2.3%8. Uv. 48(4) 450-460 (2563) KKU Sci. J. 48(4) 450-460 (2020)

n15143aN 5B UANUsEENSINEINALANLANIZYRIaUN TN YW US ALY
AfiduuszAnsduduusuneguuuy
Using Undetermined Coefficients to Solve Some Classes of Ordinary

Differential Equations with Variable Coefficients

nu dsuiglan’ way Mdel uuawal
L inadadans AusIMenAEns U inendeveunny 8.des 2. uauLAY 40002
Kridsada siripensopa’ and Kamsing Nonlaopon'’
1Department of Mathematics, Faculty of Science, Khon Kaen University, Muang, Khon Kaen 40002, Thailand

*Corresponding Author, E-mail: nkamsi@kku.ac.th

Received: 1 July 2020 | Revised: 24 August 2020 | Accepted: 14 September 2020

UNANED

Tnemluismamnanasenizvasaunsleyiusady ieniugsudugenlainauslunisdoaunisdaeyius

q U

ad v o < =

dwsulnAnwseaudSayaes dusnnied 2 TBmeiu FBusnAeiBnisiieududseans Feaslddmivaunmildulseans

Doy

[

Jueaeia widsildlanuunsguuuuvesilaidusnuuinievesauniswitiu 3Baesfodsnisuusiuduys dmsuisildla
Liddnsunuuvesileiduinurniiovesaunts wazaunsalivinawasanizdmivaunisnidudssansiduduyslace
Fane N sildnulsvainateninisusn windedldaiwaznsruiunsiunsmraasiuinni luunanudaziausnis

oo a £a o vaa ~ 9 a £
MNALRRYRNEVDIAUNTNNFNUTEANTIWURLUS IG]UFLGUQﬁﬂquV]EJ‘UﬁlIUigaV]ﬁ

ABSTRACT

In most undergraduate differential equations textbooks, there are two methods of finding a particular
solution for higher-order nonhomogeneous ordinary differential equations that be introduced. The first one is the
method of undetermined coefficients. This method can be used to solving differential equations with constant
coefficients but it is limited to cases of a right-hand side function. The second one is the method of variation of
parameters, which is not limited to cases of a right-hand side function, nor is it limited to differential equations
with constant coefficients but it takes longer time and has more processes than the first one. In this paper, we
introduce the method of undetermined coefficients to solve some classes of ordinary differential equations with

variable coefficients.
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Tnedi A, 4,,B,,B,,C,,Cy,acll win t'e” @mdu i=0,L,...,m) Wawsemlinnuaasiiufuvesaunis (31)
wnazinamagianzeglugy
— m at
v, (®) —(CO +et+-tc,t )e

Tnedideuledn

1) a’4+aB+C =0

2) j(2a4,+B)+a’4,+aB,+C, #0

dmiv j=0,1,...,m

wazduUszdns ¢; dwmiu j=0,1,...,m mlaan
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4
mzm(ZaA1+Bl)+a2A0+aBo+Co
b) ¢ ,=— m((m_l)A1+2aAo+Bo)cm
o (m—-1)(2a4, + B)+a’4, +aB, +C,
C) C. = —(]+1)(]A1 +2aA0 +BO)C.i+l +(j+2)(j+1)AOC./'+2
' j(2a4,+B,)+a’ 4, +aB, +C,

dwsu j=m-2,m-3,...,0

a) ¢

dwsungquiun 17 dnsiigauiindreadsiunsiigaivguiun 13 waznannisvivdoudmiuaunisliieniudi

3

ansaldlalunsmwaeasianizvesaunisiugy
(At +4)y" O+ (Bt +B)y'(t)+(Ct + C)y(t) = p,, (t)e" (32)

edt p,(O)=ay+at+--+a,t" Juilidunun Jsauns (32) ssiinawasanizeglugy
y,(t)= (co +ot +-~+cmt"’)e‘”
wazduUszans ¢; dwmiu j=0,1,...,m mldan

1y cm = amZ
m(2aA1 +BI)+a A, +aB, +C,

_ _m((m_l)Al +2a4, +BO)Cm
"1 (m-1)(2a4, + B,)+a*4, +aB, + C,
g o 2= UFDUA 24 4B ~(7+2)(+1) A
g Jj(2a4, +B)+a’4,+aB, +C,

dwmiv j=m-2,m-3,...,0

2) c

3

wudeaiungufiun 11 nguijun 17 Adlenanasiamanisalfid 0 <r <m laefi 7 Judwaudufivindian

r _at

g9 t"e” arunsamleannnaeasiuiu

nuijun 18. dmsuaunis 31) &1 0 <r <m loefl r Wudwuduiuiniigads ¢ e” awnsamlianuaeasfiniy

Y94AUN1T (31) WKARALIANIZYRIENNTT (31) avaglugy

r+l _at

y,(®) :(co +clt+-~-+cmt’")t e
Taofiteulyi
1) 4,=0
2) (r+m+1)(2a4,+B)+a’4,+aB,+C,=0
3) (r+i)4,+B,#0
dwmsu i=0,1,...,m
dwdunguefiun 18 Insiigauadeedsiunguiiun 13 wasndnnisvivdeudmsvaunslieniusgiannsaldlalunis

q

AGILEHLN R LA EHRREETAT

(At+A4)y" @)+ (Bt+B,)y'()+(Ct+C,)y() = (amt'" +a "4 a,t” )e‘” (33)

m+1
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f79819 19. WMHARAYLRNILVDIFNNNT
28" (t)+(2—41)y' () + (2t =2) y(¢) = 3¢’ (34)
33911 911N159 5@ UNIATY € waz fe' WU € aursamlaannalRasANfNYeIaunIs (34) LazkiodInaunis

(34) aonndosriuoulyveannufiun 18 aldirauns (34) asiinaaianizeglugy v, (1) = (¢, + ¢t )te’ uaziilounu

Yo 3 [ 5 3 [
¥y, (@) asluaunis (34) agldi1 ¢, =0 wae ¢, =9 Ay y (1) =gt2e’ Wunaleasnnizveaunis (34) [l

unasy

Tuunanudl hhaueaunisessiaes-ladlieniugduduans aunisessiaes-ladliioniugdudu n wavaunis

v o Ao

Weeyiusandeyldieniugduduassfiduyseanaduduwdsivenmioluainaunisessiasslad lnevisauguuuull

aunsalisnssududssansiunisunamasanigls Fedeoldinnnsasiinssuisitesnindsnisulsiusnls
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