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CQ=QL p=kDv= p�=Ut pL |=Q@ xDUUo C=a@ Qt
=]N OQw;Q@ j} Q] R=

�Q=}O=DU=� �xO=R?}@r |@DHt
�OWQ= T=vWQ� � |UQOt ?HQ
�OWQ= T=vWQ� � QwB|U}v OtLt

R=wy= u=QtJ O}yW x=oWv=O '|UOvyt |xOmWv=O 'u=Qta xwQo

QHvt |r=QoDv= CqO=at x@ xm@W uwO@ |=yVwQ R= |Q=}U@ QO xr�Ut |R=UxDUUo
\w@ Qt |=yuRw w Two \=kv |iQat w |OOa |Q}op=QoDv= OvtR=}v =yv; pL xm 'OwW|t
C=a@ Qt |xv}tm |xm@W uwO@ VwQ '=yVwQ u}= u=}t QO =t= "CU= |Ov@xm@W =@ x=Qty

u}a QO w Ovm hPL =Q ?}=Q[ T} QD=t |x@U=Lt |=Q@ |Q}op=QoDv= pL=Qt Ov=wD|t xDUUo
R= hOy "OW=@ xm@W uwO@ |ak=w swyit QO 'u}}=B |D=@U=Lt |xv} Ry w 'q=@ CkO '|oO=U

|=Q@ xDUUo C=a@ Qt |xv}tm |xm@W uwO@ VwQ |OOa pL |=]N OQw;Q@ 'VywSB u}=
VwQ u}= \UwD |Oa)@ wO |OOa p=Ft 2 'Qw_vt u}O@ "CU= |D}=Oy CQ=QL p=kDv= p�=Ut
'`} RwD '=]N OQw;Q@ 'xOv=t}k=@ C=a@ Qt |xv}tm swyit R= xO=iDU= =@ u; R= TB w Ov=xOW pL
VwQ u}= |vwQO |@=}=]N |q=@ C}r@=k Q@ x=wo 'pY=L G}=Dv "CU= xOW |UQQ@ u; pLt w

"CU= �|D}=Oy CQ=QL p=kDv=� |UOvyt swra R= |Qo}O |xN=W pL QO xm@W uwO@

labibzadeh m@scu.ac.ir
rajab modaresi@yahoo.com
m.naisipour@scu.ac.ir

'|D}=Oy CQ=QL p=kDv= 'xDUUo C=a@ Qt |xv}tm 'xm@W uwO@ VwQ %|O}rm u=oS=w
"=]N OQw;Q@

xtOkt "1
|=}=Rt R= "CU= xOW x�=Q= [8]'9xDUUo C=a@ Qt |xv}tm u=wva =@ 'CU= C=a@ Qt
|Q}oQ=m x@ |oO=U w ?}=Q[ T} QD=t uQ=kD '|Q}op=QoDv= x@ R=}v sOa QwmPt VwQ

"CU= u;
R= u=v}t]= Qw_vtx@ 'Ot;Q=m |Q=R@= |OOa |=yVwQ QO =]N |=yxOvvmOQw;Q@
R= |}=yCtUk Qo = "OvDUy xOt;CUOx@ G}=Dv CkO OQw;Q@ w pL CUQO |Q}oCyH
'?U=vt Ov}=Qi l} =@ u=wD|t 'OvwW XNWt 'OvQ=O |QDW}@ CkO x@ R=}v xm xr�Ut
VN@ wO pt=W |k}@]D h} Q_D Ov}=Qi Qy "OQm sm |O=} R OL =D =Q C=@U=Lt sHL
|xOvvmOQw;Q@ "h} Q_D Ov}=Qi |=Q@ |Q=R@= "2 '10=]N |xOvvmOQw;Q@ "1 %CU= |rY=
C=aq]= T=U=Q@ h} Q_D Ov}=Qi w OvR|t u}tND x]kv Qy QO =Q =]N Q=Okt '=]N
x@ R=}v xr�Ut |xRwL R= |}=yCtUk xJ xm Ovm|t XNWt =]N |xOvvmOQw;Q@
"Ov=xOW x�=Q= xm@W uwO@ |=yVwQ QO =]N |xOvvmOQw;Q@ OvJ uwvm =D "OvQ=O h} Q_D
OOHt pL Ov}=Qi [9]'OwOLt \=kv VwQ QO |k}@]D h} Q_D Ov}=Qi x@ u=wD|t xrtH R=
|xOvvmOQw;Q@ l} O}rwD [10]'|k}@]D CQwYx@ 11xDUUo u=tr= VwQ R= xO=iDU= =@
|xv}tm Ov}=Qi w OL=w R=Qi= swyit R= xO=iDU= =@ OL=w R=Qi= OwOLt <=RH= VwQ QO =]N
|=Q@ |}xv}tR |=ypwrU T=U=Q@ |U=@Dk= VwQ [11]'12�MLS� lQLDt C=a@ Qt
xQ=W= xQ}e w [12]'|}xv}tR |Ov@xm@W Q@ |mDt xm@W uwO@ |=yVwQ QO =]N OQw;Q@
Q=Okt VwQ u}= QO "CU=]N |xOvvmOQw;Q@ pwrU l} VwQ u}= |rY= |xDUy "OQm

"CU= xOW hw]at 1xm@W uwO@ |=yVwQ x@ u=QoWywSB R= |Q=}U@ xHwD xRwQt=
w xOwRi= |OOa |=yVwQ |xawtHt x@ Q}N= |=yp=U |] xm@W uwO@ |=yVwQ
xOwWo |UOvyt w l} R}i '|[=} Q |=yVywSB |=yxv}tR QO |a}Uw w O}OH ji=
OwOLt <=RH= VwQ |oOQDUo x@ Rwvy xm@W uwO@ |=yVwQ R= xO=iDU= "CU= xOW
|v=tR =@ x@=Wt |]}=QW =yVwQ u}= ,qai =U@ xJ |rw 'CU}v |UOvyt p�=Ut QO
'xDWPo |xyO QO "Ovvm|t |QBU =Q 'OQm VQDUo x@ ẁQW OwOLt <=RH= VwQ xm
u}rw= "Ov=xOW |iQat p}Uv=Qi}O CqO=at pL |=Q@ |OOaDt |xm@W uwO@ |=yVwQ
|R=UpOt Qw_vt x@ 2Q=wtyC=QPl}t=v}OwQO}yVwQ QO xm@WuwO@ |=yVwQ R= Q=@
xOW xO=iDU= |Q=@e |=yQ@= |xOwD w u=oQ=DU VQDUo uwJty |twHv |=yxO}OB
xm |Qw] x@ 'OQ=O OwHw xm@W uwO@ |=yVwQ |xv}tR QO |OOaDt C=ar=]t [1]"CU=
uwO@ |=yVwQ s=v x@ |O=} R |=yVwQ [2]'3|WNB <=RH= VwQ Q=DWwv Q=WDv= R= TB
xOvwWO}rwD R=@ |}xDUy C=QP VwQ [3]'4u}mQr=o |xm@W uwO@ VwQ Ovv=t xm@W
I= |=yQ@= VwQ [5]'6�PUFEM� OL=w R=Qi= OwOLt <=RH= VwQ [4]'5�RKPM�
u}vJty "Ov=xOW x�=Q= xQ}e w [7]'8�MLPG� |rLt u}mQr=ohwQDB VwQ [6]'7|B
|xv}tm Ov}=Qi Q@ |vD@t ,qt=m xm 'xm@W uwO@ O}OH VwQ l} 'Q}N= |=yp=U QO

pw�Ut xOvU} wv �
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"|D}=Oy CQ=QL p=kDv= QO l}D=tW |RQt \}=QW "1 pmW
CQ=QL p=kDv= \ki 'xar=]t u}= QO "CU= h=Q]= |=[i QO |Di)Qsy p=kDv= ?} Q[
QO =Q 4 |x]@=Q ẁv R= |RQt \}=QW =Pr 'OwW|t |UQQ@ |}=v=UQ =} |D}=Oy j} Q] R=
xOv=t}k=@ ?UL Q@ w 1 pmW CQwYx@ u=wD|t =Q 1 |x]@=Q "CU= xOWv xDiQo Q_v

%CWwv �5 |x]@=Q�

R
 =
ndX
k=1

(L(T ) + f) (5)

(
) xr�Ut |xvt=O |R=UxDUUo |=Q@ xOWxO=iDU= \=kv pm O=OaD nd 'u; QO xm
%�6 |x]@=Q� CU= 2 |x@DQt |r}Uv=Qi}O Qopta l} L w CU=

L( ) = L1( ) + L2( ) (6)

%Ov};|t CUOx@ 7 |x]@=Q R= L2 w L1 u; QO xm
L1 = kx

@2 ()
@x2 ; L2 = ky

@2 ()
@y2 (7)

%O};|t CUOx@ 8 |x]@=Q R= f w
f = �Q (8)

CQwY x@ xOv=t}k=@ ?UL Q@ \@=wQ u}= p}P CW=OO=} x@ xHwD =@ 4 |r= 2 \@=wQ
%OvwW|t xDWwv 10 w 9 \@=wQ

R�b1 =
nb1X
k=1

(T � T )k on �b1 (9)

R�b2 =
nb2X
k=1

(L0(T )� q)k on �b2 (10)

"OvDUy 2 w 1 |=yRQt |wQ Q@ \=kv O=OaD ?}DQD x@ nb2 w nb1 '=yu; QO xm
L0(T ) = L01(T ) + L02(T ) on �b2 (11)

%Ov};|t CUOx@ 13 w 12 \@=wQ R= L02 w L01 u; QO xm
L01 = nx: kx

@ ()
@x

(12)

L01 = ny: ky
@ ()
@y

(13)

%CU= xOW x�=Q= =yRQt w xr�Ut |xRwL Q@ C=a@ Qt |xv}tm pY= '14 |x]@=Q QO

I =
ndX
k=1

[L(T ) + f ]2k +
nb1X
k=1

�1[T � T ]2k +
nb2X
k=1

�2[L0(T )� q]2k
(14)

hqDN= R= pwrU l} |=]N "OwW|t x@U=Lt x]kv l} |=H x@ pwrU l} QO =]N
j} Q] R= xm '`HQt pwrU l} QO |SQv= sQwv w Q_vOQwt pwrU |SQv= 13sQwv u}@
=]N XN=W l} u}vJty "O};|t CUOx@ 'CU= xOW x@U=Lt |Uwo |Q}op=QoDv=
xm pY= u}= R= u; QO xm [13]'CU= xOW x�=Q= u}mQr=o |xm@W uwO@ VwQ |=Q@

"CU= xOW xO=iDU= 'OvQ=O |QDW}@ CkO Two \=kv QO =y?=wH
CQ=QL p=kDv= p�=Ut |=Q@ xDUUo C=a@ Qt |xv}tm VwQ =OD@= 'xar=]t u}= QO
|R=UxDUUo x@ xm 'CU= xOW x�=Q=|DQ=QL |xtWJ uwO@ w Q=O}=B '|Oa)@ wO 14|D}=Oy
x@ u=wD|t VwQ u}= |=yC}r@=k R= "OR=OQB|t xr�Ut Q@ sm =L p}Uv=Qi}O CqO=at
"OQm xQ=W= |Q}op=QoDv= x@ R=}v sOa w u}}=B |D=@U=Lt |xv} Ry '|oO=U 'q=@ CkO
\}=QW� utw}v |RQt \}=QW p=ta= uOw@pmWt x@ u=wD|t VwQ u}= ?w}a R= xD@r=
|xDUUo C=a@ Qt |xv}tm R= u}vJty "OQm xQ=W= �?=wH `@=D C=kDWt pt=W |RQt
|@=}CLY |=Q@ "CU= xOW xO=iDU= pmW `@=wD Q}O=kt x@|@=}DUO |=Q@|vRw lQLDt
w pL |D}=Oy CQ=QL p=kDv= |xr�Ut 2 'xDUUo C=a@ Qt |xv}tm VwQ |Ov@pwtQi
VwQ u}= |=Q@ =]N |xOvvmOQw;Q@ l} 'xt=O= QO "Ov=xOW xU}=kt j}kO |=y?=wH =@

"CU= xOW OQw;Q@ pL |=]N w x�=Q=

xDUUo C=a@ Qt |xv}tm VwQ |Ov@pwtQi "2
|oty|}xRwLQ} R |=yVwQ w|v=mtsy 'C=a@ Qt |xv}tm 'u}mQr=o pwtat |=yVwQ
GDvt \ki =yv; hqDN= w CU= jraDt |vRw |xOv=t}k=@ |=yVwQ |xO=wv=N x@
=yVwQ u}= |t=tD QO "CU=yxOv=t}k=@ CqO=at x@ |yOuRw hrDNt |=yQ=}at R=
xO=O Q=Qk QiY Q@=Q@ TBU w s=Hv= |Q}op=QoDv= |xRwL |wQ Q@ ,=@r=e |vRw |xOv=t}k=@
'OwW|t |r=QoDv= CqO=at O}rwD x@ QHvt OwN 'xRwL |wQ Q@ |Q}op=QoDv= "OwW|t

"OwW|t xO=iDU= |OOa |Q}op=QoDv= R= CqO=at u}= pL |=Q@ xm
|xwLv x@ xDUUo C=a@ Qt |xv}tm VwQ OQ@ Q=m C}ty= x@ =v@ VN@ u}= QO
u}vJty w lQLDt C=a@ Qt |xv}tm R= xO=iDU= =@ pmW `@=wD Q}O=kt x@ |@=}DUO
xDN=OQB C=a@ Qt |xv}tm VwQ R= xO=iDU= =@ sm =L p}Uv=Qi}O |xrO=at |R=UxDUUo

[14]"CU= xOW

VwQ x@ |RQt \}=QW w p}Uv=Qi}O |xrO=at |R=UxDUUo "1"2
xDUUo C=a@ Qt |xv}tm

CQwYx@ u=wD|t =Q Q=O}=B w |Oa)@ wO Cr=L QO |D}=Oy CQ=QL p=kDv= |xrO=at
%CWwv 1 |x]@=Q

kr2T (X) + �Q = 0 (1)

|xtWJ Q "OvDUy |r=oJ w |DQ=QL C}=Oy ?} Q[ ?}DQD x@ � w k 'u; QO xm
u}vJty "CU= xr�Ut pL \}Lt |xOvyOu=Wv 
 w K]U OL=w QO |DQ=QL
2 \@=wQ� CU= Q=Qk u}= x@ |RQt \}=QW "CU= C=YDNt Q=OQ@ X = [x y]T

%�4 |r=
T = T on �b1 (2)

nkrT = q on �b2 (3)

n:krT = h(Ta � T ) on �b3 (4)

w �b1 |=yRQt |wQ Q@ |DQ=QL Q=W w u}at |=tO ?}DQD x@ q w T '=yu; QO xm
h w RQt 15p=tQv |wUuwQ@ |xm} Q=OQ@ n "CU= \}Lt |=tO Ta "OvDUy �b2
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QOt
?H

Q'x
O=R?

}@r|
@DHt %CU= 21 `@=D |R=Uxv}tm 'lQLDt C=a@ Qt |xv}tm VwQ QO hOy

J(x) = 1
2

mX
k=1

Wx(xk � x)[uk � pT (x)a(x)]2 (21)

Wx(xk�x) w x = xk QO �|@} QkD |=tO =Hv}= QO� u |}xQo QDt=Q=B uk 'u; QO xm
xk |va} Q_vOQwt |x]kv u=@}DWB |xvt=O QO OwHwt \=kv O=OaDm "CU= |vRw `@=D
CQwYx@ xr�Ut |xRwL QO x=wNrO |x]kv Qy |=Q@ |vRw `@=D Cr=L u}= QO "CU=
|xr�Ut |xRwL QO 'xDUw}B |@=}uwQO |}=v=wD =Pr w OwW|t u}}aD |r=kDv= =} lQLDt

"Ov=xOW |iQat |Oa@ Ov@ QO u; C=}YwYN w |vRw `@=wD "OQ=O =Q Q_vOQwt
QO Q}}eD Ov=wD@ xm CU= |mQLDt |vRw `@=D O}rwD Cr=L u}= QO |rY= pmWt
Qy QO XNWt \=kv R= |O=OaD =@ w xk Ovv=t |}x]kv Qy |=Q@ xDUw}B Qw]x@ =Q xR=Ov=
C}Y=N '|vRw `@=D OQm QwYD u=wD|t Qw_vt u}O@ "Ovm nvy=ty x@U=Lt R= x@DQt

%OQ=O 22 |x]@=Q CQwYx@ uQ=kD
Wx(xk � x) = Wx(x� xk) (22)

%s} Q=O =Q 23 |x]@=Q 'xk Ovv=t x]kv Qy =@ Q_=vDt |vRw `@=D |Q}oQ=mx@ =@
Wk(xk � x) = Wk(x� xk) (23)

%CU= 24 |x]@=Q CQwYx@ OwW xv}tm O}=@ xm |iOy u}=Q@=v@
J(x) = 1

2
nX
k=1

Wk(x� xk)[uk � pT (x)a(x)]2 (24)

QO |vRw `@=D |xR=Ov= xm CU= |}xvwox@ x |o}=Uty QO \=kv O=OaD n 'u; QO xm
x = xk QO u |}xQo QDt=Q=B uk R}v w �25 |x]@=Q� CU= QiY hr=Nt \=kv u;
|@=} RQ= Qo}O \=kv QO w CU= Q=wDU= xk |x]kv QO |vRw `@=D Cr=L u}= QO "CU=

"OwW|t
wk (xk � x) 6= 0 (25)

=@ w u; |R=Uxv}tm Qw_vt x@ a(x) x@ C@Uv J(x) hOy `@=D R= |Q}ojDWt =@
%CW=O s}y=wN =Q 27 w 26 \@=wQ '|R=U?DQt

a(x) = A�1(x)
nX
j=1

Bj(x)uj (26)

a(x) = A�1(x)B(x)uj (27)

=Q 31 w 30 \@=wQ '29 w 28 \@=wQ CQwYx@ B w A |=yT} QD=t h} QaD =@
%CW=O s}y=wN

A(x) =
X

Wk(x� xk)P (xk)PT (xk) (28)

Bj(x) = Wj(x� xk)P (xj) (29)

Pa = u =
nX
k=1

Nkuk (30)

P (A�1Buk) = Nkuk (31)

%O=O u=Wv 32 |x]@=Q CQwYx@ =Q pmW `@=D u=wD|t p=L
Nk(x) = PA�1Bk (32)

`@=wD OwN uOw@swrat =@ |DL=Q x@ B w A T} QD=t w pmW `@=wD C=kDWt u}vJty
"Ov};|t CUOx@

QO xm Qw]u=ty "OvDUy 2 w 1 |=yRQt Q@ |Dr=vB ?}=Q[ '�2 w �1 'u; QO xm
"OwW|t |RQt \}=QW j}kO p=ta= x@ QHvt ?}=Q[ u}= nQR@ Q}O=kt 'OW xQ=W= p@k
|=]N |xv}tm ?=wH ?Hwt xm OvDUy uRw |awv ?}=Q[ u}= xm Cio u=wD|t
Q_v QO 10 Q@=Q@ �2 Q=Okt w 1000 Q@=Q@ �1 Q=Okt 'C=@U=Lt QO "OwW|t umtt
T} QD=t xm OvwW ?=NDv= |}xvwox@ O}=@ |Dr=vB ?}=Q[ Q}O=kt "CU= xOW xDiQo

"Ovmv =]N sqa= xt=vQ@ w OwWv ?=QN ?}=Q[
QDj}kO ?=wH x@ uO}UQ xH}Dv QO w xv}tm u=R}t x@ xOv=t}k=@ Q}O=kt uOv=UQ |=Q@
x=oDUO x@ Q=m u}= =@ "CiQo jDWt |}xQo Q}O=kt x@ C@Uv '14 |x]@=Q R= O}=@

%s}UQ|t 15 |]N CqO=at
KT = F (15)

T} QD=t 'CqwyHt Q=OQ@ ?}DQD x@ F w K 'T = [T1; T2; :::; TN ]T 'u; QO xm
x@U=Lt 17 w 16 \@=wQ j} Q] R= F w K w 'OvDUy swrat Q=@ Q=OQ@ w ?}=Q[

%OvwW|t
Kij =

ndX
k=1

[L(Ni)]TL(Nj) + �1
nb1X
k=1

[Ni]TNj

+�2
nb2X
k=1

[L0(Ni)]TL0(Nj) (16)

fi =
ndX
k=1

L(Ni)f + �1
nb1X
k=1

NiT + �2
nb2X
k=1

L0(Ni)q (17)

xDUUo C=a@ Qt |xv}tm |xm@W uwO@ VwQ QO pmW `@=wD u=ty =yNi '=yu; QO xm
?}=Q[ T} QD=t "OvwW|t xDN=U [9]'16lQLDt C=a@ Qt |xv}tm VwQ =@ xm 'OvDUy
u}vJty "�CU= \=kv pm O=OaD nd�CU= nd�nd O=a@= =@ |a@ QtT} QD=tl}K
"OR=U|t umtt QD`} QU |=yVwQ\UwD =Q u; pL xm 'CUy R}v uQ=kDtT} QD=t u}=

`@=wD Q}O=kt |x@U=Lt |=Q@ |vRw lQLDt C=a@ Qt |xv}tm "2"2
pmW

Q=wty |@=}uwQO Qw_vt x@ [15]'OQ=BW \UwD |Oq}t 1960 p=U OwOL VwQ u}=
x@ |@=}DUO u; OQ@ Q=m T=U= w CU= xDiQ Q=mx@ Q}eDt Q}O=kt =@ \=kv |=Q@ |L]U
|]=kv |x}rm |=Q@ 17lQLDt C=a@ Qt |xv}tm?} QkD "CU= xDUw}B ,qt=m |=y?} QkD
xD@r= "OwW|t xDiQo Q=mx@ 'CU= Q_v Ot |@=}uwQO =@ u; QO pwyHt Q=Okt u}}aD xm
=Q C=kDWt |R=UQ=wty |}=v=wD 'pwyHt Q}O=kt u}}aD Q@ xwqa |vRw `@=wD |Q}oQ=mx@
|a[wt |}xrtHOvJ `@=D x@ \ki |D=kDWt u}vJ xmv; xHwD p@=k |xDmv w OQ=O R}v

%O}vm ZQi 18 |x]@=Q CQwYx@ =Q ?} QkD `@=D "OvDUy \@DQt
uh(x) =

nX
i=1

pTi (x)ai(x) � pxa(x) (18)

|Q}oQ=mx@ =@ u; Q}O=kt xm CU= |}xrtHOvJ `@=D ?}=Q[ Q=OQ@ ai(x) 'u; QO xm
xm OvDUy |}xrtHOvJ |=yQ}eDt Q=OQ@ pT (x) "OvwW|t u}}aD ?U=vt sD} Qwor=

%OvDUy 19 |x]@=Q CQwYx@ |Oa)@ wO w l} |]N Cr=L QO
P = (1; x); P = (1; x; y) (19)

20 |x]@=Q CQwYx@ |Oa)@ wO w l} �swO |x@DQt� |]NQ}e Cr=LQO u}vJty
%CU=

P = (1; x; y; x2; xy; y2); P = (1; x; x2) (20)
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VwQ 3 =} 2 R= |@}mQD CQwYx@ CQ=QL p=kDv= |OQ@ Q=m p�=Ut QDW}@ QO "OQ}o|t
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%OwW|t u=}@ 36 |x]@=Q CQwYx@ x} Qwi uwv=k =@ |DQ=QL C}=Oy u}=Q@=v@ "CU=
q = �kAdT

dx
(36)

"CU= ( J
s ) u=tR OL=w QO xOWpkDvt CQ=QL Q=Okt q 'u; QO xm

|iQ]R= "CU= |D}=Oy VwQ x@ CQ=QL p=kDv= sR}v=mt Qou=}@ x} Qwi uwv=k u}=Q@=v@
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QO KQ]t |vRw `@=D xU 'OvW=@ |rm |Ov@pwtQi QO r = S

Smax
w xRwL |xR=Ov=
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8>>>><>>>>:
2
3 � 4r2 + 4r3; r � 1

2
4
3 � 4r + 4r2 � 4

3r
3; 1

2 < r � 1
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12 (44)

|OOa |=yp=Ft "5
C@=F |DQ=QL Q=W =@ |r}]DUt |xLiY QO CQ=QL p=kDv= "1"5

xDiQo Q_v QO QDt 1� 0 8 O=a@= x@ |r}]DUt |xLiY l} 'xr�Ut u}rw= u=wvax@
QO K = 1 2 w

m0C xr�Ut u}= QO CQ=QL p=kDv= ?} Q[ "�2 pmW� CU= xOW

"xr�Ut |xUOvy "2 pmW

Q=mx@ |QDW}@ \=kv 'OQ=O |QDW}@ C=Q}}eD '?=wH `@=D xm |k]=vt QO Qo = xm CU=
'swO |=]N "CU= 23h} Q_D Ov}=Qi u=ty u}= xm 'O@=}|t Vy=m =]N u}= 'OwQ
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Q=Qk xO=iDU= OQwt |D}=Oy CQ=QL p=kDv= |xr�Ut 2 |=Q@ 'xOv=t}k=@ Q@ |vD@t |=]N

=yCWwv=B
1. meshless
2. smooth particle hydrodynamic
3. di�use element
4. element free Galerkin
5. reproducing kernel particle method (RKPM)
6. partition of unity �nite element(PUFEM)
7. HP-clouds
8. meshless local petrov Galerkin
9. DLSM
10. error estimate
11. discrete element method
12. moving least square
13. Norm
14. heat conduction
15. yutward unit normal vector
16. moving least square(MLS)
17. moving least square
18. cubic spline
19. heat transfer
20. heat conduction
21. heat convection
22. net radiation
23. re�nement
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