3byp*wy — 12a,a,3by*p2wy
— 24a,a,3b;p*wy — 8a2*byb p*wy — 12a,3a,p3wy
— 42aya,a,°p3wy — 39a,%a,%byp3wy — 30aya,3byp3wy
— 13a,a,3by*p3wy — 26a,a,3b;p3wy — 6a,*bybyp3wy
— 6a,3a,p*wy — 26aya,a,’p*wy — 13a,2%a,2byp*wy
— 14a,a,°bop*wy — a1a23b02p4wy — 2a,a,°bp*wy
+ 2a,*bob;p*wy + 6a,3a,p?s + 16aya,a,%p%e + 26a,%a,%byp?e
+ 16aya,3bop?e + 12a,a,3by*p2e + 24a,a,3b,p?e + 8a,*byb,p2e
+ 12a,3a,p3e + 42apa,a,%p3s + 39a,%a,*bop3c + 30aga,3byp3e
+ 13a,a,3by°p3e + 26a,a,3byp3e + 6a,*bybyp3e + 6a,3a,p*e
+ 26a0a,a,%p*e + 13a,2a,2bop*e + 14a,a,3bop*e + a,a,3by’pte
+ 2a,a,3byp*e — 2a,%bob,p*e + 4a;*bowl + 48a,3a,by WA
+96a,2a,2by*wA + 32a,a,3by*wA + 32a,3a,b,wa
+ 288a,2a,2byb,wA + 384a,a,3by*b;wA + 64a,*by>b,wi
+192a,a,3b; *wA + 192a,*bob, *wA + 12aya,3pwa + 22a,*bypwA
+300aya;2a,bopwl + 210a,3a,by*pwa + 936aya,a,2b,*pwi
+300a,2a,%by> pwi
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+432a,a,3by> pwA + 56a,a,3b, pwl + 140a,3a,b,pwA + 624a,a,a,2b;pwl
+900a,%a,2byb,pwa + 1296aya,3byb,pwA + 672a,a,3by*b;pwl
+ 16a,*by>b,pwA + 336a,a,3b,*pwA + 48a,*byb, *pwA
+ 48aqa,3p*wi + 216ay%a a,p*wa + 44a,*byp*wi
+ 984aya,2a,byp*wA + 984ay2a,2byp*wA + 354a,3a, by p*wi
+ 2056aya;a,2by°p?wl + 338a,2a,2by > p2wl + 352a4a,3b, > p?wi
+ 16a,a,3bop*wA + 256a,3a,bp*wi + 1424aya,a,°bp*wi
+ 1144a,%a,%byb;p*wA + 1136aya,3byb;p*wi
+312a,a,3b* b p?wA — 32a,*by > by p?*wa + 216a,a,3b; *p*wl
— 56a,*byb, *p2wl + 60aya,3p3wl + 432ay2a,a,p3wA
+ 38a,*byp3wl + 1068aqa,%a,byp3wA + 1008a,%a,?byp3wi
+ 270a,3a,b,°p3wA + 1194a,a,a,%by*p3wA + 135a,2a,2b, p3wi
— 42aya,3by>p3wA — 7Taya,3 by p3wa + 220a,3a,b, p3wA
+ 936aya,a,2b;p3wa + 600a,2a,2byb;p3wl + 24a4a,3bybp3wi
+ 46a,a,3by>b;p>wA + 14a,*by> byp3wA + 88a,a,3b, *p3wi
+ 72a,*bobs *p3wl + 24a4a,3p*wl + 216ay2a,a,p*wA
+ 12a,*bop*wl + 384aya,2a,byp*wa + 24aya,2byp*wi
+ 78a,3a,by p*wA + T4aga,a,2by’p*wld + a,2a,2by> ptwl
+ 38aya,3by > p*wA + a,a,3by  p*w + 72a,3ayb, ptwil
+ 136aya,a,%2bp*wi + 68a,%a,2bybp*wi + 184aya,3bybp*wi
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+22a,a,3by* by p*wl — 2a,*by> byp*w + 16a,a,3b, *p*wl — 16a,*byb, *p*wi
+ 4a,*bop + 48a,3a,b’p + 96a,2a,2by> 1 + 32a,a,3by 1
+32a,3a,b,p + 288a,2a,2byb,pu + 384a,a,3by*byp + 64a,*by’ by
+192a,a,3b,*p + 192a,*bob, 1 + 12a0a,3pu + 22a,*bopu
+300a¢a,2a,bopu + 210a,3a,by*pu + 936a,a,a,2b,*pu
+300a,2a,2by> pu + 432a4a,3by>pu + 56a,a,3b,  pu
+ 140a,3a,b,pu + 624a,a,a,%b,pu + 900a,%a,2byb,pu
+1296aya,3bob,pp + 672a,a,3by*bypu + 16a,4by>bypu
+336a,a,3b, *pu + 48a,*bob,pp + 48a,a,3p?u + 216a,2a,a,p%u
+ 44a,*byp?u + 984aya,2a,byp?u + 984a,%a,*bop?u
+ 354a,3a,b,°p%u + 2056aya;a,2by p2u + 338a,2a,2by> pPu
+352a0a,3by > p2p + 16a,a,3by *p?u + 256a,3a,b,p?u
+ 1424aqa,a,%byp?u + 1144a,%a,%byb,p?u + 1136a4a,3byb, p?u
+312a,a,3b° b p2u — 32a,%by> by p?u + 216a,a,3b, *p2u
— 56a,*byb, *p2u + 60aya,3p3u + 432a,2a,a,p3u + 38a,*bop3u
+1068aya,2a,bop3u + 1008ay2a,2byp3u + 270a,3a,by*p3u
+ 1194aya,a,%by*p3u + 135a,2a,2by > p3u — 42a4a,3b, > p3u
— 7a,a,3by*p3u + 220a,3a,byp3pu + 936aya,a,2b, p3u
+ 600a,2a,2byb,p3u + 24a4a,3bobp3u + 46a,a,3by>byp3u
+ 14a,*by> by p3u + 88a,a,3b, *p3u + 72a,*bob, *p3u + 24a4a,3p*u
+ 216ay%a,a,p*u + 12a,*bop*u + 384aqa,2a,bop*u
+ 24a42a,%bop*u + 78a,3a,by*ptu + 74aga,a,%by ptu
+ a;%a,?bo p*u + 38aaz by ptu + a,a,3by ptu + 72a,3abyptp
+ 136aya,a,2bp*u + 68a,%2a,%bobp*u + 184aqa,3bybp*u
+22a,a,3b biptu — 2a,%b > byptu + 16a,a,3b, *p*u
- 16a24b0b12p4,u
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e 8¢ a,4p*w + a,*pw + ay*pta + aytpPa + 10a,%a,3p* B + Sagatptp
— 13a,2a,%p?*wy — 8aya,p?wy — 24a,a,3bop*wy — 4a,*hy*p?wy
— 8a,*b,p*wy — 24a,%a,*p3wy — 18aya,3p3wy — 33a,a,3byp3wy
— 4a,*by*p3wy — 8a,*b,p3wy — 11a,2a,2p*wy — 10aya,3p*wy
—9a,a,3byp*wy + 13a,2a,%p?e + 8aya,3p?s + 24a,a,3byp?s
+ 4a,*by*p2e + 8a,*byp%e + 24a,%a,2p3e + 18aya,3p3e
+ 33a,a,3bop3e + 4a,*by p3e + 8a,*byp3e + 11a,2a,2pe
+ 10aqa,3p*e + 9a,a,3bop*s + a,*wi + 32a,3a,bywi
+ 144a,%a,2by°wA + 128a,a,3b,°wl + 16a,*b,*wA
+96a,2a,2b,wA + 384a,a,3byb;wA + 192a,*by*b;wa
+96a,*b, *wA + 7a,*pwl + 84aya,2a,pwl + 182a,3a,bopwl
+ 696aya,a,2bopwA + 612a,2a,2by*pwl + 720a,a,3by*pwl
+ 344a,a,3b,>pw + 16a,*by*pwl + 408a,2a,2b,pwA
+ 480aya,3b,pwA + 1032a,a,3bob;pwA + 192a,*b,* b, pwl
+ 96a,*b, “pwl + 17a,*p?*wA + 336a,a,2a,p?wi
+ 300ay2a,%p?wa + 376a,3a,byp*wi + 1944aya,a,2byp*wl
4 919a,2a,2by°p*wa + 920aya,3by*p2wA + 268a,a,3b, > p?wA
+ 656a,%a,%b;p*wl + 640aya,3b;p*wi + 924a,a,3byb;p*wi
+ 40a,*by* b, p2wA + 40a,*b, *p*wa + 17a,*p3wA
+ 420aya,%2a,p3wl + 360ay2a,?p3wl + 334a,3a,byp3wi
+ 1500a4a,a,2byp3wA + 528a,2a,%b, p3wA
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4+270a0a,3by°p3wA + 61a,a,3by 3wl + 432a,2a,%b,p3wA + 240a,a,3b; p3wi
+ 348a,a,3byb, p3wA + 40a,*by*byp3wA + 40a,*b, *p3wi
+ 6a,*p*wld + 168aya,%a,p*wl + 60ay%a,*ptwi
+ 108a,3a,bop*w + 252a9a,a,2bop*wA + 77a,2a,2by*p*wi
+ 70a0a,3by°p*wA + 9a,a,3by> p*w + 88a,2a,2b, ptwi
+ 80aqa,3b;p*wl + 72a,a,3bobp*wa + a;*u + 32a,3a, by
+ 144a,2a,%by*u + 128a,a,3by> 1 + 16a,*by* 1 + 96a,2a,2b,
+384a,a,3bobypt + 192a,%bg*bypt + 96a,*b, *u + 7a,*pu
+ 84aqa,?a,pu + 182a,3a,bypu + 696aya,a,bypu
+ 612a,2a,%by*pu + 720aya,3by pu + 344a,a,3b, > pu
+ 16a,*by pu + 408a,2a,2b,pu + 480aya,3b,pu
4 1032a,a,3bob,pp + 192a,%by*bypu + 96a,*b, *pu + 17a,*p?u
+ 336aya,%2a,p?u + 300aya,’p?u + 376a,3a,byp*u
+ 1944aya,a,%bop?p + 919a,2a,2by*p?u + 920aya,3by*p2u
+ 268a,a,3by>p%p + 656a,2a,2b,;p?u + 640a,a,3b,p*u
+ 924a,a,3byb,p?u + 40a,*by by p%u + 40a,*b, *p?u + 17a,*p3u
+420a¢a,%a,p3u + 360ay2a,%p3u + 334a,3a,byp3u
+ 1500aya,a,2byp3p + 528a,2a,2by°p3u + 270aya,3by*p3 1
+ 61a,a,3by°p3u + 432a,2a,2b,p3u + 240a,a,3b,p3u
+ 348a,a,3byb,p3u + 40a,%by* b p3u + 40a,*b, *p3u + 6a,p*u
+ 168aya,2a,p*u + 60ay%a,?p*u + 108a,3a,bop*u
+ 252a¢a,a,bop*p + 77a,%a,2by*ptu + 70aya,3by ptu
+9a,a,3by > p*u + 88a,2a,2byp*u + 80aya,3b,ptu
+ 72a,a,3bob p*u
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e 2@ 5a,a,*p*B — 12a,a,3p*wy — 8a,*byp*wy — 20a,a,3p3wy
—10a,*byp3wy — 8a,a,3p*wy — 2a,*bop*wy + 12a,a,3p%c
+ 8ay*byp?e + 20a,a,3p3s + 10a,*byp3e + 8a,a,3p*e + 2a,*byp*e
+ 8a,3a,wA + 96a,2a,2bywA + 192a,a,3by*wA + 64a,*by>w
+ 128a,a,3b;wA + 192a,*byb,wA + 56a,3a,pwl
+ 192aya,a,%pwi + 516a,2a,2bypwa + 528aa,3bypwa
+ 696a,a,3by°pwA + 112a,*by>pwl + 464a,a,3b;pw
+ 336a,*byb,pw + 136a,3a,p?*wi + 648aqa,a,*p*wi
+ 948a,2a,2byp*wA + 912a,a,3byp?wl + 792a,a,3by *p2wi
+ 64a,*by > p?wl 4 568a,a,3b;p2wi

+232a,*byb;p*wa + 136a,3a,p3wa + 600aya,a,’p3wA + 672a,%a,%byp3wi
+ 480aya,3bop3wA + 344a,a,3by°p3wa + 18a,*by> p3wl
+ 296a,a,3b,p3wA + 104a,*bob p3wAa + 48a,3a,p*wAl
+ 144aya,a,p*wl + 144a,%a,%byp*wi + 96a,a,3byp*wi
+ 56a,a,3by p*wA + 2a,*by > p*wl + 64a,a,3b,ptwi
+ 16a,*byb,p*wa + 8a,3a,u + 96a,2a,2bop + 192a,a,3by 1
+ 64a,*by>u + 128a,a,3bypu + 192a,*bob, it + 56443 a,pu
+ 192aya,a,%pu + 516a,2a,2bypu + 528aya,3bypu
+696a,a,3by pu + 112a,*by> pu + 464a,a,3b,pp + 336a,*bybypu
+ 136a,3a,p?u + 648aga,a,?p?u + 948a,%a,%byp?u
+912aya,3bop?u + 792a,a,3by*p2u + 64a,*by> p2u
+ 568a,a,3b,p*u + 232a,*bob p*u + 136a,3a,p3u
+ 600aya,a,%p3u + 672a,%2a,%byp3pu + 480aya,3bop3u
+ 344a,a,3by*p3u + 18a,*by > p3u + 296a,a,3b,p3u
+ 104a,*bob,p3u + 48a,3a,p*u + 144a,a,a,%p*u
+ 144a,%a,2bop*u + 96aya,3bop*u + 56a,a,3by p*u + 2a,*by > p*u
+ 64a,a,3b;p*u + 16a,*byb p*
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e~10¢C): q,5p*B — 4ay p?wy — 6a, pPwy — 2a,*p*wy + 4a,*p?e + 6a,*pie
+ 2a,*p*e + 24a,2a,*°wA + 128a,a,3bywA + 96a,*by *wA
+ 64a,*b;wa + 156a,%a,*pwA + 144aqa,3pwl + 584a,a,3bypwl
+ 240a,*by*pwA + 160a,*b,pwl + 336a,2a,%p2wl
+ 312aya,3p?wA + 844a,a,3byp*wi + 220a,*by*p*wi
+ 160a,*bp*wi + 276a,%a,%p3wl + 216aya,3p3wi
+ 484a,a,3byp3wA + 90a,*by*p3wA + 80a,*h, p3wl
+ 72a,%a,%p*wl + 48aqa,3p*wl + 96a,a,3bypiwl
+ 14a,*by*p*wl + 16a,*b,p*wl + 24a,2a,%u + 128a,a,3bop
+96a,*by*u + 64a,*byu + 156a,2a,%pu + 144a,a,3pu
+ 584a,a,3bopu + 240a,*by*pu + 160a,*b,pu + 336a,2a,2p%u
+ 312a9a,3p2u + 844a,a,3bop?u + 220a,*by*p2u + 160a,*b,p?u
+ 276a,%a,2p3u + 216aya,3p3u + 484a,a,3bop3u + 90a,*by*p3u
+ 80a,*bp3u + 72a,%a,%p*u + 48aya,3p*u + 96a,a,3bop*u
+ 14a,*by°p*u + 16a,*b,p*u

e 119):32a,a,3wA + 64a,*bywl + 176a,a,3pwA + 208a,*bypwA
+ 304a,a,3p*wA + 248a,*byp*wl + 208a,a,3p3wAl
+ 128a,*byp3wA + 48a,a,3p*wAl
+24a,*byp*wld + 32a,a,3u + 64a,*bou + 176a,a,3pu + 208a,*bopu
+ 304a,a,3p?u + 248a,*byp?u + 208a,a,3p3u + 128a,*byp3u
+ 48a,a,3p*u + 24a,*byp*u
e~ 12¢(): 16a,*wa + 64a,*pwl + 92a,*p?wA + 56a,*p3wa + 12a,*p*wAl
+ 16a,*u + 64ay*pu + 92a2*p?u + 56a,*p3u + 12a,*p*u
olarak bulunur. Bu katsayilarin olusturdugu denklem sisteminin ¢dziimlenmesiyle;

¢ozlim kiimesinden elde edilen parametrelerin degerleri

a, by
ag = by

a
az b_o,

_ albozﬁ - 4’b0W - 6b0pW - Zb()pzW - 4a1blﬁ
*= 2by(p? +3p +2) '

u=-wi,
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_ a,p?p + 4bye + 6bype + 2byp?e
2bo(p? +3p + 2)w

seklinde elde edilir. Cozliim kiimesinden elde edilen parametrelerin degerlerinin, (3.5)-
(3.9) analitik ¢6ziimlerinin (4.21) ile verilen denklemde yerlerine yazilmasiyla, u(x,t)

analitik ¢oziimleri

’
a1b1 4a,b,* 2a,bq \
u (x,t) = - VA |
bo bo + VA tanh (‘/_3;)) bo +VAtanh (TSC) /
z
/a 1b1 4a,b,* 2a,b, \
uy(x, t) = - |
e e

B a, by a,by \P .
u3(x:t) - (—1+eb05)2+—1+eb05 YY1 — Y,

|

b b,3&2 by2¢ \P b2
u(x,t) = a10+ a1by”¢ _ a,by”¢ b=—0;

4 42 + byé)?  2(2+ byé) 4
olarak bulunur. Burada
A= b02 - 4‘b1
ve

tk

f =X+ W?
seklindedir.
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5. SONUC ve ONERILER

Bu tezde, zaman degiskenine gére conformable anlaminda kesirli mertebeden tiirev
igeren Boussinesq-Double Sinh-Gordon, yeni ikili Mkdv ve genellestirilmis Rosenau-
Kawahara-RLW denklemlerinin analitik ¢oziimleri e~?® yontemi ile elde edildi.

Tezde ele aliman zaman degiskenine gore conformable anlaminda kesirli
mertebeden tiirev igeren kismi tirevli denklemlerin e~®® yontemi ile analitik
coziimlerini elde etmek icin Oncelikle denklemlere dalga doniisiimii uygulanarak
denklemler adi tiirevli denklemlere donistirildii. Daha sonra elde edilen her bir adi
tirevli diferansiyel denklem icin n tamsayisinin belirlenmesiyle olusacak olan (3.3)
analitik ¢oziimiiniin ve gerekli tiirevlerinin her bir denklemde yerlerine yazilmasiyla
e~?®) ifadesinin kuvvetlerini iceren cebirsel denklem elde edildi. Bulunan bu cebirsel
denklemdeki e~?® ifadesinin kuvvetlerinin katsayilarimin sifira esitlenmesiyle bazi
parametrelerin degerleri Mathematica programi yardimiyla hesaplandi. Boylece
hesaplanan parametre degerlerinin ve (3.5)-(3.9) ¢oziimlerinin (3.3) analitik ¢6ziimiinde
kullanilmastyla her bir denklemin analitik ¢6ztimleri elde edildi.

Sonug olarak, e~?®) yontemi uygulamali matematikte sikca kullanilan zaman
degiskenine gore conformable anlaminda kesirli mertebeden tiirev iceren kismi tiirevli

diferansiyel denklemlerin analitik ¢6ziimlerinin bulunmasinda etkili bir yontemdir.
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