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;<A;q<G?[f̀DNJgRWcNq<fR±fLMWbM>JEfZ<JAib_@ABNg;<ADT_
WA>ZRWj̀@ABN>fTVM>;<A:P;S<W<J;AMgI?ZfZ<Jfc[9́SµE_
_ �̂_;<AZc8fA<BGTVbMJi=

มห
าว

ิทย
าล

ัยร
าช

ภัฏ
บุร

ีรัม
ย์

Bu
rir

am
 Ra

jab
ha

t U
niv

ers
ity



������������	
��
����
������������������������� 

!"#$%&''&()*)#$%&+&,-,./0123*45/01&+667

8 9:;<=>?;:@ABC;DEFG<H<=IJ9:;KLF9MDNOP8AO<FAOQNRMG<ST:
>CSUVSML9WX@YUZ9:;[;;H:H>\=Z];;XS:8̂FHV\GRS<?=F
>9J_H<9L[9:;]L̀S:;QER[[9:;[;=A:;KLF9:;9:;aNUZ>aJ_H<YUZ
S?;\LH[D;=Sa;B8O:>EbS9;U[VS9:;<=>?;:@AB>]c_UVAGdFG?T:eU[
e:O<LefDE;@CZ?BYUZ9:;gh9W:̂FH9:;<=>?;:@ABYGUOQM>]c_UC;G:Z
YGUC;DE8>Oc_UdFGSGT:ASL9YUZeL<RE;eN:ZiaLjZAOFRMG<8ST:eL<RE;
aJ_dFGO:>;JHZ>]c_U]=K:;X:<N:8eL<RE;aJ_dFG9L[eL<RE;aJ_eLjZd<G>F=O
<N:eL<RE;aJ_eLjZd<GfQ9eGUZ8C:O:;fST:O:UI=[:HdFG8RM@eL<RE;aJ_
>]=_OO:VAON9k>EbSC=_ZaJ_?GS][VAON8ST:O:>;JHZRM@VCNSTj:ASL9?<:O
CT:?Ll8];GUOaLjZ]=K:;X:<N:fG:eL<RE;VFOJSTj:ASL9?<:OCT:?Ll
SGUH9k?<;eLFUU9dE8>]c_UVAGZN:HeNU9:;FT:>S=S9:;UHN:Z>EbS
;QEI;;O8VS9:;]L̀S:;QER[[9:;[;=A:;KLF9:;9:;aNUZ>aJ_H<
YUZS?;\LH[D;=Sa;B8eNUdE
8 mnopqrstuvrqwxyz{|}~���wpqr�����
8 9:;<=>?;:@ABYGUOQMML9WX@CN<S[D??M8RM@>E;JH[>aJH[
?<:ORe9eN:ZYUZE�KKLHeN:Zi8YUZ?N:>�MJ_H;@A<N:Z9MDNO8aJ_CNZ�MeNU
9:;[;=A:;KLF9:;9:;aNUZ>aJ_H<>\=Z<L̀SI;;OYUZS?;\LH[D;=Sa;B
F̂HV\GCf=e=9:;<=>?;:@ABR[[8������8RM@9:;<=>?;:@AB?<:ORe9
eN:ZaJ_O:99<N:8�89MDNO8̂FHV\GCf=e=<=>?;:@ABR[[8������8A;cU8
�����8>]c_UeU[<LefDE;@CZ?BYUZ9:;<=KLHK:9R[[CU[f:O8
���������������8aJ_dFGK:99:;<=KLH>\=ZCT:;<K8�������8���������8
K:99MDNOeL<UHN:Z8KT:S<S8�  8?S8CT:A;L[9:;CDNOeL<UHN:Z>]c_UVAG
dFGYGUOQMaJ_>AO:@COO:aT:9:;E;@O<M�M8�QG<=KLHV\G9:;V\G>a?S=?
9:;CDNOe:OC@F<98�¡���������8��¢£¤��¥�
8 K:9e:;:Z8¦8][<N:8?N:;GUHM@8?N:>�MJ_H?<:O?=F>AkS>9J_H<

§qrq̈©ª«o¬o;GUHM@8?N:>�MJ_H8CN<S>[J_HZ>[SO:e;­:SRM@;@FL[YUZ?<:O?=F>AkSYUZeL<RE;eN:Z8i

YUZeL<RE;eN:Z8i8̂FH>;JHZe:OMT:FL[K:9O:9dEA:SGUHeLZeNUdE
SJj8
8 �¦�8FG:S9:;>YG:fhZRAMNZaNUZ>aJ_H<8?N:>�MJ_H>aN:9L[8®̄°±8
UHQNVS;@FL[O:98
8 ���8FG:S?DX?N:YUZ9:;>EbSRAMNZaNUZ>aJ_H<8OJ?N:>�MJ_H
>aN:9L[8®̄°�8UHQNVS;@FL[O:98
8 �®�8FG:S9:;E;@\:CLO]LSIBVS9:;>EbSRAMNZaNUZ>aJ_H<8
OJ?N:>�MJ_H>aN:9L[8®̄°¦8UHQNVS;@FL[O:98
8 ���8FG:SYJFC:O:;fVS9:;;UZ;L[YUZ]cjSaJ_8OJ?N:>�MJ_H
>aN:9L[8®̄²²8UHQNVS;@FL[O:98
8 �±�8FG:S?<:OEMUF³LH8OJ?N:>�MJ_H>aN:9L[8®̄²́8UHQNVS
;@FL[O:98
8 �µ�8FG:SC=_ZUT:S<H?<:OC@F<98OJ?N:>�MJ_H>aN:9L[8®̄²±8
UHQNVS;@FL[O:9
8 �́�8FG:S?<:O];GUOYUZ?SVS\DO\SaJ_OJeNU9:;aNUZ>aJ_H<8
OJ?N:>�MJ_H>aN:9L[8®̄́µ8UHQNVS;@FL[O:9

��pqrst¶·̧

�¹qº·» §·s��r ¼½ ¾¿ rwº·» |·Àº·»

¦ FG:S?<:OEMUF³LH ®̄²́  ̄́® O:9 ±
� FG:SC=_ZUT:S<H?<:OC@F<9 ®̄²±  ̄µ� O:9 µ
Á FG:S9:;>YG:fhZRAMNZaNUZ>aJ_H< ®̄°±  ̄µ² O:9 ¦
Â FG:SYJFC:O:;fVS9:;;UZ;L[YUZ]cjSaJ_ ®̄²²  ̄́� O:9 Â
± FG:S?<:O];GUOYUZ?SVS\DO\SaJ_OJeNU9:;aNUZ>aJ_H< ®̄²¦  ̄́® O:9 Ã
µ FG:S9:;E;@\:CLO]LSIBVS9:;>EbSRAMNZaNUZ>aJ_H< ®̄°¦  ̄́¦ O:9 Á
Ã FG:S?DX?N:YUZ9:;>EbSRAMNZaNUZ>aJ_H< ®̄°�  ̄µ  O:9 �

มห
าว

ิทย
าล

ัยร
าช

ภัฏ
บุร

ีรัม
ย์

Bu
rir

am
 Ra

jab
ha

t U
niv

ers
ity



มห
าว

ิทย
าล

ัยร
าช

ภัฏ
บุร

ีรัม
ย์

Bu
rir

am
 Ra

jab
ha

t U
niv

ers
ity



������������	
��
����
������������������������� 

!"#$%&''&()*)#$%&+&,-,./0123*45/01&+667

89:;<=;><?=@ABC=@ADEFGHI
J KLJMFNOHPQFMFNDRA>DFNMFNS:FT8UUUVNWFMFN?ORA>
DNXF<GCFYZN[=HU\]J\Q?NRA><D̂A<>EFQCBGCFYD[TCMNXFQ]EF9Q;FB
>F9FN?GNRA><TRAY8:[_><=@AN[:̀MUN̂?CWaTBN>UQGNbHBUcN̂Q=NdJ
8M;QHM=;><?=@ABC=@AY@>B;F<?O@B<O>NCY=He<Y@N[UU]NF]N=@A?>Re>
>EFQCB8M;QHM=;><?=@ABC8:[Y@MFN]HT9X><Dc_F=@ATV8:GCFYD[>FT
ZNFf]FMM:̂AQ?9YgQ
J hijklmnompqprsmtuvwunxyznomp{q|n}~�������{�����
J TXFQMFNZN[bFDHYOHQ�d\QMFN?Z�Q89:;<=;><?=@ABC�̀A<Z�]]HB
\Q=cMTXFQJ>BV;\QN[THUYFMJTXCBG;F?�:@ABJ�L��JaTBTXFQ=@AYFM
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MŜMF\QMFN]HTMFN8:[MFNZN[DFQ<FQMHU9Q;CB<FQ=@A?M@ABC_X><
\QMFNTEF?Q̂QMFN\QMFNUN̂9FN]HTMFN=;><?=@ABCUN̂?CWQGNbHB
UcN̂Q=Nd=@A?M̂T]FMMFNY@D;CQN;CY_><=cM�¡FBJTXCBG;F?�:@ABJ�L��J
8:[8:[QX>B=@ADcTJGR>JMFNOHPQF?ORA>\9X?M̂TMFNOHPQF�VŶ=HfQd
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9TK:_À;KV9MKhEAGCBA_OBAi9PKDLÈF>@A
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LMBC?LNAOPBJR?ÊRE_88JOLNA8XL̀9[IaFIbMCLMBC?LNAOPWNZNZJRFbXWN
<J:Oc9\K=CKDKRJ:LMBC?LNAOPKaPO7?TMR7ZHAC:MBZ;a9CdG;9eZf9R7
E;X?\eNPJ]Rg;;WLNA?:NAOPQaBC:JG\;X\ULg<9ZR9LNAWN:9;EhHGJiH
LNAZ@GiMBW9O9PR9R7LNAWNbJ:>eXdS;CZ;a9CiM9C7j7ZXLaBRf=CBKNi7
?TMR7C9RL9CZf9E_iO:;;WkbC9RLNA?ÊRBRUZ;eV[R?THC8Hi;:;;W7
I;@BE;XiHW9:;;W?ÊRIbJ:l9RL9CdG;9eSKN7LNAWNSUeSM97FbX
SP9WZ̀9SJm[R;XKJGZ9:b[RL9CE;XPJiH<9Zi;V<HbEX7I;@B
PHLO9<9Zi;V7B98?ÊR:bUMWB9S9;LNAWNSP9W:bW:b@R?ÊRBJRIR=AC
BJR?KNOP:JR7I;@BbJ:>eXL9CcDWHZf9E_iO:;;WLNAWNSUeSM9I;@B
SP9WZ̀9SJm[R;XKJGZ9:bL9CE;XPJiH<9Zi;V7?ÊRZURL;NO<9Zi;V
T9iH\JRgUVPHLO97I;@BW9RU>OPHLO9
7 KJCRJnR7:H8:;;WZMC?Z;HW:9;LMBC?LNAOP78=CSP;\J]R9
E;X?\eNLNA?:NAOPQaBC:JG<9ZR9?ÊRIbJ:7LNA8X;PWE;X?\eNLaBCfHAR
FbXWN:9;Z;a9C:H8:;;WL9C:9;LMBC?LNAOPLNAFZKCf=C?B:bJ:>eV?\@AB
[Ia?:HKBJibJ:>eV[RFIbMCLMBC?LNAOPZBKSbaBC:JG7opqrs7tuvqwxuw7
y7z{|q}7~q�{�}�7�����7LNA?ZRBPM9:H8:;;WLNA?:NAOPQaBC:JG:9;
8JKG;H:9;FbX:9;B̀9RPOSP9WZXKP:7?\@AB[Ia?:HKSP9WZUQZG9O
[R:9;?KHRL9C7FbXZ;a9CSP9WE;XLJG[8:9;G;H:9;7FbX:9;
Z;a9CSP9W\=C\B[8[Ia:JGRJ:LMBC?LNAOPdKO8XWNkbiMB:9;K=CKDK
RJ:LMBC?LNAOPiMB�EKaPO:9;GD;e9:9;?\@ABZMC?Z;HW:9;LMBC?LNAOP
BOM9COJACO@RKaPO:9;[Iac9S?B:TRLNA?Qa9W9;BC;JGWNE;HW9eW9:
\B7ZBKSbaBC:JG7p��w�ux�7y7�us�}ws��7�����7?ZRBPM9:9;
LMBC?LNAOPgU;:H8G;H:9;�=ACL̀9IRa9LNA8JKI9ZHRSa9FbXG;H:9;iM9Cj7
;PWf=CZHACB̀9RPOSP9WZXKP:F:MRJ:LMBC?LNAOP7�KaF:M7:9;SWR9SW
QRZMC7LNA\J:F;W7;a9RB9I9;FbXcJii9S9;7G;H:9;R̀9?LNAOPFbX
WJSSU?L<:V7;a9RQ9OQBCLNA;Xb=:FbXQ9OZHRSa9\@nR?W@BC7[IaF:MRJ:
LMBC?LNAOP�=ACkbE;XdOTRVLNA�Ka;JG89:9;[IaG;H:9;S@B7�SM9G;H:9;�7
LNARJ:LMBC?LNAOP8M9O[IaF:MkDaE;X:BGgU;:H8FbXdRaWRa9P[8[IaSbaBO
i9W7BJR8XR̀9�EZDM:9;;XKW[Ia?Qa9W9WNZMPR;MPW[R:H8:;;W7
8R[RLNAZUK:Y8X?:HK:9;?EbNAORFEbC:9;:;XL̀97FbXZ9W9;fK̀9;C
�Pa�=AC\�iH:;;WLNAiaBC:9;RJnR7j7BN:KaPO7;PWLJnC:9;[IaG;H:9;LNAWN
SP9WZBKSbaBC:JG:bUMWbD:Sa9?E�9IW9O7WNE;XZHLgHc9\:JGSP9W
iaBC:9;QBC:bUMWkDa[TaG;H:9;7?TMR7Z;a9CSP9W\;aBWKa9RdS;CZ;a9C
\@nRl9R7FbXZHACB̀9RPOSP9WZXKP:7Ka9R:9;LMBC?LNAOP7LNA\J:F;W7
cJii9S9;7;a9RB9I9;7;a9R8̀9IRM9OQBCLNA;Xb=:7G;H>JLR̀9?LNAOP
LaBCfHAR7FbXZ;a9CdB:9Z[R:9;iHKiMBZ@ABZ9;?T@ABWdOC:JGE;X?L<

iM9C7j7?\@AB:9;Z;a9C?ZaRL9C:9;LMBC?LNAOP[IWM7j7�=ACWNSP9W�Ka
?E;NOG7?TMRWNSP9W\;aBWL9CKa9RLM9B9:9<O9RR9R9T9iH7WN
fRR7L̀9[IaWNdB:9Z[R:9;iHKiMBFbXQO9OiJPL9C:9;LMBC?LNAOP7
FRPdRaW:9;?KHRL9CQBCRJ:LMBC?LNAOPLNA?RaR[R?;@ABC:9;LMBC?LNAOP
L9CE;XPJiH<9Zi;V7FbXSP9WEbBKcJOL9C;M9C:9O7FbXL;J\OVZHR7
FbXSP9W\=C\B[889::9;[TaG;H:9;LNAWNBCSVE;X:BG7KJCiMB�ERNn
7 Ka9R:9;?Qa9f=CFIbMCLMBC?LNAOP�=AC89::9;LNABUiZ9I:;;W
:9;LMBC?LNAOP�KaZ;a9C;9O�KaBOM9CWI9<9b[Ia:JGE;X?L<�LO78=C
L̀9[Ia;JlG9b�Ka[IaSP9WZR[8FbX[IaSP9WZ̀9SJm:JG:9;\J]R9:9;
LMBC?LNAOP�LO[RLU:7j7Ka9R7BN:LJnCOJCWNFRPdRaW:9;QO9OiJPQBC
gU;:H8?\HAWQ=nRdKOibBK7L̀9[IaWN:9;FQMCQJR:JRZDC7[R:9;\J]R9
BUiZ9I:;;W:9;LMBC?LNAOPLJnC78XiaBC\H89;e9f=CKa9RSP9W
;MPWW@B89:BCSV:9;LJnCc9S;Jl7FbX?B:TRI;@BBCSV:9;BHZ;XLNA
�WMIPJCkbE;XdOTRV?THC?<;>l:H87FbX:9;\J]R9iaBC?ÊR?;@ABC
QBC:9;kZWkZ9RZHRSa97FbXG;H:9;iM9CTRHK:JR7ZBKSbaBC:JG7
�s{|s�7o�����?ZRBPM9:9;LMBC?LNAOP8XG;;bUPJifUE;XZCSV�Ka
RJnRLNAZ̀9SJm�KaF:MZHACK=CKDK[8789:Zf9RLNA7o�q�sx�7LNAB98?:HK89:
g;;WT9iHZ;a9CI;@BWRU>OVZ;a9CQ=nR7ZHACB̀9RPOSP9WZXKP:LNAL̀9[Ia
RJ:LMBC?LNAOP?KHRL9C?Qa9W9f=CZf9RLNA�Ka;PK?;YP7EbBKcJO7FbX
ZXKP:ZG9OW9:OHACQ=nRFbX:9;?Qa9f=CFIbMCLMBC?LNAOPLNAiaBCWN
;XGGQRZMC?ZaRL9C7\9IRX7Zf9RN7FbXkDaE;X:BG:9;QRZMC
LNAWNPJifUE;XZCSV[R:9;b̀9?bNOCSRI;@BCZHACQBC�EOJC8UKIW9O
Eb9OL9C7;PWLJnC:9;[TaZ@AB[R:9;?kOF\;M7FbX[IaQaBWDbQM9PZ9;
LNAZ̀9SJm�EOJC:bUMWRJ:LMBC?LNAOP8=CWNSP9W8̀9?ÊR?ÊRBOM9CW9:LNA
ZMCkbiMBLJ<RSiH7?\@AB[Ta[R:9;iJKZHR[8?b@B:i9WSP9WiaBC:9;
QBCiR7:9;?b@B:[TaZ@AB[R:9;?E�K;JGQaBWDbQM9PZ9;QBCRJ:LMBC
?LNAOP?TMR7Z@AB89:BHR?LB;V?RYi7FbXZ@AB89:RHiOZ9;�P9;Z9;LMBC
?LNAOP8X�Ka;JGSP9WRHOWZDCZUKi9Wb̀9KJG7BN:LJnC:9;\DKSUO7[R7Z@AB
ZJCSWBBR�bRV78X?ÊR:9;Fb:QaBWDbQM9PZ9;:JR[R;XIPM9C:bUMW
?\@ABRW9:LNAZUK7�=ACL̀9[IaL;9GPM97RJ:LMBC?LNAOPRJnR8XWN\�iH:;;W
[R:9;?b@B:G;HdcSZ@ABBHR?iB;V?RYi7FbXRHiOZ9;�P9;Z9;LMBC
?LNAOPW9::PM9Z@ABE;X?cLB@ARj7FbX:9;;JGQaBWDbQM9PZ9;RJnR7ZMPR
[ImM8X�Ka;JGQaBWDbiM9C7j7kM9R?\@ABRW9::PM9GUSSbB@AR7j7I9:
iaBC:9;?b@B:Z@ABLNA[Ta[R:9;E;XT9ZJW\JRgVI;@BiaBC:9;:;X89O
QaBWDb�KaBOM9CWNE;XZHLgHc9\FbX;PK?;YPLNAZUK:YSP;LNA8X?b@B:[Ta
Z@ABkM9RBHR?LB;V?RYi7FbXRHiOZ9;�P9;Z9;7
7 ?LSdRdbON89:dL;<J\LVW@Bf@B�=ACWNdE;F:;W7�~�7
LNAZ9W9;fGB:;XOXL9C7FbX;XOX?Pb9[R:9;?KHRL9C�Ka
dKObX?BNOK7?\NOCFSMSaRI9QaBWDb89::9;[TaG;H:9;?T@ABWiMB
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89:;<8=>;:?<@ABCDEFGHIJKLMC;NOP8;Q?RST8UVA;=OP8WXY=;Z9:
[YWXY=\QT]=9XY=RT:̂YC@AB]8X<_Y@̂:̀WS8WabY:[cPdAYe
[YWC=fUbgW\QT:_Y[YW;NOP8hdeiWabY:[cP:ij:CkC<9Z<YUC@AB
RT:̂YN9XiZ;NOP8̂YST8UVA;XcPefXi]@̂ÀW[̀8W;[cPefCa8ZRAT8WXi]C
lmnCoJFLpqCrmLsnCoJFLpCFLtCuFvFvJnCwmxFLKCyz{{|}C
;a:8f̀YXY=RU:YRUS:àW[cPUcRfYUaBZfXa]Ye~B[_Y\̂TUc
:iX[̀8W;[cPefQYf\̂TRfYU:9eU[cP~B;Z9:[YW[̀8W;[cPefUYXSgj:C@AB
~BaYUY=b\̂T]=9XY=[cPa=TYWRfYUd=B[i]\~C\̂T;X9ZSgj:\:@̂ÀW
[̀8W;[cPef:ij:CZiW:ij:CXY=[cP8�<aŶX==UXY=[̀8W;[cPef~B;~=9�
;<9]�<hZT:ij:Ĉ:̀feWY:<T8WUcRfYUaYUY=b\:XY=d=Be�X<>;8Y
;[R�:�AecaY=a:;[�CUY\QT\:XY=<9Z<̀8aOP8aY=[cP[_Y\̂TXY=Z_Y;:9:
X9~X==U\:̂:̀feWY:Z_Y;:9:hd8èYWUcd=Ba9[�9�YNC[cPeiW~B<T8WUc
XY=Ni�:YC@AB\QTW]d=BUY�aVWUYX\:àf:S8W8�dX=�>[YW89;A?R
[=8:9Ra>C@<̀a9PW;̂ÀY:cj~B;X9ZSgj:hZT\:8:YR<8i:\XAT:cjXY=d=Be�X<>
\QT]:;R=O8S̀Ye89:;[8=>;:?<Xi]=B]]NY�9Qe>89;A?X[=8:9Xa>Ĉ=O8
8cR8U;U9=>�CS8W�VTd=BX8]XY=;8XQ:[cPUc=B]]XY=Q_Y=B;W9:\:
=B]]XY=Q_Y=B;W9:�̀Y:]i<=;R=Z9<̂=O8XY=�8:;W9:�̀Y:�:YRY=C
[cPUcUYXSgj:C[_Y\̂T:iX[̀8W;[cPefaBZfXa]YeSgj:C;Q̀:CXY=~8W;STY
NiX�=W@=UĈ=O8XY=�Oj8<i�f;R=OP8W]9:�̀Y:[YW89:;<8=>;:?<C[_Y\̂T
AZd��̂Y;=OP8WXY=;Z9:[YWC@ABXY=~=Y~=hZTUYX
C ZTY:RfYUN=T8US8WR:\:Q�UQ:[cPUc<̀8XY=[̀8W;[cPef
;NOP8\̂T;X9ZRfYUeiPWeO:~YXXY=Ni�:YXY=]=9̂Y=~iZXY=XY=
[̀8W;[cPef@]]]V=�YXY=;NOP8àW;a=9UXY=[̀8W;[cPef8èYWeiPWeO:
S8W:R=Qie]�=9:[=>C;NOP8;d�:[cPZgWZVZ\~;STYbgW@̂ÀWC@AB8_Y:fe
RfYUaBZfXXi]:iX[̀8W;[cPef\:XY=;STYUY;[cPef@ATfa8ZRAT8W
Xi]C�FH�K�FCz{{|}C;a:8f̀Ya9PWZgWZVZ\~S8WXY=[̀8W;[cPef
[YWfi�:�==UChZT@X̀C�]=Y�RZc@ABN9N9��i��>abY:<̀YWkC
abYd�<eX==UCa9PWdAVXa=TYWC�iW;UO8W=fUbgW�YXd=iX̂iXNiWS8W
a9PWdAVXa=TYW\:8Zc<C�9Ad̂i<bX==UCd=B<9UYX==UCd=B;N�cC
@AB;[�XYA<̀YWkCXY=@aZWCABR=C�YNe:<=>CÛ=aN<̀YWkC
�Y�Y@ABf==�X==UCd=B;N�c@ABRfYU;QOP8[cP;XcPefST8WXi]
�Ya:YC@ABCfi�:�==U;X̀Y@X̀�]=Y�Cfi�:�==UNOj:]TY:
=̂O8fi�:�==Uè8e;N=YB��=X9~8�<aŶX==UXY=[̀8W;[cPef[cP~B
<8]a:8WRfYU<T8WXY=@ABa=TYWRfYUd=B[i]\~
C XY=]=9̂Y=~iZXY=XY=[̀8W;[cPef@]]]V=�YXY=;NOP8
àW;a=9U@:f[YWXY=Z_Y;:9:WY:Ni�:YXY=[̀8W;[cPefS8W:R=Qie
]�=9:[=>C�ZeXY=d=i]d=�WaY�Y=�Vd��R@ABaY�Y=�VdXY=̂AiXC
a�YN@fZAT8U@AB�VU9[i�:>Cd=i]d=�WQ�UQ:C=Oj8eTYeC@ABd=i]d=�W
XY=\QTd=B�eQ:>[cPZ9:@ABZ_Y=WR��R̀YC@AB;8XAiX��>8i:�ZZ;Z̀:C

;NOP8\̂T]=9XY=[YWXY=[̀8W;[cPef8èYWeiPWeO:C�gPW<T8W\QTXY=d=BaY:
WY:[cPZcC~YX̂:̀feWY:�YR=i�Ĉ:̀feWY:�YR;8XQ:C@ABQ�UQ:C
[_Y\̂T;X9ZXY=d=BaY:WY:CXY=;STY\~\:=B]]WY:C@ABRfYU
a_YRi�S8WXY=;d�:@̂ÀW[̀8W;[cPefa_YRi�~gW[_Y\̂T;X9Z;8X�YN\:
XY=]=9̂Y=[cPUcRfYUQiZ;~:[ijWC][]Y[CX_YAiWR:@ABW]d=BUY�
[cPUcXY=~iZ[_Y@�:@Ù][=̀fUXi:C[cP�̀Y:UŶ:̀feWY:�YR=i�~B;d�:
��YeZ_Y;:9:WY:C~iZ[_Y@�:@Ù][~YX�YR;8XQ:̂=O8d=BQYRUC
R:\:Q�UQ:C[_Y\̂T;X9ZRfYU=VTagX=̀fÛ=O8RfYU;STY\~Xi]QYf]TY:C
aiWRUCQ�UQ:Ĉ:̀feWY:[cP;XcPefST8W<̀YWCkCUY=BZUaU8W\:XY=~iZ
[_Y=̀fUXi:ZiW:ij:XY=]=9̂Y=~iZXY=XY=[̀8W;[cPef~BQ̀feàW;a=9U
�iXe�YN8èYW@[T~=9WC\̂TXi]�VT[cP;XcPefST8WC�gPW~B<T8ŴY@:f[YW
\:XY=Z_Y;:9:XY=@XThS;NOP8\̂T;X9ZRfYUeiPWeO:
C \:XY=]=9̂Y=~iZXY=@̂ÀW[̀8W;[cPefS8W:R=Qie]�=9:[=>C
;NOP8Ni�:YXY=[̀8W;[cPef8èYWeiPWeO:C�ZeàW;a=9U\̂TQ�UQ:hZT;STY
UYUcàf:=̀fU\:CXY=X_Ŷ:Z:�e]Ye@AB;d�ŶUYeCXY==f]=fU
aY;̂<�S8Wd��̂YC@ABf9;R=YB̂>@:f[YW@XThS;NOP8Ni�:YXY=[̀8W
;[cPef8èYWeiPWeO:C�gPWRf=UcXY=]V=�YXY=�VTUcàf:;XcPefST8W~YX[�X
�YR[�Xàf:;STYUY=BZUaU8W;NOP8̂Y[YW;AO8X[cP;̂UYBaU[cPa�Z:_Y
UYd�9]i<9XY=�Ze;�NYB\:ZTY:XY=<AYZS8WXY=[̀8W;[cPefS8W
:R=Qie]�=9:[=>C�Ze\̂TRfYUa_YRi�Xi][=iNe>a9:[cP~i]<T8WhÙhZTC
;Q̀:CRfYUUcQOP8;aceW\:;Q9Wd=Bfi<9�Ya<=>CUY[_YC�GFLtnLpC@AB
[_YXY=d=BQYaiUNi:�>\̂T<̀8;:OP8W\:=BeBeYfC;NOP8eX=BZi]a9:RTY
@AB]=9XY=\̂TSgj:aV̀=BZi]UY<=�Y:C@ABa=TYWRfYU�ZZ;Z̀:;NOP8\̂TC
�GFLtC�EFpMC;d�:[cP~Z~_YS8W:iX[̀8W;[cPef�gPŴ:̀feWY:�YR=i�C
�YR;8XQ:Cd=BQYQ:\:Q�UQ:@AB:iX[̀8W;[cPefCàf:\̂�̀~BUc
RfYU@<X<̀YWXi:C�Zê:̀feWY:�YR=i�~BUcRfYUXiWfA<̀8a9PW[cP
;X9ZSgj:~YXXY=[̀8W;[cPef[cP~BàW�AX=B[]<̀8:iX[̀8W;[cPef\̂TUc
RfYUNgWN8\~<̀8XY=~iZXY=[̀8W;[cPefC@<̀S�B;ZcefXi:X?<=B̂:iX
bgW;=OP8WXY=Rf=UcUY<=XY=8:�=iX�>NOj:[cPC@ABf9bcQcf9<S8WQYf]TY:
Rf]RV̀Xi:hdC;:OP8W~YX̂YXQYf]TY:hÙUcXY=8:�=iX�>̂=O8̂fW@̂:C
NOj:[cPUcXY=]�X=�X[_YAYea�YN�VU9[i�:>S8WNOj:[cPC;Q̀:CXY=[9jWSeB
\:@Ù:_jYA_YRA8WĈ=O8f9bcQcf9<@]]ZijW;Z9U[cP;dAcPe:hdC8Y~àW�A
<̀8XY=[̀8W;[cPefhZTC�gPW;d�:d��̂Y[cP<T8WUcXY=fYW@�:;NOP8XY=
8:�=iX�>@AB[_YRfYU;STY\~<̀8QYf]TY:\:NOj:[cP=fUbgW:iX[̀8W;[cPef
ZTfeC@aZW\̂T;̂?:f̀YZTY:@̂ÀW[̀8W;[cPefCXY=dXd�X=iX�YCZTY:
XY=Ucàf:=̀fUC@ABXY=]=9̂Y=Ni�:YeiW8eV̀\:=BZi]ZcC@AB̂YX
Uc@�:XY=8:�=iX�>ZTY:XY=~iZXY=a9PW@fZAT8UeiW8eV̀\:=BZi][cPZcC
@ABd=i]d=�W<̀8hdC~BàW�A\̂TXY=[̀8W;[cPefS8W:R=Qie]�=9:[=>
~B;d�:hd8èYWeiPWeO:
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8 9:;<=>?=@;ABCD;EFGH<IJK@CL@BCFLMNOPQ;DERGISSD;E
SETJ;EQU9D;ED;EL@BCFLMNOPABC<=EVUOS>ET<LEW8Q;DLEUXO;DE
L@BCFLMNOPFVTCGEYPUZT[;\ZEWLMNFGH<Q>99]C9R9<UDL@BCFLMNOPLMN\@P<̂J_@
Ĵ:=P;̀\a;=U_DUSbSE;_\c;<LMNFGH<FBDKUDd?WL;CGEYPUZT[;\ZEW
<̂Xef<LMN8̀M=P;̀b99F9@<L;C9:;<[;\<;8̀MPU9P;B;E;̀Z@;Cg8̀M
XEYPTJ;EIKYXEYFQ9MOWLMN\POC;̀8̀MBC=WXEYX>LhERGLMNi9:EUS
D;EGjT\UCAE?ŴJ̀@FGH<F̀eBCbSE;?\c;<8bSE;?PUZc>LMNFD@;ID@
M̀\k;XIP9K:B̀8IKYkR̀TLU[<WLMN\POC;̀8\E:;C=P;̀̀MVeNBF\MOC
<̂D;EFGH<IJK@CL@BCFLMNOPFVTCGEYPUZT[;\ZEWIKYPUl<hEÈ8
LMN=PÈMD;EQU9D;EBO@;CcRDZ:BCZ;̀JKUDABCD;EL@BCFLMNOPFVTC
GEYPUZT[;\ZEWIKYPUl<hEÈ
8 9:;<DTQDEÈZ;̀FL[D;K8̀JDEÈC;<GEYFX?M̂<8IJK@C
L@BCFLMNOP<=EVUOS>ET<LEW8FGH<DTQDEÈFL[D;KC;<GEYFX?MJKUD
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Q]C=PÈMD;EGEY\;<C;<DU<BO@;ĈDK:VT9̀;DA]f<8FXeNB̂J:oR:LMN
FDMNOPA:BCL>Dvw;Oi9:̀M\@P<E@P̀̂<D;EXUl<;D;EL@BCFLMNOPLMNOUNCOe<8
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J·s®D­©M̧¹º®�l®l©«n»OPQRSS�TOP;=>cb:@9cd[UWc=@WY¼V¡>>]:Ub=@UY[@UZVjPBCkIJFlDmEnoCpPHDC®nFC»lC®½n�®½IO
·©nF©­NCCª�nHDOPQRSSRTOP: x<=a;>>];=>cb:@9cd[UWjBCkIJFlDmEnoCPpP§̈En©Bl®Dl»§EDs̄EOPQN®FMEBEC�©̄BECHk�§EmBCCDTO
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uuuuuuuuuuuuuOPQRSSvTÒ±V@=V;_ b]XY@aWYzjPN©nFKLF̈EBEC§�¬o�nP��P�ksEoDPlO�ORSSvP�EB
P ����p�����O���Ã��������Ò��O���O��O���
§ÑEHk�§EmBCCDFGHIJFKLMNrmGI�CqJF��FMOPQRSSvTOP>=U@=Vf>gX²=f|<Í=: x<=a;>>]cb:@9cd[UẀab@f>g9chicU{}~~�j{
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{ �C®ÇÇEn®lnÊ»�®s��E§�CDmE¬©ªÐ®�J�Cº¿�E§�C»BECJD�HIPDmEN®FMEs©MÊCCD�E§�C»
Ô������ÕPÖOP×����Ã��ÕPØOÖOPÙ��Ã�ÕPÖOPQR��ËTOÚÛÜÝÞßàá{âÝãäåÞäæá{âçÞèÛßÛéçÞæßj�������Oê��Pë��ÄpP
P Ø��ÃPì���íPîPï�Ã�ÕPðÃÆO
ñ��Pò��Ã�ÕPØ�Ãí�Pò��Ã�P�Ã�Pó������Pô���Ã�OQR���TOPõÃP�Ã��������P�����P�öP��������÷P����P���P�Ã�PP�ø��Ãù
������Pú�Ã�û����P����P���öÒ����Æ���ÃPú����P�ÃP�Pö���íPÃ�����Põ�Æ�������ÃPÆ�����Pö�ÃÆ���ÃO
P ÚÛÜÝÞßà{üãýãþæàæýå{}ÿ¦~P�O�Ò�RO
���Ä�û�ÕP�OPQR���TOP�ý{��ãàÞýãåÞÛý{Û�{�ãäåÛÝß{âÝæ�ÞäåÞýþ{�æßÞ�æýåß	{
ÜééÛÝå{�ÛÝ{ÚÛÜÝÞßà{�æ�æèÛéàæýåjP
P ê��Pë��ÄpPóÆ×���Òñ���O
ó�Ä�PÖ�ú�Ã��ÃPîP
�û��P��Æ���OQR��ËTOPÚÛÜÝÞßàá{�ÜèåÜÝæ{ãý�{
ÜßåãÞýã�èæ{�æ�æèÛéàæýåj����������Ô������ÕP
P �������ÕP��û������Ã��P
�û����ÃP�öPÆ�������P����Æ���P�Ã�P�Ã���Æ�������P��������Pï�Æ���ÕP�ê�ïÔ�O
óÆðÃ����ÕPÖOPìOÕPî×����Ã��ÕPÔOPÖOPQR���TOÚÛÜÝÞßà�{âÝÞýäÞéèæßá{éÝãäåÞäæßáéçÞèÛßÛéçÞæß�åç��Pê��Pë��ÄpPP
P Ø��ÃPì���íPîPï�Ã�O
ì��û��ÕP
OÙOPQR���TOPÚÛÜÝÞßà{üãýãþæàæýåjõ��������pPØ��ÃPì���íPîPï�Ã�P���O
ë���Ã�ÕP����OPQ�v��TOP
åãåÞßåÞäß{�{�ý{�ýåÝÛ�ÜäåÞÛý{�ýãè�ßÞßjP�����OPê��Pë��ÄpPñ�����PîPÖ��P��ú�������O

มห
าว

ิทย
าล

ัยร
าช

ภัฏ
บุร

ีรัม
ย์

Bu
rir

am
 Ra

jab
ha

t U
niv

ers
ity



������������	
��
�	����������������������� ����!

"#$%&'((')*+*$%&','-.-/01234+56012',778

9:;<=<>?@A:BCDEAFF<GCHIJKLMNF;FFOPQGR=STUVKWSXRS@YM
QGCHGCQXZ;[A:BS;\MG]R9GQXO[G:;[CĜ_;̀FaCWC;R[@
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