
h}
QWl

}v=m
t|

UOv
yt

34
�27

"X
'1|

xQ=t
W'

27
�3

|xQ
wO

|=yxv=wDU= u}@ xDiW; u=} QH |OOa |R=Ux}@W
|rN=O |xv=wDU= VNQJ =@ RmQtsy

�OWQ= |U=vWQ� |wHWv=O� |UtWQoUa uULr=w@=
�O=DU=� x}v=yQi uS}@

h} QW |DavY x=oWv=O 'l}v�t |UOvyt |xOmWv=O

CQwYx@ RmQtsy |xv=wDU= wO |}=wy |xrY=i QO =tO w CaQU u=O}t Q=DWwv u}= QO
C@=F |v=QwO CaQU =@ |rN=O |xv=wDU= xm |Dr=L QO "CU= xDiQo Q=Qk |UQQ@ OQwt |OOa
OQ=w CN=wvm} u=} QH =@ p=}U 'CU= C@=F |HQ=N |xv=wDU= w ONQJ|t OwN QwLt pwL
|RQt \}=QW "OwW|t GQ=N xDi=}xaUwD CQwYx@ w OwW|t xv=wDU= wO u}@ |}=wy |xrY=i

Qy QO w OwW|t p=ta= |HQ=N Q=w}O w |rN=O Q=w}O Q@ l}D=@=}O; w C@=F Q=W |}=tQo
"OW Oy=wN x@U=Lt CU= C@=F Q=W CLD xm |Q=w}O |wQ pUwv OOa Q=Okt 'Cr=L

"O@=}|t V}=Ri= pUwv OOa Cr=L Qy QO |v=QwO CaQU V}=Ri= =@ xm OwW|t xOy=Wt

a shamsi@mech.sharif.edu
bifa@sharif.edu

CaQU 'xDiW; u=} QH 'pUwv OOa 'Qwr}D OOa 'RmQtsy |=yxv=wDU= %|O}rm u=oS=w
"|}x} w=R

xtOkt
%OQm h} QaD Qwr}D OOa u=wva CLD |OOa

Ta = Vw (ro � ri)
�

r
Dh
2rm

C=k}kLD |x}=B Q@ 1943 p=U QO "CU= |rN=O Q=w}O |v=QwO CaQU Vw u; QO xm
xar=]t OQwt RmQtsy |=yxv=wDU= u}@ VwWet w s=Q; |wkrL u=} QH '|y=oW}=tR;
u=} QH l} |rN=O |xv=wDU= u=QwO QF= Q@ xm O=O u=Wv xrY=L G}=Dv [2]"CiQo Q=Qk
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CmQLxR=Ov= p@=kt QO u=} QH |a=aW CmQLxR=Ov= '|WNQJ CaQU V}=Ri= =@ xm
V}=Ri= CaQUx@ |a=aW |=DU=Q QO |RQt |x}q Ct=N[ w xOW C} wkD |QwLt
xm OwW|t Ea=@ QDq=@ |v=QwO CaQU =@ |rN=O Q=w}O VNQJ u}vJty "O@=}|t

"O@=} V}=Ri= R}v |HwQN p=}U |=tO
QO w hrDNt |QwLt ROrwv} Q xU QO |rN=O Q=w}O |=tO `} RwD 8 pmW QO
ROrwv} Q OOa V}=Ri= T=U= u}= Q@ "OwW|t xOy=Wt C@=F |WNQJ CaQU l}
QO "OwW|t GwQN |x]kv QO p=}U |=tO Vy=m w xDi=} xaUwD pw] V}=Ri= Ea=@
Vy=m =Q} R &OUQ|t xDi=}xaUwD Cr=L x@ QDOwR u=} QH QDsm |QwLt |=yROrwv} Q
CmQLxR=Ov= Q@=Q@ QO |QwLt CmQLxR=Ov= uOW QDh}a[ Ea=@ |QwLt ROrwv} Q
xOQm OWQ QDOwR |}=wy |xrY=i ZQa QO |RQt |x}q xH}DvQO w OwW|t |a=aW

"OUQ|t xDi=}xaUwD Cr=L x@ QDOwR u=} QH w
|QwLt ROrwv} Q OOa Q=yJ QO |}=wy |xrY=i QO =tO Q=Owtv 9 pmW QO
V}=Ri= =@ xm OwW|t x_Lqt "CU= xOW xO=O u=Wv C@=F |v=QwO CaQU w hrDNt
|rN=O |xv=wDU= Q=w}O |=tO xOvvmlvN p=}U |@O V}=Ri= Crax@ 'ROrwv} Q OOa
Q=w}O |wQ 19 |x]@=Q j@=]t Cr=L u}= QO pUwv OOa "O@=}|t Vy=m |HQ=N w

31



"""|
=yxv

=wDU
=u}

@xDi
W;

u=}Q
H|

OOa
|R=

Ux}
@W

"hrDNt |WNQJ CaQU QO |rN=O Q=w}O |=tO `} RwD "13 pmW

"hrDNt |WNQJ CaQU QO |HQ=N Q=w}O |=tO `} RwD "14 pmW

Vy=m Ea=@ |v=QwO CaQU V}=Ri= "O@=}|t Vy=m |OwQw |=tO =@ `]kt Qy QO
"OwW|t |}=tQo |xDi=}xaUwD pw]

"OwW|t xOy=Wt CU= j}=a xm |HQ=N |xQ=w}O |=tO `} RwD 14 pmW QO
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