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pH j�F = � g yj�F (8)
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"CU= Gwt p=OB CaQU =@ Q@=Q@ �u w t u=tR Qy QO Gwt p=OB C}akwt �(t) 'u; QO xm
%O};|t CUOx@ 26 w 25 |=yx]@=Q '24 |x]@=Q QO X = (ct� �) Q}eDt Q}}eD =@
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|v=tR |=yxR=@ x@ pL u=tR pm s}UkD R=TB "Ow@ Oy=wN QiY Q@=Q@ |RQt \=kv |xty
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u=}@ �53 |x]@=Q� |wtyU |x]@=Q CQwYx@ |Sv=Qo q ?=DW Cr=L u}= QO u}=Q@=v@

%OwW|t
a(�t) = A�1 +A0�t+A1�t 2; 0 � �t � 2�t (53)

xrO=at 3 x=oDUO l} 'Cr=L u}= QO "CU= t = tn�1 =@ Q_=vDt �t = 0 'u; QO xm
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=D �t = �t |v=tR |xR=@ QO |RQt \=kv CaQU QO Q}}eD |x@U=Lt |=Q@ p=L
%CW=O s}y=wN =Q 59 w 58 |x]@=Q �t = tn+1 =D t = tn =@ Q_=vDt� �t = 2�t

�un = u(�t = 2�t)� u(�t = �t) (58)

�un = 1
12 (�an�1 + 8an + 5an+1)�t (59)
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yt Oa@|@ 67 |x]@=Q R= xO=iDU= =@ 5 pmW QO OwHwt Q} w=YD Q} R QO xOWxOy=Wt u=tR

%CU= xOW
T = tp

h=g
(67)

QO x0 u}vJty &CU= Q[=L |OOa VwQ \UwD |D=@U=Lt u=tR t 'u; QO xm
G}=Dv |xU}=kt =@ "CU= 3 pmW x@ xHwD =@ C=YDNt -=O@t '6 w 5 |=ypmW
xOy=Wt |OOa VwQ w |y=oW}=tR; G}=Dv u}@ |rw@k p@=k CkO '6 w 5 |=ypmW

"OwW|t
xOy=Wt 7 pmW QO ?}W |wQ Q@ |wQq=@ =D O}rwD |=OD@= R= lD Gwt pt=mD
'(x = �0 24m) ?}W |=yDv= QO RH x@ |OOa |R=Ux}@W u; j@=]t xm OwW|t
K]U p}iwQB CU= xDUv=wD pL |xvt=O |x}k@ QO '?; K]U `]k pLt |m}ORv QO

"OvR@ u}tND q=@ CkO =@ =Q ?;
Q@ lD Gwt |wQq=@ |R=Ux}@W |wQ Q@ xOQDUo |WywSB R}v '1997 p=U QO
xOW s=Hv= |RQt p=QoDv= CqO=at |OOa VwQ R= xO=iDU= =@ Q=O?}W K]U |wQ
Gwt |=Q@ w jta Q@=Q@ 30 xR=Ov= x@ |rw] =@ |OOa p=v=m l} R= u; QO xm CU=
|R=Ux}@W QO "CU= xOW xO=iDU= QDt 1 ?; jta x=Qty x@ H=h � 0 12 =@ lD
w xOW xO=iDU= 0 09 |v=tR s=o =@ u=tr= 158 x=Qty x@ x]kv 254 R= xOWs=Hv=

|=Q@ 2 880 ?}W |wQ Q@ lD Gwt |wQq=@ `=iDQ= |xv}W}@ |xU}=kt "1 pwOH
"CUmW uwO@ Cr=L QO lD Gwt

H=h R=h jRnum:�Rexp:j
Rexp:

� 100
Input Exp: num:

0 005 0 019 0 017 10 52
0 006 0 022 0 021 4 54
0 007 0 026 0 025 3 84
0 008 0 029 0 03 3 33
0 009 0 036 0 034 5 55
0 012 0 048 0 046 4 16
0 014 0 052 0 053 1 88
0 017 0 063 0 066 4 54
0 019 0 076 0 077 1 29
0 022 0 098 0 105 6 66
0 025 0 102 0 097 4 90
0 028 0 123 0 132 6 81
0 034 0 144 0 145 0 68
0 038 0 146 0 144 1 36
0 04 0 156 0 158 1 26
0 047 0 191 0 19 0 52
0 051 0 198 0 189 4 54
0 055 0 207 0 223 7 17

[7]"lD Gwt |wQq=@ |=Q@ T}m qwv}U V}=tR; p=v=m KQ] "3 pmW

lD Gwt |wQq=@ |xr�Ut QO V}=tR; p=v=m |=Q@ |RQt \=kv R= |}xvwtv "4 pmW
"Q=O?}W K]U |wQ Q@

p=v=m "CU= xOW O}rwD lUv}Uw@ p=OB CmQL |Qw�D w nv} Q)o |SwrODt \UwD
wQO pt=W xm CW=O pw] QDt 25 'QwmPt V}=tR; QO xO=iDU= OQwt |y=oW}=tR;
'swO CtUk w &Ow@ s}kDUt CQwYx@ xm QDt 15 pw] x@ 'pw= CtUk %Ow@ CtUk
Ow@ �xHQO 2 88� 19 85 x@ 1 ?}W =@ Q=O ?}W CQwYx@ xm QDt 10 pw] x@
38 32 =D 6 25 u}@ (h) p=v=m QO ?; jta 'QwmPt V}=tR; QO u}vJty "�3 pmW�
Q}eDt 0 633 =D 0 005 u}@ (H=h) ?; jta x@ Gwt `=iDQ= C@Uv w QDt|Dv=U

"CU= xOW xDiQo Q_v QO
Q_vOtCUmWuwO@Cr=L QOlD Gwt |wQq=@ 'Q[=LVywSB QO xm |}=Hv; R=
Gwt CUmW uwO@ Cr=L x@ \w@ Qt |y=oW}=tR; C=aq]= x@ \ki u}=Q@=v@ 'CU=
C@Uv |=Q@ QwmPt V}=tR; p=v=m QO [7]'T}m qwv}U C=ar=]t j@=]t "CU= R=}v
QO u}=Q@=v@ &OwW|tv CUmW Q=JO |wQq=@ Cr=L QO Gwt 'H=h � 0 055
jta x@ Gwt `=iDQ= |=yC@Uv ?=NDv= |=Q@ \QW u}ty R= R}v |vwvm VN@ |xt=O=
xO=iDU= OQwt |RQt \=kv O=OaD "CU= xOW xO=iDU= CUmW uwO@ Cr=L QO ?;
O=OaD 'OOa 281 =D 207 u}@ xr�Ut C=YNWt ẁv x@ xDU@ |OOa VwQ QO
xOw@ x}v=F 0 05 Q@=Q@ pL Qy |=Q@ xOW?=NDv= |v=tR s=o w OOa 160 =yx}=B pm
64 |R}twQ |xv=}=Q l} \UwD pt=m pL u=tR COt |xv}W}@ 'u}vJty "CU=
|D=@U=Lt |RQt \=kv R= |}xvwtv "CU= �xk}kO 9 ,=@} QkD� x}v=F 535 Q@=Q@ 26|D}@
xOy=Wt 4 pmW QO QwmPt V}=tR; |=Q@ p=v=m O=a@= x@ xHwD =@ |OOa VwQ QO

"OwW|t
QO xOWu=}@V}=tR; OQwt wO R= 'Q[=L |OOa VwQ |HvUCLY s=Hv=CyH
H=h = 0 019 pw= OQwt C=YNWt "CU= xOW xO=iDU= [7]'T}m qwv}U Q=DWwv
"CU= h = 0 2855m =@ H=h = 0 04 swO OQwt w h = 0 3097m =@
w C=YNWt 'Gwt |wQq=@ Q@ xwqa xm CU= Cra u}= x@ xOWQmP OQwt wO ?=NDv=
|xU}=kt [7]"CU= OwHwt 'T}m qwv}U Q=DWwv QO =yu; |=Q@ p=}U O=R; K]U C=Q}}eD
|OOa VwQ u}@ Gwt p=v=m QO hrDNt u=tR 6 |=Q@ p=}U O=R; K]U C=Q}}eD
Qw_vt x@ "OwW|t xOy=Wt 6 w 5 |=ypmW QO |y=oW}=tR; C=aq]= w Q[=L
'CU= xOW u=}@ [7]'T}m qwv}U Q=DWwv QO xm xJv; =@ xr�Ut C=YNWt |R=Uu=Um}
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VywSB |OOa VwQ xm CU= u; Qou=}@ pY=L G}=Dv "OwW|t xOy=Wt 8 pmW QO
w |wQq=@ |@U=vt CkO =@ w |@ wNx@ x@=Wt |OOa VwQ l} =@ xU}=kt QO Q[=L
VwQ u}@ |mOv= |=yhqDN= 'u}= OwHw =@ "Ovm|t |R=Ux}@W =Q lD Gwt CWoQ@
OwHw xDi=} Q=WDv= Gwt `=iDQ= uOw@ QDtm Ovv=t 'Qo}O |=yVwQ =@ Q[=L VywSB

"OQ=O

lD Gwt |wQq=@ Q=Okt u}tND "2"6
|rL=U |x}L=v R= |}xOwOLt |v}@V}B w pL=wU QO |t=vwU |wQq=@ Q=Okt u}}aD

xOw@ xk}kO 66 Q@=Q@ O}OH w |R}twQ |xv=}=Q l} |wQ Q@ |R=Ux}@W u=tR COt pm
[27]"CU=

'|RQt p=QoDv= CqO=at VwQ =@ Q[=L |OOa VwQ |xU}=kt Qw_vt x@
xOW p=ta= Q[=L VywSB VwQ QO 'Q}N= VywSB QO xOWu=}@ |xr�Ut C=YNWt
s=o w x}=B OOa 160 x=Qty x@ |RQt |x]kv OOa 238 'Qw_vt u}= |=Q@ "CU=
COt |xv}W}@ 'xOWs=Hv= |R=Ux}@W QO "CU= xOW ?=NDv= x}v=F 0 05 |v=tR
"CU= �xk}kO 10� x}v=F 600 Q@=Q@ |R}twQ |xv=}=Q l} \UwD pt=m pL u=tR
'O}rwD� hrDNt |=yu=tR |=Q@ Gwt p=v=m QO p=}U O=R; K]U C=Q}}eD |xU}=kt
|RQt p=QoDv= CqO=at VwQ w Q[=L VywSB |OOa VwQ u}@ �|wQq=@ w Q=WDv=
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"h = 0 2855m =@ H=h = 0 04 \}=QW |=Q@ V}=tR; p=v=m hrDNt \=kv QO p=}U O=R; K]U C=Q}}eD |xU}=kt "6 pmW

|Q}oxH}Dv "7
pL=wU CtU x@ |t=vwU |wQV}B |xOv}=tv xm lD Gwt l} Q=WDv= |R=Ux}@W
|xm@W uwO@ VwQ 'Q[=L Q=DWwv QO "OQ=O |}xS} w C}ty= 'CU= u; |wQq=@ w
"CU= xOW xO=O xaUwD lD Gwt Q=WDv= |Oa@ wO |R=Ux}@W |=Q@ |}=tv x}=B `@=wD
VwQ QO CqO=at pL uOw@ xm@W uwO@ Q=vm QO CmQL |Sv=Qo q swyit R= xO=iDU=
\=kv \UwD |@ wNx@ O=R; K]U |=y|}=Hx@=H =D Ovm|t sy=Qi =Q u=mt= u}= 'QwmPt
u=wD|t p=}U |RQt \=kv uOQm p=@vO =@ xOWQmP VwQ QO "OwW |R=UpOt |RQt
xvwoI}y =Pr "OQm x@U=Lt =Q \=kv CaQU |oO=U x@ w s=ovyx@ =Q pL |xUOvy
O}OH |xm@W O}rwD |xv} Ry w xm@W |t_vt=v =} w pL |xm@W u}@ C=aq]= p=kDv=

u}tND Qw_vt u}O@ "OQ=O |}xS} w C}ty= 'OQ}o|t Q=Qk |t=vwU |xO}OB ZQat QO xm
x�=Q= Q[=L VywSB |OQ@ Q=m |xH}Dv u=wva x@ lD Gwt |wQq=@ |xv}W}@ Q=Okt
xOWKQ]t |OOa VwQ j} Q] R= xm 'lD Gwt |wQq=@ |xv}W}@ Q=Okt "CU= xOW
xDUmWv Gwt |=Q@ |y=oW}=tR; Q}O=kt =@ 'CU= xOW xOR u}tND Q[=L VywSB QO
'1 pwOH QO u}vJty "OwW|t xOy=Wt 9 pmW w 1 pwOH QO xm CU= xOW xU}=kt
|wQ Q@ lD Gwt |@Uv |wQq=@ u=R}t u}tND QO Q[=L |OOa VwQ |=]N Q=Okt
|=]N |xv}W}@ w �4 08 |=]N \UwDt Q=Okt "CU= xOW x�=Q= 2 880 ?}W
QO lD Gwt |wQq=@ u}tND QO |}q=@ |}=v=wD Q[=L VwQ xm OyO|t u=Wv �10
Gwt pw] Cra x@ |t=vwU G=wt= xm CW=O xHwD O}=@ "OQ=O =Q xDUmWv Gwt Cr=L

"OvvmW|tv ,qwtat x=Dwm |@Uv `=iDQ= w Ovr@
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xOWs=Hv= |xU}=kt "CU= xOW xOR u}tND lD Gwt |wQq=@ |xv}W}@ Q=Okt TBU
Q=Okt CU= xDUv=wD |DUQO x@ Q[=L VwQ xm OyO|t u=Wv |y=oW}=tR; G}=Dv =@
CUOx@ pw@kp@=k G}=Dv x@ xHwD =@ "OvR@ u}tND xDUmWv p=L QO =Q lD Gwt |wQq=@
'pL |q=@ CaQU w Q[=L VywSB QO xO=iDU=OQwt |xm@W uwO@ VwQ R= xOt;
Q}_v |}=yxO}OB w |t=vwU Gwt |Oa@xU Q=WDv= Ov=wD@ xOWx�=Q= VwQ OwQ|t Q=_Dv=
u}vJty "Ovm |R=Ux}@W |@ wNx@ =Q |L]UQ} R w |L]U `v=wt =@ Ovr@ G=wt= OQwNQ@
|UQQ@ '|vwDU}B |=yxR=U Gwt \UwD 27|@ w=vD |=yGwt x@ \w@ Qt p�=Ut pL
=} |@}mQD |=yQDU@ QO lD Gwt |=yxYNWt |UQQ@ 's_vt=v G=wt= |=yxYNWt
=@ |}=} QO hrDNt |=yxR=U Q@ OQ=w |wQ}v x@ \w@ Qt p�=Ut pL w 28|ar[ OvJ
VywSB |xt=O= |=Q@ syt C=aw[wt xrtH R= R}v Q[=L |OOa VwQ R= xO=iDU=

"OvDUy Q[=L

|D=@U=Lt Q}oxR=Ov= 5 QOlD Gwtpt=mDp}iwQB|v=tR|xJN} Q=D|xU}=kt "7pmW"?}W |=yDv= R= hrDNt pY=wi QO h = 0 3097m =@ H=h = 0 019 |=Q@

Q@=Q@ OvJ |OOa C=@U=Lt Ov}=Qi xm CU= xOW Ea=@ C} Rt u}= "Ow@ Oy=wNv R=}v
"OwW swUQt |=yVwQ R= QDx=Dwm

Q@ lD Gwt |wQq=@ u}tND 'Q[=L VywSB |xH}Dv u} QD|OQ@ Q=m w u} QDsyt
Q[=LVywSB |OOa VwQ G}=Dv =OD@= '=DU=Q u}= QO "CU=hrDNt Kw]U `=wv= |wQ
|xaUwD OvwQ w ?; K]U p}iwQB OQw;Q@ pt=W ?}W |wQ Q@ lD Gwt Q=WDv= QO
"CU= xOW O}}-=D w |HvUCLY |y=oW}=tR; `t=H w Q@Dat |xvwtv l} \UwD u;

=yCWwv=B
1. generation
2. propagation
3. runup

4. boussinesq
5. trajectory
6. Non-breaking
7. linear and nonlinear theory
8. boundary integral equation method (BIEM)
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9. nonlinear shallow water wave equation (NLSW)
10. �nite-analytic method
11. synolakis
12. rayleigh
13. pure
14. amplitude
15. tailing waves
16. Goring
17. shallow water �rst order (SWFO)
18. shallow water second order (SWSO)
19. fenton
20. exponential basis function
21. validation
22. hermitian length
23. pseudo inverse
24. intermediate geometry
25. �nal geometry
26. CPU:Corei7 2600k3.8GHz ,RAM:8GB DDR3,

VGA:nVidia560 GTX1GB GDDR5
27. periodic waves
28. compound or multilinear-slopes
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