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pw= pYi

xtOkt

xJN} Q=D 1�1
syt EL=@t R= |m} xOvm =QB \=kv R= xawtHt l} |@=}vwQO QO |a=aW |=x}=B `@=wD |=yVwQ R= xO=iDU=
|@=}vwQO `@=D l} |=yp=kDv= R= |]N ?}mQD \UwD =yxO=O =yVwQ u}= QO "OW=@|t ?} QkD |x} Q_v QO
QO =yv; R= QDxO=U xO=iDU= C}r@=k |=xrtHOvJ |@=}vwQO x@ C@Uv =yVwQ u}= |rY= C} Rt "OvwW|t

"OW=@|t QDq=@ |=yOa@
'CU= xOw@ |U=vW=wy w |Q=OQ@xWkv 'l} R}iw�S '|U=vWu}tR p�=Ut pL QO =yx}=B u}= R= xO=iDU=
"OvwQ|t Q=m x@ |rwtat w |�RH C=kDWt =@ p}Uv=Qi}O CqO=at |OOa pL QO =yVwQ u}= u}vJty
"OvW=@|t 1xm@W uwO@ |=yVwQ |�RH p}Uv=Qi}O CqO=at pL QO |a=aW `@=wD |=yVwQ R= xO=iDU=
x@ xHwD =@ xm OW=@|tv xr-=Ut |xvt=O QO s_vt xm@W l} O}rwD x@ |R=}v xm@W uwO@ |=yVwQ QO
|=yVwQ x@ C@Uv =yVwQ u}= |rY= C} Rt C}YwYN u}= 'xm@W O}rwD |q=@ |D=@U=Lt |xv} Ry
1) Meshless method

1



2 xtOkt 1 pYi

uwO@ |=yVwQ R= |QYDNt |xJN} Q=D xt=O= QO "OW=@|t: : : w OwOLt |=yu=tr= w |y=vDt Cq[=iD
1960 xyO QN=w= QO "OwW|t xQ=W= syt Cq=kt R= |DU}r x@ w OwW|t x�=Q= ?} QkD |x} Q_v QO xm@W
"CU= hwQat OQ=BW `@=wD u=wva x@ xm OQm O=yvW}B K]U |Ov@pOt |=Q@ =Q |WwQ R= xO=iDU= 1OQ=BW
|xv}tR QO [1; 2] 2|OQ=y OvrwQ \UwD 1970 xyO p}=w= QO xm@W uwO@ |=yVwQ R= Qo}O |xO=iDU=

"OW O=yvW}B |U=vWu}tR
4Twmat |a@ QOvJ w (MQ) 3|a@ Q OvJ |=yVwQ s=v =@ |OQ=y \UwD |O=yvW}B |=yxO}=
|=xLiY |=yu}qBU= x@ \w@ Qt|D=Q}}eD |xO}= 5uwJwO u}H 'u}L u}ty QO "OvwW|t xDN=vW (IMQ)

"�3� OQm |Ov@pwtQi =Q 7xQ=}atOvJ |=yu}qBU= |rm Qw] x@ =} '(TPS) 6l} Q=@
VwQ s=v =@ uwvm = =yv; VwQ "Ci=} s}taD 8T=mUw=mr=U w QDUmvr QD}B \UwD OQ=BW `@=wD |xO}=
|@=}vwQO |=yVwQ |t=tD |xU}=kt x@ xm Qo}O syt |xr=kt l} "CU= hwQat lQLDt C=a@ Qt u} QDtm
u}= QO "�4� OW x�=Q= |mv=Qi OQ=J} Q \UwD OR=OQB|t 1980 xyO p}=w= QO OwHwt xOvm =QB |=yxO=O
QO OwHwt |=yVwQ u} QDy@ l} Q=@ |=xLiY |=yu}qBU= w =y|a@ QOvJ xm OQ}o|t xH}Dv w= xU}=kt
Q}PBTwmat (MQ) R= pY=L |@=}vwQO T} QD=t xm OvR|t TOL |mv=Qi u}vJty "OvW=@|t u=tR u;
|=x}=B `@=wD |wQ C=k}kLD QO VyH l} x]w@ Qt TOL w TPS w MQ O}}=D QO xU}=kt u}= "CU=
u=wva x@ u=wD|t =Q xO}= u}= xm CU= xOW =v@ x}=B u}= Q@ =yVwQ u}= R}r=v; "OwW|t ?wULt |a=aW
�5� xOWv QWDvt xDWwv l} QO "CiQo Q_vQO hwNQ}@ � C}tQy |@=}vwQO |xr-=Ut R= |Y=N Cr=L
?wJQ=J l} w OvOQm O}}=D =Q |mv=Qi TOL CLY '|D=Q}}eD |xO}= R= xO=iDU= =@ 9uwUrv w I}Ot |r=w
=Q |mv=Qi TOL �6� 10|rJ}t Rr=J u=tR u}ty QO ,=@} QkD "OvO=O x�=Q= |Q}eDtOvJ |@=}vwQO |=Q@ |rm

1) D. Shepard 2) Rolland Hardy 3) Multiquadric 4) Inverse multiquadric 5) Jean

Duchon 6) Thin plate splines 7) Polyharmonic splines 8) Peter Lancaster and Kes

�Salkauskas 9) Wally Madych and S.A. Nelson 10) Charles Micchelly



3 xtOkt 1 pYi

l} xm CU= |Um u}rw= 1OvrOvw u}vJty "Ow@ \wQWt C@Ft u}at `@=wD |x}=B Q@ w= |xO}= "OQm C=@F=
C=@U=Lt |=Q@ xO=U |xO}= l} CUv=wD w OQm |iQat =Q xOQWi ptLt =@ |a=aW |=x}=B `@=wD R= Tqm

"Ovm x�=Q= |a=aW |=x}=B `@=D =@ xm@W uwO@ |=yVwQ
x@ QDtm 'xt=vu=}=B u}= QO OvJ Qy "s}vm|t u=}@ QDW}@ p}[iD x@ =Q G}=Dv u}= R= |Q=}U@ xt=O= QO
�7� |a=aW |=x}=B `@=wD ?=Dm =} |rY= |=yxDWwv x@ QDW}@ C=}�RH |=Q@ w s} R=OQB|t G}=Dv u}= C=@F=

"s}yO|t `=HQ= 2utyw@ xDWwv
x@ =} w xOvm =QB |=yxO=O ?} QkD |=Q@ |a=aW |=x}=B `@=wD |wQ xOW s=Hv= |=yQ=m xty u}= OwHw =@
(PDEs) |�RH p}Uv=Qi}O CqO=at |=Q@ =yv; R= xO=iDU= Oy=W ,=Q}N= =yvD '|@=}vwQO |Qw�D |=Q@ |rm Qw]
u}= R= OvR|t ?} QkD |a=aW |=x}=B `@=wD R= xO=iDU= =@ ,=t}kDUt =Q PDE |rm ?=wH xm xO}= u}= "s}DUy

"OQ=Ov |Ov@xm@W x@ |R=}v xm CU= ?r=H CyH
u=wva x@ "CU= xOW xDWwv VwQ u}= OQwt QO xr=kt |O=} R O=OaD '�8� =Rv=m |x}rw= Q=m u=tR R=
?=wH OwHw =@ "O}v}@@ =Q �11� 5u=Qo}O w u=Q=W w �10� 4=Rv=m w T} Qwt '�9� 3u=Q=mty w p=@ wO 'p=Ft
|OOa ?=wH |=Q@ |a=aW |=x}=B `@=wD R= xO=iDU= x@ \w@ Qt =yvD xOW s=Hv= |=yQ=m s=tD '=yv; ?wN ,=D@Uv

"CU= xOw@ |[=} Q R}r=v; |=H x@ OwyW |x}=B Q@ PDEs

l} C@=F ?}=Q[ =@ |�RH p}Uv=Qi}O CqO=at |=Q@ pk=OL Ov=xDUv=wD �12� 6l@=W w |mv=Qi
"OvQw; CUO x@ |v=mt sy |x}=B Q@ |a=aW |=x}=B `@=wD |=yl}vmD |=Q@ =]N u=Qm w |}=Qoty C=@F=

"OwW|t x�=Q= C@Ft u}at `@=wD w xOvm =QB |=yxO=O |@=}vwQO |rY= s}y=it pYi u}= |xt=O= QO
|=yQ=R@= w |a=aW |=x}=B `@=wD 2 pYi QO "CN=OQB s}y=wN =yv; C=}�RH x@ QDW}@ Oa@ |=ypYi QO
R= xO=iDU= =@ ?} QkD |=Q@ OwHwt |=]N |=yu=Qm OQwt QO =Q |FL=@t w xOQm x�=Q= =yv; R}r=v; |=Q@ sRq

"s}vm|t KQ]t |a=aW |=x}=B `@=wD
1) Holger Wendland 2) Buhmann 3) Dubal et al 4) Moridis and Kansa 5) Sharan

et al 6) Franke and Schaback



4 xtOkt 1 pYi

|a=aW |=x}=B `@=wD R= xO=iDU= =@ (ODE) |rwtat p}Uv=Qi}O CqO=at pL |=yxO}= 3 pYi QO
QDN= QO 2uOs=�u}r p�=Ut w pNrNDt \}Lt QO 1u}UQ=O p�=Ut pL x@ 4 pYi QO w s}vm|t KQ]t
CaQU QO |rmW QDt=Q=B Q}F=D w xOW pL p�=Ut |}=Qoty =@ x]@=Q QO R}v =yDv= QO "s} R=OQB|t l} R}i

"s}vm |t KQ]t=Q |}=y xO}= =yv; |}=Qoty

xOvm =QB |=yxO=O |@=}vwQO 2�1
xr-=Ut u}= "OwW|t O=} xm@W uwO@ |=yVwQ |rY= xR}ov= u=wva x@ xOvm =QB |=yxO=O |@=}vwQO xr=Ut R=
l} uDW=O |=Q@ =t CU=wN "OW=@|t =yxO=O |Ov@pOt w ?} QkD |x} Q_v QO |U=U= p�=Ut R= |m}
u}at ,=O}m = `@=wD w C@Ft u}at |=yT} QD=t swyit R= xO=iDU= x@ QHvt |a}@] Qw] x@ `[wVwN xr-=Ut
VwQ u}= u}vJty "Ovvm|t sy=Qi xm@W uwO@ |=yVwQ x@ s}kDUt |OwQw l} `@=wD u}= "OwW|t C@Ft

"CU= (DEs) p}Uv=Qi}O CqO=at pL |=Q@ |OOa |=yVwQ R= |Q=}U@ x}=B '?} QkD
'CU= CUO QO =yxO=O R= xawtHt l} "s}DUy xH=wt Q} R xr-=Ut =@ |tra |=yxDWQ R= |Q=}U@ QO
Cw=iDt |=ypLt QO xar=]t OQwt Ov};Qi |xQ=@ QO |D=aq]= u; R= xO=iDU= =@ =D s}@=}@ |vwv=k s}y=wN|t
�?wN� ?} QkD l} xm s}@=}@ |a@=D =D s}vm|t VqD u}=Q@=v@ s}vm \=@vDU= 'xOt; CUO x@ |=yxO=O R=
CU= u}= s} Q}o|t Q_vQO =t xm |Q=}at =yvD |rw OQ=O OwHw |Q=}U@ |=yx=Q "OW=@ OwHwt |=yxO=O |=Q@
Q_=vDt |=ypLt QO xOW xO=O |=yxR=Ov= Q@ ,=k}kO �s}yO|t u=Wv Sf;X =@ xm � =t ?} QkD s}y=wN|t xm
CU= xOW xO=O u=WQ_=vDt |xR=Ov= xm |}=yu=mt Qo = "OwW|t xDio |@=}vwQO 'xO}= u}= x@ OwW j@]vt
xOvm =QB |=yxO=O |@=}vwQO Ov}=Qi u}= x@ x=ov; 'OvW=@ xDiQov Q=Qk |rwtat =} CN=wvm} |xm@W l} |wQ

"s} Q=O =Q Q} R -xr-=Ut QDj}kO Qw] x@ "OwW|t xDio
1) Darcian 2) Lane-emden



5 xtOkt 1 pYi

X = fx1; x2; : : : ; xNg w xj 2 Rd 'yj 2 R =@ (xj; yj); j = 1; 2; : : : ; N |=yxO=O %xr-=Ut
xm O}@=}@ |=xvwo x@ =Q Sf;N �xDUw}B� `@=D "CU= xOW xO=O

Sf;N(xj) = yj; j = 1; 2; : : : ; N (1� 1)

"OvW=@|t �=yxO=O Q=Okt� Q_=vDt |=yxR=Ov= =yyj w �=yxO=O u=mt� |Q}oxR=Ov= |=yu=mt =yxj =Hv}= QO
"CU= xOt; CUO x@ =yxO=O u=mt QO f `@=D R= |Q}oxvwtv \UwD Q}O=kt u}= xm s}vm|t ZQi ?re= =t

|va}
yj = f(xj); j = 1; 2; : : : ; N

xr-=Ut |Ov@pwtQi xm CU= |vat u}= x@ OvwW `k=w Rd |Oa@�d |=[i QO Ovv=wD|t =yxj xm Ck}kL u}=
R= |QU l} Ov=wD|t =yxO=O d = 1 Qo = ,qFt Ov=WwB@ =Q p�=Ut R= |irDNt Q=}U@ `=wv= Ov=wD|t QwmPt
|xOvyO u=Wv =yxj �=yxO=O u=mt� u}=Q@=v@ OW=@ XNWt |v=tR |=yxQwO QO xOW xDiQo |=yxR=Ov=
x@ K]Ut |=x}L=v |wQ =yxO=O xm s}vm ZQi |v=wD|t d = 2 |=Q@ "OvW=@|t X=N |v=tR |=yx_Lr
|y@=Wt C}a[w O}=@ d = 3 |=Q@ "OvW=@|t xLiY |wQ C=YDNt Q@=Q@ =yxj xH}Dv QO 'Ov=xOt; CUO

"CiQo Q_vQO =[i QO =Q
?}mQD Sf;N `@=D s}vm ZQi xm CU= u}= xOvm =QB |=yxO=O |xr-=Ut pL |=Q@ pwtat w CL=Q xO}=

|va} CU= Bk XNWt |x}=B `@=wD R= |]N

Sf;N(x) =
NX
k=1

ckBk(x); x 2 Rd (2� 1)

pmW x@ |]N CqO=at R= sDU}U l} x@ QHvt ZQi u}= CLD |@=}vwQO xr-=Ut pL

Ac = y

w Ajk = Bk(xj); j; k = 1; 2; : : : ; N CQwY x@ A ?=}vwQO T} QD=t u; |=RH= xm OwW|t
|=yxO=O Q}O=kt s}y=wN@ Qo = =Pr "OW=@|t y = (y1; : : : ; yN) w pwyHt c = (c1; : : : ; cN)T Q=OQ@
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=@ 's}vm |@=}vwQO =Q CU= xOW xO=O X = fx1; x2; : : : ; xNg � Rd \=kv QO xm f1; f2; : : : ; fN

w � : Rd �! R xO=U `@=D l} ?=NDv=

Sf;N(x) =
NX
j=1

�j�(x� xj)

"CU= Q}PBu=mt= 'OOQo|t u}}aD |@=}vwQO \}=QW -xr}Uw x@ =y�j C@=wF u; QO xm
xW}ty x=ov; OW=@ C@Ft u}at u=WQ_=vDt |@=}vwQO T} QD=t xm OW=@ |=xvwox@ xOW ?=NDv= � Qo =
|=Q@ "OvDUy OQivt=v 'C@Ft u}at |=yT} QD=t uwJ "OW s}y=wN wQx@ wQ `[wVwN |@=}vwQO xr-=Ut =@

"s}vm|t |iQat =Q C@Ft u}at `@=wD Qw_vt u}= x@ |@=}DUO

C@Ft u}at `@=wD w =yT} QD=t 3�1
=Q u; R= |Y=N h} QaD =t OwHw u}= =@ 'CU= |]N Q@H QO OQ=Ov=DU= swyit l} C@Ft u}at T} QD=t

"s}yO|t x�=Q= C@Ft u}at `@=wD =@ \=@DQ= |Q=QkQ@ Qw_vt x@

VQ_=vDt swO xHQO sQi x=oQy s}} wo C@Ft u}atxt}v =Q A uQ=kDt |k}kL T} QD=t %2�1 h} QaD
|va} "OW=@ |ivt=v

NX
j=1

NX
i=1

cicjAij � 0:

Q=OQ@ Ovm|t p}O@D |w=UD x@ =Q jwi |w=Ut=v xm c Q=OQ@ =yvD Qo = "c = [c1; : : : ; cN ]T 2 RN Qy |=Q@
"s}} wo C@Ft u}at =Q A x=ov; 'OW=@ QiY

Qy |=Q@ Qo = 's}} wo � 2 PD(Rd) C@Ft u}at =Q � : Rd �! C xDUw}B `@=D l} %3�1 h} QaD
CQwY � 2 CN Qy w X = fx1; x2; : : : ; xNg � Rd R}=tDt \=kv R= xawtHt Qy w N 2 N
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swO xHQO

NX
j=1

NX
i=1

�j ��j�(xj � xi) = �T�� � 0; �T = (�1�2 : : : �N)

Qy |=R= x@ swO xHQO CQwY Qo = s}} wo � 2 SPD(Rd) C@Ft u}at ,=O}m = � `@=D w 'OW=@ |ivt=v
"OW=@ C@Ft � 2 CN=f0g

R= xm OyO|t xR=H= =t x@ h} QaD u}= s}OQm xO=iDU= \rDNt `@=wD |=Q@ |rm h} QaD l} R= =Hv}= QO
x=ov; OW=@ �C@Ft u}at� C@Ft u}at ,=O}m = xm |a@=D "s}vm xO=iDU=: : : w x} Qwi p}O@D Ovv=t |}=yl}vmD

"Ow@ Oy=wN �C@Ft u}at xt}v� C@Ft u}at u; x]w@ Qt |@=}vwQO T} QD=t
1920 xyO QO "OvOW |iQat l}Uqm R}r=v; xRwL QO 20 uQk p}=w= QO Q=@ u}rw= C@Ft u}at `@=wD
|@=}vwQO u}@ \=@DQ= w O=O Q=Qk xar=]t OQwt w OQm |iQat =Q C@Ft u}at `@=wD Q=@ u}rw= |=Q@ 1T=}D=t ,=Qy=_

"OW XNWt 2|rJ}t \UwD C@Ft u}at `@=wD w xOvm =QB |=yxO=O

%s} Q=O x=ov; OW=@ C@Ft u}at `@=D � O}vm ZQi %4�1 x}[k
'�(0) � 0 �1

'j�(x)j � �(0); 8x 2 Rd |va} CU= Q=Ov=Qm � �2
� =

NX
j=1

cj�j x=ov;cj � 0 ' 1 � j � N w OvW=@ C@Ft u}at `@=wD �1; : : : ;�N Qo = �3
x=ov; OW=@ C@Ft u; Q_=vDt cj w OW=@ C@Ft u}at ,=O}m = =y�j R= |m} Qo = w "CU= C@Ft u}at `@=D R}v

"CU= C@Ft u}at ,=O}m = �

"CU= C@Ft u}at ,=O}m = 'C@Ft u}at ,=O}m = `@=D wO ?Q[ �4

1) Mathias 2) Michelli
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C@Ft u}at Rd |wQ �(x) = exy `@=D CQwY u}= QO "O}vm ZQi C@=F Rd QO =Q y |x]kv %p=Ft
CU= Q} R CQwY x@ u; swO xHQO sQi xm =QJ CU=

NX
j=1

NX
k=1

cjck�(xj � xk) =
NX
j=1

NX
k=1

cjcke(xj�xk)y

=
NX
j=1

cjexjy
NX
k=1

ckexky

=

24 NX
j=1

cjexjy
352
� 0:



swO pYi

=yv; R}r=v; w |a=aW |=x}=B `@=wD
=Q xOvm =QB |=yxO=O |wQ |@=}uwQO =OD@= "s} R=OQB|t |a=aW |x}=B `@=wD =@ |@=}uwQO x@ pYi u}= QO
=vW; |a=aW w =wvm} pt=m Qw] x@ '\wQWt C@Ft u}at 'C@Ft u}at `@=wD =@ "s}yO|t Q=Qk |UQQ@ OQwt
C}=yv QO w s}yO|t s=Hv= xOvm =QB |=yxO=O |wQ =Q |@=}uwQO '|a=aW |x}=B `@=wD R= xO=iDU= =@ "s} wW|t

"O=O s}y=wN Q=Qk |UQQ@ OQwt =Q |@=}uwQO ẁv u}= |Q=O}=B w CkO R}v

xtOkt 1�2
|=yVwQ QDV}@ |rY= pmWt =t= 'OQ=O |tra |=yxN=W QFm = QO |tyt Q=}U@ OQ@ Q=m `@=wD |@=}uwQO
CU= =vat u}= x@ u}= "OvDUy xvt=O QO xm@W O}rwD OvtR=}v =yVwQ u}= xm CU= u}= |@=}uwQO |DvU
C=aq]= G=QNDU= u=mt= =y=H |Q=}U@ QO =t= 'OvDUy xvt=O QO s_vt C=aq]= OvtR=}v =yVwQ u}= xm
T=U=Q@ xm |}=yVwQ u}= Q@ xwqa "Ov=xOW VNB xvt=O QO xOvm =QB CQwY x@ =yxO=O w OQ=Ov OwHw s_vt
xm u}= ut[ "Ovvm|t hQY xm@W O}rwD CyH =Q |O=} R u=tR OvwW|t =v@ |=xm@W |R=UxDUUo
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x@ |}=yVwQ Qwy_ Ea=@ CqmWt u}= "OwW|t O=} R Q=}U@ xr=Ut Oa@ V}=Ri= =@ =yVwQ u}= |oO}J}B
QO u; OQ@ Q=m 'xm@W R= R=}v|@ |=yVwQ R= xO=iDU= CUNv |xR}ov= "OW xm@W R= R=}v|@ |=yVwQ s=v
C=kDWt =@ CqO=at |OOa pL QO =yVwQ u= =yOa@ w CU= xOw@ |U=vW=wy w |WmxWkv '|Q=OQ@xWkv
OQwt |R=Uxv}y@ w |Q}oxvwtv |x} Q_v '|@Ya |=yxm@W '|Q}oO=} |x} Q_v '|awvYt Vwy '|=xQ=B
OQwt =Q xm@W R= R=}v|@ VwQ OQ=BW '1960 |xyO QN=w= QO Q=@ u}DUNv "�13� CiQo Q=Qk xO=iDU=
O=O s=Hv= s_vt=v |=yxO=O |=Q@ =Q |@=}uwQO 'OQ=BW `@=wD s=v x@ |a@=wD R= xO=iDU= =@ |w "O=O Q=Qk xO=iDU=

"�14� OQm O=yvW}B =yx} wQ |R=UpOt |=Q@ |WwQ w

CQwY x@ =Q ?=}uwQO `@=D xm CU= u}= s_vt=v |=yxO=O T=U=Q@ |@=}uwQO CyH ?U=vt |WwQ
w Q@=yQ}t |x}[k R= |=xH}Dv x@=v@ "s} Q}o@ Q_v QO x}=B `@=wD s=v x@ XNWt |a@=wD R= |]N ?}mQD
xDU@=w x}=B `@=wD xm CU= KQ] VwN |v=tR =yvD xOvm =QB |=yxO=O |wQ xQ}eDtOvJ `@=wD |@=}uwQO 'T}DQ=m

"OvW=@ =yxO=O x@
R=}v|@ |=yVwQ QO x}=B u=wva x@ |@U=vt ?=NDv= '\wQWtC@Ft u}at `@=wD s=v x@ `@=wD R= |=xDUO
|}=}=B |=Q=O |@=NDv= |x}=B Qo = =t= "CU= p=kDv= CLD =yu; |}=}=B `@=wD ẁv u}= |oS} w "OvDUy xm@W R=
C}Y=N u}= "CU= |QD?U=vt ?=NDv= 'OW=@ �T=mav= w u=QwO 'p=kDv=� |UO}rk= Cq}O@D s=tD CLD
OvDUy \wQWt C@Ft u}at sy xm `@=wD u}= "OwW|t Ci=} |a=aW `@=wD s=v x@ `@=wD R= |=xDUO QO ?wN
xO=iDU= OQwt xm@W R= R=}v|@ |=yVwQ QO x}=B u=wva x@ 'OvDUy =}=B |UO}rk= Cq}O@D s=tD CLD sy w
|Drwt x@ u=wD|t |a=aW |x}=B `@=wD u} QDsyt R= "OvDUy hwQat |a=aW |x}=B `@=wD x@ w OvQ}o|t Q=Qk
xQ=W= (TPS) l} Q=@ xLiY |=yu}qBU= w |Uw=o '(IMQ) uwQ=w l} QO=wm |Drwt '(MQ) l} QO=wm

"OQm
|a=aW |x}=B `@=wD T=U=Q@ =Q xm@W uwO@ |=yVwQ Q=@ u}rw= |=Q@ |OQ=y '1970 |xyO p}=w= QO
QO "[1; 2; 5] OQm xO=iDU= |Q=OQ@xWkv QO (IMQ) uwQ=w l} QO=wm |Drwt w (MQ) l} QO=wm |Drwt


