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@2'
@x2 + @2'

@y2 = 0 (4)

|RQt \QW w uRNt xvO@ |wQ Q@ Pwiv sOa \QW 's]qD |xO}OB |R=UpOt |=Q@
%OQ}o|t Q=Qk xO=iDU= OQwt Q} R \@=wQ j@=]t O=R; K]U

@'
@n

= 0 on S1 (5)

@'
@n

= ny
@�
@t

on S2 (6)

@'
@t

+ 1
2
 �

@'
@x

�2
+
�
@'
@y

�2!
+ (ay + g) �� + axx = 0

on S2 (7)

`@=D ' w ?; O=R; K]U |}=Hx@=H � 'K]U Q@ Owta OL=w Q=OQ@ ny 'jwi \@=wQ QO
"CU= xOW xO=O u=Wv 6 pmW QO xDiQ Q=m x@ |=yQDt=Q=B R= |[a@ "OvDUy p}Uv=DB
K]U |m}t=v}O |RQt \QW w TqBq CqO=at 's]qD |xO}OB |R=UpOt |=Q@
u=tr= VwQ wO R= xO=iDU= =@ =Q =yv; w xDiQo Q_v QO sm =L CqO=at u=wvax@ =Q ?; O=R;
VwQ R= xO=iDU= =@ TqBq |xrO=at pL Qw_vtx@ "OvOW pL |RQt <=RH= w OwOLt

[23]%CiQo Q=Qk xO=iDU= OQwt u} Qo x}[k '|RQt u=tr=
c(x)'(x) +

I
@D

'(y)@ 
@n

(x; y)ds(y) =
Z
@D

 (x; y)@'
@n

(y)ds(y)

x; y 2 @D (8)

xar=]t OQwt xOwOLt |UOvy pmW x@ xHwD =@ xm CU= |D@=F Q=Okt c(x) u; QO xm
[23]%O};|t CUO x@ 9 |x]@=Q j@=]t w Q_v OQwt xQo pLt QO

c(x) = �(x)
2� (9)

"sm =L CqO=at QO xDiQ Q=m x@ |=yQDt=Q=B "6 pmW
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1|
xQ=t

W'
34

�3
|xQ

wO'
�13

97
Q=y@

�h
}QW

l}
v=mt

|U
Ovyt "|OOa pOt |HwQN G}=Dv "3 pwOH

ZQa `=iDQ= xvt=O |}x}w=R Tv=mQi |}=Hx@=H xv}W}@ |wQ}v xv}W}@
uRNt ?; u=Uwv Q@ u=}O=Q� ?; O=R; K]U |ki=
�QDt� �QDt� �QDt� �x}v=F �|v}@V}B� �|@ QHD�
0 9 0 6 0 002 5 5 0 0488 213 9
0 9 0 6 0 002 9 0 0086 78 9
0 9 0 6 0 003 9 0 0135 113 1
0 9 0 6 0 005 9 0 0239 180 6
0 9 0 6 0 004 9 0 0187 147 4
0 9 0 7 0 002 7 0 0164 105 0
0 9 0 7 0 002 9 0 0087 79 9
0 9 0 7 0 001 9 0 0042 45 4
0 9 0 7 0 005 9 0 0255 192 9
0 9 0 8 0 002 5 5 0 0393 176 4
0 9 0 8 0 002 7 0 0166 105 3
0 9 0 8 0 003 5 5 0 0599 307 2
0 9 0 8 0 003 9 0 0142 117 4
0 9 0 8 0 001 9 0 0042 45 7
0 9 0 8 0 005 9 0 0253 187 6
0 9 0 8 0 004 9 0 0199 153 0
0 9 0 9 0 002 7 0 0168 105 9
0 9 0 9 0 002 9 0 0085 83 0
0 9 0 9 0 003 9 0 0137 119 5
0 9 0 9 0 001 9 0 0041 46 4
0 9 0 9 0 004 9 0 0193 156 0
0 8 0 9 0 002 5 5 0 0174 72 6
0 8 0 9 0 003 5 5 0 0264 103 8
0 8 0 9 0 002 9 0 0101 76 5
0 8 0 9 0 003 9 0 0154 109 9
0 8 0 9 0 001 9 0 0049 43 2
0 8 0 9 0 004 9 0 0208 143 2
0 8 0 9 0 005 5 5 0 0446 167 0
0 7 0 9 0 002 5 5 0 0104 40 4
0 7 0 9 0 002 7 0 0493 206 6
0 7 0 9 0 002 9 0 0110 69 3
0 7 0 9 0 001 9 0 0052 39 7
0 7 0 9 0 005 9 0 0279 160 6
0 7 0 9 0 004 9 0 0223 129 4
0 6 0 9 0 002 9 0 0142 66 7
0 6 0 9 0 001 9 0 0069 38 3
0 6 0 9 0 005 5 5 0 0160 49 2

G}=Dv =@ s]qD |xO}OB |R=Ux}@W QO |OOa pOt G}=Dv |xU}=kt "10 pmW
[24]"|r@k |=y|UQQ@

Q@ u=}O=Q 5 5 u=Uwv w QDt 0 002 |xvt=O =@ l}vwtQ=y u=Uwv CLD QDt 0 6 ?;
CtU |xQ=w}O =@ p=}U T=tD pLt QO ?; O=R; K]U |}=Hx@=H w xDiQo Q=Qk x}v=F
O=a@= w |v=tR s=o x@ pOt G}=Dv pqkDU= 'xrLQt u}= QO "OW x@U=Lt uRNt CU=Q
=@ |}=yxm@W R= xO=iDU= =@ pOt =OD@= 'Qw_vt u}O@ "CiQo Q=Qk |UQQ@ OQwt xm@W
|xO}OB |R=Ux}@W |=Q@ x}v=F 0 002 |v=tR s=o |=R=x@ w QDt 0 07 =D 0 04 O=a@=
x@ G}=Dv "OW xU}=kt Qo}Om} =@ xrY=L G}=Dv w CiQo Q=Qk xO=iDU= OQwt s]qD
O=a@= =Pr "CU= QDt 0 05 R= QDsm O=a@= |=Q@ xm@W R= pqkDU= Qou=Wv xOt;CUO
|v=tR s=o w QDt 0 05 O=a@= R= xO=iDU= =@ pOt TBU w OW ?=NDv= QDt 0 05 xm@W
"CiQo Q=Qk xO=iDU= OQwt s]qD |xO}OB |R=Ux}@W |=Q@ x}v=F 0 004 =D 0 002
x}v=F 0 0025 R= QDsm |v=tR |=ys=o QO |v=tR s=o R= pqkDU= R}v Cr=L u}= QO
x}v=F 0 0025 w QDt 0 05 ?}DQDx@ |v=tR s=o w xm@W O=a@= u}=Q@=v@ "OW xOy=Wt
QO "CiQo Q=Qk xO=iDU= OQwt s]qD |xO}OB |R=Ux}@W |=Q@ |}=yv pOt w ?=NDv=
xO=O u=Wv 10 pmW QO w xU}=kt [24]|r@k |=y|UQQ@ G}=Dv =@ pOt G}=Dv 'C}=yv

"OW
5 5 OwOL QO pOt |@Uv |=]N xv}W}@ 'OyO|t u=Wv xOt; CUO x@ G}=Dv

"CU= pw@k p@=k w 'OYQO

j}kLD G}=Dv "4
xOW x}yD |OOa pOt R= xO=iDU= =@ 'hrDNt O=a@= =@ |r}]DUt uR=Nt 'xrLQt u}= QO
Q=Qk Cw=iDt |}x} w=R Tv=mQi w xvt=O =@ |v=Uwv CmQL CLD C=aq]= O}rwD |=Q@
|wQ}v xv}W}@ w ?; O=R; K]U |}=Hx@=H xv}W}@ pt=W xOt; CUO x@ G}=Dv w xDiQo

"CU= xOW C@F 3 pwOH QO uRNt Q@ OQ=w |ki=
ltm x@ R}v w 3 pwOH QO xOW x�=Q= C=aq]= R= xO=iDU= =@ 'xrLQt u}= QO
xv}W}@ |v}@V}B |=Q@ ?}DQDx@ 2 w 1 \@=wQ 'l}DvS sD} Qwor= |DNQO pOt VwQ

"Ot; CUO x@ uRNt Q@ OQ=w |ki= |wQ}v w ?; O=R; K]U |}=Hx@=H
�max =a sin

h
(! + b) tanh�1 (4 4637 + a)

i
+ a

(3 7691� 2b+ ! � (b+ 3 7691)
p
a)

+ a
h
(h+ sin!)3 � h2a1=3i+ a

h
ln! + eb + 2b cos!

i
(12)
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"""|
R=Ux

}@W
|=Q@

l}
DvSs

D}Qw
or=

R=x
O=iD

U=`=iDQ= QDt 0 9 ZQa =@ uRNt l} 'p=Ft u=wvax@ "OwW|t O=} R OQ=wt QDW}@ QO
'OQ}o|t Q=Qk QDt 0 002 xvt=O =@ |]N u=Uwv CLD xm|DQwY QO 'QDt 0 6 ?;
'x}v=F Q@ u=}O=Q 9 x@ x}v=F Q@ u=}O=Q 5 5 R= uRNt u=Uwv |}x} w=R Tv=mQi V}=Ri= =@
OYQO 4 OwOL R= ?; O=R; K]U |}=Hx@=H xv}W}@ |v}@V}B QO pOt |=]N OYQO

"O@=}|t V}=Ri= OYQO 5 x@
Q@ OQ=w |ki= |wQ}v u}tND |=Q@ l}DvS sD} Qwor= |DNQO pOt 'xrLQt u}= QO
w xDiQo Q=Qk xO=iDU= OQwt V}=tR; w VRwt; |xrLQt wO QO �5 pmW� uRNt xvO@

"CU= xOW x�=Q= 8 w 7 pw=OH QO G}=Dv
xOWx}yD pOt |=]N '?; `=iDQ= V}=Ri= =@ 'OyO|t u=Wv xOt; CUO x@ G}=Dv
OQ=wt QDW}@ QO s]qD |xO}OB R=|W=v uRNt xvO@ Q@ OQ=w |wQ}v xv}W}@|v}@V}B |=Q@
u=Uwv CLD xm |DQwY QO 'QDt 0 9 ZQa =@ |vRNt 'p=Ft u=wvax@ "O@=}|t V}=Ri=
V}=Ri= =@ 'OQ}o Q=Qk x}v=F Q@ u=}O=Q 9 |}x} w=R Tv=mQi w QDt 0 005 xvt=O =@ |]N
|wQ}v xv}W}@ |v}@V}B QO pOt |=]N OYQO 'QDt 0 9 x@ QDt 0 7 R= ?; `=iDQ=
R= "O@=}|t V}=Ri= OYQO 0 38 x@ OYQO 0 06 OwOL R= uRNt xvO@ Q@ OQ=w |ki=
l}DvS sD} Qwor= \UwD xOW x�=Q= pOt |=]N 'uRNt u=Uwv xvt=O V}=Ri= =@ '|iQ]
u=wvax@ "O@=}|t Vy=m OQ=wt QFm = QO uRNt xvO@ Q@ OQ=w |wQ}v xv}W}@ |v}@V}B |=Q@
CLD xm |DQwY QO 'QDt 0 6 ?; `=iDQ= w QDt 0 9 ZQa =@ uRNt l} 'p=Ft
|xvt=O V}=Ri= =@ 'OQ}o|t Q=Qk x}v=F Q@ u=}O=Q 9 |}x} w=R Tv=mQi =@ |]N u=Uwv
x@ OYQO 2 64 R= pOt |=]N OYQO 'QDt 0 005 x@ QDt 0 002 R= uRNt u=Uwv
V}=Ri= =@ xm O=O u=Wv xOt; CUO x@ G}=Dv 'C}=yv QO "O@=}|t Vy=m OYQO 0 38
OQ=w |ki= |wQ}v xv}W}@ |v}@V}B QO pOt |=]N 'uRNt u=Uwv |}x} w=R Tv=mQi
?; `=iDQ= w QDt 0 9 ZQa =@ |vRNt 'p=Ft u=wvax@ "OwW|t QDsm uRNt xvO@ Q@
Qo = 'OQ}o|t Q=Qk QDt 0 002 |xvt=O =@ |]N u=Uwv CLD xm |r=L QO 'QDt 0 9
'O@=} V}=Ri= x}v=F Q@ u=}O=Q 7 x@ x}v=F Q@ u=}O=Q 5 5 R= uRNt u=Uwv |}x} w=R Tv=mQi

"O@=}|t V}=Ri= OYQO 0 78 x@ OYQO 3 14 R= pOt |=]N OYQO
|=Q@ 'l}DvS sD} Qwor= |xr}Uwx@ 'xOW x�=Q= \@=wQ |=]N \UwDt ' ẁtHt QO
uRNt xvO@ Q@ OQ=w |ki= |wQ}v xv}W}@ w ?; O=R; K]U |}=Hx@=H xv}W}@ |v}@V}B
u=wvax@ =Q l}DvS sD} Qwor= u=wD|t =Pr "CU= OYQO 5 w 11 OwOL QO ?}DQDx@

"O=O Q=Qk xO=iDU= OQwt s]qD |xO}OB |R=Ux}@W |=Q@ ?U=vt |WwQ

|Q}oxH}Dv "5
QO s]qD |xO}OB |R=Ux}@W |=Q@ sD} Qwor= l}DvS |DNQO pOt 'j}kLD u}= QO
Q=Qk xO=iDU= OQwt OwOLt xvt=O =@ |ki= |v=Uwv CmQL R= |W=v |r}]DUt uRNt
w xOW xO=O xaUwD xO}OB u}= |R=Ux}@W |=Q@ |OOa pOt =OD@= Qw_vtu}O@ "CiQo
Q=Qk xO=iDU= OQwt sD} Qwor= l}DvS |DNQO pOt VRwt; |=Q@ xOt; CUO x@ G}=Dv
w |RQt u=tr= |@}mQD VwQ R= w xOW x}yD p;xO}= p=}U T=U= Q@ |OOa pOt "CiQo
G}=Dv R= xO=iDU= =@ l}DvS sD} Qwor= "OW xO=iDU= sm =L CqO=at |=Q@ OwOLt <=RH=
xO=iDU= OQwt s]qD |xO}OB |R=Ux}@W |=Q@ w VRwt; |OOa pOt R= xOt; CUO x@
|wQ}v w ?; O=R; K]U |}=Hx@=H xv}W}@ |v}@V}B |=Q@ |]@=wQ TBU "CiQo Q=Qk
?} Q[ Q=}at 'xOW x�=Q= \@=wQ CkO |UQQ@ |=Q@ "OW x�=Q= uRNt xvO@ Q@ OQ=w |ki=
xOW x�=Q= pOt 'O=O u=Wv xOt; CUO x@ G}=Dv "CiQo Q=Qk xO=iDU= OQwt |oDU@ty
|wQ}v |v}@V}B QO pOt CkO =t= 'OQ=O |@ wN CkO QDt=Q=B wO u}= |v}@V}B QO
K]U |}=Hx@=H xv}W}@ |v}@V}B QO pOt CkO R= QDW}@ uRNt xvO@ Q@ OQ=w |ki=

"QN; pUv |=yswRwtwQm |DNQO V}=tv QO OwHwt C@=F ?}=Q[ "4 pwOH
|ki= |wQ}v xv}W}@ ?; K]U |}=Hx@=H xv}W}@
C1 C0 C1 C0

11 69 6 1603 4 46 ET1
8 3134 3 76 ET2

ET3
3 8111 1 6786 ET4

Fmax =
h
b+ e(6 16035�)+11 69ai6

+ b3 + h� ! � 16 6268
+
h
6 3897p�max

�
b2 + b+ !

�i2
(13)

Fmax '�QDt ?UL Q@� ?; O=R; K]U |}=Hx@=H xv}W}@ �max 'jwi \@=wQ QO
?UL Q@� uRNt u=Uwv xvt=O a '�uDw}v ?UL Q@� uRNt Q@ OQ=w |ki= |wQ}v xv}W}@
w uRNt ZQa b '�x}v=F Q@ u=}O=Q ?UL Q@� uRNt u=Uwv |}x} w=R Tv=mQi ! '�QDt
O=R; K]U |}=Hx@=H xv}W}@ =OD@= j}kLD u}= QO "CU= �QDt ?UL Q@� ?; `=iDQ= h
|OwQw |=yQDt=Q=B R= |m} u=wvax@ OwN TBU w x@U=Lt 10 x]@=Q R= xO=iDU= =@ ?;
Q=Qk xO=iDU= OQwt uRNt xvO@ Q@ OQ=w |ki= |wQ}v xv}W}@ u}tND |=Q@ 11 x]@=Q QO
?=NDv= |i=m O=OaD x@ w ?U=vt O}=@ uw}UqwtQi QO xOW ?=NDv= |=y`@=D "OQ}o|t
xDW=Ov =Q |i=m Q=R@= xOv}; pUv O}rwD |=Q@ l}DvS sD} Qwor= 'CQwYu}= Q}e QO "OvwW
'OvwW ?=NDv= sy QDO=} R O=OaD =@ w QDxO}J}B `@=wD Qo = "s}UQ|tv ?wr]t xH}Dv x@ w
|}=y`@=D =@ w xOW |toQOQU Q=JO xOv}; pUv O}rwD |=Q@ l}DvS sD} Qwor= sy R=@
hPL x@ QO=k 'OUQv ?wr]t xH}Dv x@ =yv; =@ xOv}; |=ypUv QO Qo = xm OwW|t Q}oQO
OwHwt C@=F ?}=Q[ Q=Okt "OwW|t ?=QN |rm Q=DN=U =yv; hPL =@ =Q} R "CU}v =yv;

"CU= xOW xO=O u=Wv 4 pwOH QO |DNQO V}=tv QO
|OOa pOt R= xOt; CUOx@ w xOW |v}@V}B Q}O=kt xU}=kt |=Q@ 'xr=kt u}= QO
O}=@ "CU= xOW xO=iDU= |oDU@ty ?} Q[ QDt=Q=B R= '=yxO=O V}=tR; w VRwt; QO
w |DNU xv}W}@ x@ uO}UQ OvwQ QO xm CU= pw@k p@=k G}=Dv |DQwY QO 'CW=O xHwD
|=yxkrL QO j=iD= u}= "ODi=}v j=iD= |DNU Q=Okt QO |v=yo =v Q}}eD 'G}=Dv uOW =Qoty
pOt 'Qw_vt u}O@ "CU= Q=OQwNQ@ |}xS} w C}ty= R= x}rw= pUv C}atH w x}rw=
?; O=R; K]U |}=Hx@=H xv}W}@ u}tND |=Q@ xO=iDU= OQwt l}DvS sD} Qwor= |DNQO
QO G}=Dv w xDiQo Q=Qk xO=iDU= OQwt V}=tR; w VRwt; |xrLQt wO QO �4 pmW�

"CU= xOW x�=Q= 6 w 5 pw=OH
xOW x}yD \@=wQ |=]N '?; `=iDQ= V}=Ri= =@ xm OyO|t u=Wv xrY=L G}=Dv
QDW}@ QO ?; O=R; K]U |}=Hx@=H xv}W}@ |v}@V}B |=Q@ l}DvS sD} Qwor= ltm x@
CLD xm |DQwY QO 'QDt 0 9 ZQa =@ |vRNt 'p=Ft u=wvax@ "O@=}|t V}=Ri= OQ=wt
'OQ}o|t Q=Qk x}v=F Q@ u=}O=Q 9 |}x} w=R Tv=mQi w QDt 0 004 xvt=O =@ |]N u=Uwv
QO pOt |=]N OYQO 'O@=} V}=Ri= QDt 0 9 x@ QDt 0 6 R= ?; `=iDQ= xJv=vJ
V}=Ri= OYQO 17 x@ OYQO 3 OwOL R= ?; O=R; K]U |}=Hx@=H xv}W}@ |v}@V}B
Vy=m OQ=wt QFm = QO =]N u}= 'uRNt u=Uwv |xvt=O V}=Ri= =@ '|iQ] R= "O@=}|t
CLD Qo = 'QDt 0 7 ?; `=iDQ= w QDt 0 9 ZQa =@ |vRNt 'p=Ft u=wvax@ "O@=}|t
u=Uwv xvt=O V}=Ri= =@ 'OQ}o Q=Qk x}v=F Q@ u=}O=Q 9 |}x} w=R Tv=mQi =@ |]N u=Uwv
xv}W}@ |v}@V}B QO pOt |=]N OYQO 'QDt 0 005 x@ QDt 0 001 R= uRNt
u}vJty "O@=}|t Vy=m OYQO 5 x@ OYQO 15 OwOL R= ?; O=R; K]U |}=Hx@=H
pOt |=]N 'uRNt u=Uwv |}x} w=R Tv=mQi V}=Ri= =@ 'O=O u=Wv xOt; CUO x@ G}=Dv
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xQ=t
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�3
|xQ

wO'
�13
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Q=y@

�h
}QW

l}
v=mt

|U
Ovyt "�VRwt; |xrLQt QO� l}DvS sD} Qwor= R= xO=iDU= =@ ?; O=R; K]U |}=Hx@=H xv}W}@ "5 pwOH

|}x} w=R Tv=mQi |xvt=O `=iDQ= ZQa |}=Hx@=H xv}W}@ |}=Hx@=H xv}W}@ pOt |=]N OYQO
Q@ u=}O=Q� u=Uwv ?; uRNt ?; O=R; K]U ?; O=R; K]U \UwD xOW x�=Q=
�x}v=F �QDt� �QDt� �QDt� �|@ QHD� �|v}@V}B� l}DvS sD} Qwor=
5 5 0 002 0 6 0 9 0 0488 0 0467 4 30
9 0 002 0 6 0 9 0 0086 0 00906 5 35
9 0 003 0 6 0 9 0 0135 0 0136 0 74
9 0 005 0 6 0 9 0 0239 0 0225 5 86
9 0 004 0 6 0 9 0 0187 0 0181 3 21
7 0 002 0 7 0 9 0 0164 0 01809 10 30
9 0 002 0 7 0 9 0 0087 0 0097 11 49
9 0 001 0 7 0 9 0 0042 0 00487 15 95
9 0 005 0 7 0 9 0 0255 0 0241 5 49

5 5 0 002 0 8 0 9 0 0393 0 0466 18 58
7 0 002 0 8 0 9 0 0166 0 0192 15 66

5 5 0 003 0 8 0 9 0 0599 0 0532 11 19
9 0 003 0 8 0 9 0 0142 0 0157 10 56
9 0 005 0 8 0 9 0 0253 0 026 2 77
9 0 004 0 8 0 9 0 0199 0 0209 5 03
9 0 004 0 9 0 9 0 0193 0 02266 17 38

5 5 0 002 0 9 0 8 0 0174 0 0183 5 17
9 0 002 0 9 0 8 0 0101 0 00987 2 28
9 0 003 0 9 0 8 0 0154 0 0148 3 90
9 0 001 0 9 0 8 0 0049 0 00496 1 22
9 0 004 0 9 0 8 0 0208 0 0196 5 77

5 5 0 005 0 9 0 8 0 0446 0 0412 7 62
5 5 0 002 0 9 0 7 0 0104 0 0121 16 35
9 0 002 0 9 0 7 0 0110 0 0116 5 45
9 0 001 0 9 0 7 0 0052 0 00583 12 12
9 0 005 0 9 0 7 0 0279 0 0288 3 23
9 0 004 0 9 0 7 0 0223 0 0231 3 59
9 0 002 0 9 0 6 0 0142 0 0126 11 27
9 0 001 0 9 0 6 0 0069 0 00633 8 26
9 0 005 0 9 0 6 0 0365 0 0313 14 25

"�V}=tR; |xrLQt QO� l}DvS sD} Qwor= R= xO=iDU= =@ ?; O=R; K]U |}=Hx@=H xv}W}@ "6 pwOH
pOt |=]N OYQO |}=Hx@=H xv}W}@ |}=Hx@=H xv}W}@ ZQa `=iDQ= |xvt=O |}x}w=R Tv=mQi
\UwD xOW x�=Q= ?; O=R; K]U ?; O=R; K]U uRNt ?; u=Uwv u=Uwv
l}DvS sD} Qwor= �|v}@V}B� �|@ QHD� �QDt� �QDt� �QDt� �x}v=F Q@ u=}O=Q�

9 60 0 0171 0 0156 0 9 0 6 0 002 7
8 10 0 00454 0 0042 0 9 0 6 0 001 9
11 30 0 04664 0 0419 0 9 0 7 0 002 5 5
1 40 0 0145 0 0143 0 9 0 7 0 003 9
3 98 0 0193 0 0201 0 9 0 7 0 004 9
14 89 0 02826 0 0246 0 9 0 9 0 005 9
10 55 0 0212 0 0237 0 8 0 9 0 002 7
6 84 0 0245 0 0263 0 8 0 9 0 005 9
12 03 0 0177 0 0158 0 7 0 9 0 003 5 5
4 19 0 0174 0 0167 0 7 0 9 0 003 9
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1. genetic algorithm
2. sloshing
3. Carva
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