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m Load the Tensor2Analysis.m Package

The Tensor2Analysism is an ressource file for the book A. Constantinescu and A.M. Korsunsky - Elasticity with Mathematica,
Cambridge University Press, 2007 and can be downloaded from the webpages of the publisher:

http://www.cambridge.org/aus/catal ogue/catal ogue.asp?i sbn=9780521842013& ss=res

or the webpage of authors.

Set Directory[" /mydat a/const ant /El asti ca/El asti caBook/Packages" ]
<< Tensor 2Anal ysis. m

/mydat a/const ant /El asti ca/El asti caBook /Packages

m Define coordinate systems

Clear ["d obal " %" ]

Set Coordi nates [Cylindrical [r, t, z]]
Coordi natesToCartesian[{r, t, z}]

Cylindrical [r, t, z]

{rCos[t], rSin[t], z}
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m Displacement and stresses in the layers from Papkovich-Neuber Potentials

gl _1 = {AL[i], A2[i]} . {Cosh[Aa(z - h[i -1]1)], Sinh[Ax(z - h[i -1]1)]}
Bessel J[O, A r 1 / Sinh[x (h[i]l - h[i -1])]

o[i ] = {A4[i], A3[i]}. {Cosh[Ax(z - h[i -1])]1, Sinh[x(z - h[i -1])1}
Bessel J[0, Ar 1 /x / Sinh[A(h[i]l -h[i -1])]

BesseIJ[O,r A] Csch[A (-h[-1+i]+hTi]
i

(- )]
(AL[i ] Coshr (z-h[-1+i])]+A2[i ] Sinh[A (z-h[-1+i])])

1
—Bessel J[0, r A] Csch[x (-h[-1+i]+h[i])]
A

(A4Ti 1 Cosh[x (z-h[-1+i])]+A3[i ]Sinh[x (z-h[-1+i])])

Full Simplify[Laplacian[ ¢[i]1]1]1]
Full Sinplify[Laplacian[ ¢[i] 11

0

0

psi [i_1= {0, 0, 4 (-1+v[i])y¢[il}
phi[i_1 =4 (-1+ v[i])&[i]

pos = {r, 0, z}
{0, 0, 4BesselJ[0, r A] Csch[x (-h[-1+i]+h[i])]
(Al[i ] Cosh[x (z-h[-1+i])]+A2[i]Sinh{x(z-h[-2+i])]) (-1+VvI[i])}

1

—4 Bessel J[0, r A] Csch[x (-h[-1+i]+h[i])]

A

(AA[i]1Cosh[A (z-h[-1+i])]+A3[i]Sinh[{x(z-h[-1+i1)]) (-1+v][i])

{r, 0, z}

uli_1=1/7 Quli])FullSinmplify[psi[i]l]-1/ (4 (1-vI[i])) Gad[Dot [pos, psi [i]1]+phi[i]]l]

{- — Bessel J[1, r A] Csch[x (-h[-1+i]+h[i])]
2 puli]
((ZXAL[i ] +A4[i]) Cosh[x (z-h[-2+i])]+ (zAA2[i]+A3[i])Sinh[x(z-h[-1+i])]),
0, Bessel J[0, r A] Csch[x (-h[-1+i]+h[i])]
pli]
Cosh[x(z—h[—1+i])] (ZAA2[i ] +A3[i ] +AL[i ] (-3+4v][i])) +
Sinh{x (z-h[-1+i])] (zXAL[i ] +A4[i] +A2][i] (—3+4v[i])))}
Lphi = Laplacian[¢[i]l] = O;
Lpsi = Laplacian[¢[i]] = O;
DrLphi = D[Laplacian[¢[i]], r] = O;
DzLphi = D[Lapl acian[¢[i]1], z] = O,
DrLpsi = D[Laplacian[¢[i]], r] = O;
DzLpsi = D[Lapl acian[y[i 1], z] = O;
eps[i_] =

Full Simplify[l/2 (Gad[u[i]] + Transpose[Grad[u[i]]]), Assunptions - {Lphi, Lpsi}];
sigli_]1 =2uli] (v[i]l /7 (L -2v[i]) Trleps[i]l]ldentityMatrix[3] + eps[i]);
Full Sinplify[Div[sig[i]], Assunptions - {Lphi, DrLphi , DzLphi , Lpsi, DrLpsi, DzLpsi }]
{0, 0, 0}
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Boundary conditions between layers: bonded

lh = Full Simplify[{ (u[i][[1]]-u[i + 11[[11] ) / BesselJ[1, r Al ,

(Uuli 1[[3]1-uli + 11[[3]]1 ) / BesselJ[O, r a] ,

(sig[i][[3, 3]1-sigli + 11[[3, 311 ) / (ABesselJ[0, ra]) ,

(sig[il[[l, 3]1-sigli + 11[[1, 311 ) / (ABesselJ[1, ra]) } /. z » h[i]]

1

{————————(Csch{A (-h[iJ+h[1+i])] (AMA[1+i]+XAL[1+i]h[i])puli]-
2pfi ] ufl+i]
(A3[i ] +XA2[i Th[i]+Coth[x (-h[-1+i]+h[i])] (AMA[i]+XAL[i]h[i]))u[l+i]),
1

(AA[i]+A3[i ] Coth[x (-h[-1+i]+h[i])]+

ull

NP

]

AL[i ] (Ah[i]+Coth[x (h[=1+i]-h[i])] (3-4vVI[i]))+

A2[i ] (-83+aCoth[x (-h[-1+i]+h[i])]h[i]+4Vv[i]))+

Csch[x (h[i]-h[1+i])] (A3[L+i]+AA2[1+i]h[i]+AL[l+i] (-3+4v[1l+i]))

pull+i]

A3[i ] +A4[i ] Coth[x (-h[-1+i]+h[i])]+A2[i] (Ah[i]-2Coth[x (h[-1+i]-h[i])] (-L+v[i]))+
AL[i] (-2+xCoth[A (-h[-1+i]+h[i])]h[i]+2v[i])+

Csch[x (h[i]-h[l+i])] (AM[L+i]+AAL[L+i]h[i]+2A2[1+i] (-1+v[1l+i]))

~AA[i ] +A3[i ] Coth[x (h[-1+i]-h[i])]+

AL[i] (-Ah[i]+Coth[x (-h[-1+i]+h[i])] (1-2v[i]))+

A2[i] (L+xCoth[x (h[-1+i]-h[i])]h[i]-2v[i])-

Csch{a (h[i ] -h[1+i])] (A3[1+i]+AA2[1+i]h[i]+AL[l+i] (-1+2v[l+i]))}
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Full Simplify[ Solve[ Thread[lh == {0, 0, 0, 0} 1, {Alf[i], A2[i], A3[i], AMd[i]1}]11

1
{{AL[i] > - . Csch[a (h[i]-h[1l+i])]
4pufl+i] (-1+v[i])

((A3[1+i]+2aA2(1+i]h[i])Sinh[2x (h[-1+i]-h[i])] (ufi]-p[l+i])+

2A4[1+i]Sinh[A (h[-L+i]-h[i1)]% (-pu[i ] +u[l+i]) -2A2[L+ilu[l+i] (-L+v[l+i])+
2A2[1+i]Cosh[2x (h[-1+i]-h[i])]u[l+i] (-L+v[l+i])+

AL[1+i] (2ah[i]Sinh(x (W[-1+i]-h[i])]% (-p[i]+p(l+i])+
Sinh[2x (h(-1+i]-h[i])] (u[1+i] (1-2v[1+i])+puli] (-3+4v[1+il)))),
1
A2[i ] > Cschix (h[i]-h[1+i])] (-(A3[1+i]+xA2[1+i]h[i])
4ufl+i] (-1+vI[i])
(uli ] -u[l+i]) +Cosh[2x (h[-1+i]-h[i])] (A3[1+i]+AA2[L+i]lh[i]) (u[i]-u[l+i])+
Sinh[f2x (h[=1+i]-h[i])] (A4[Ll+i] (-p[i]+pu[l+i])+2A2[1+i]u[l+i] (-12+v[l+i]))+
AL[1+i] Buli]-ufd+i]+ah[i]Sinh(2x (h[-1+i]-h[i])] (~u[i]+u[l+i]) -
Apufi ] v[l+i]+2u[l+i]v[l+i]+
Cosh[2 A (h[=1+i]-h[i])] (u[l+i] (1=-2v[l+i])+u[i] (=3+4v[1l+i])))),
1
A3[i] > Cschix (h[i]1-h[1l+i])]
Aufl+i] (-1+vJ[i])
(AMd[1+i] (Ah[i]Sinh[2x (-h[- 1+i]+h[i])]( uli ] +u[l+i]) -
2uli] (=1+vli])+2Cosh[2x (-h[-1+i]+h[i])]uli] (- 1+V[IJ)>+
ACosh[2A (-h[-1+i]+h[i])]h[i] (-(A3[1+i]+AA2[1 I} 1) (i ] -pll+i])+
AL[L+i ] (uli] (A+2v[i]-4v[l+i])+pu[l+i] (-1+2v[1l+i])))
Ah[i] ((A3[1+i]+xA2[1+iTh[i]) (u[i]-p[l+i])~+
A1[1+i] (u[l+i] (L-2v[l+i])+uli] (—1—2\/[ 1+4v[l+il]))) +
Sinh[ (h[1+i1+h['])1(A3[1+i]<u[1+i](374wi]) pli] (=1+2vI[i])) +
A2[1+iJh[i] (u[i] (-1+2v[i])+ufl+i] (L-4v[i]+2v[1l+i]))
[(L+i] (u(l+i] (Rh[i12-(-83+4v[i]) (-1+2v[1+i]))-

12 (-1+2v[i]) (-3+4v(1+i]))))),

+

] (22
1
MITi] > Csch{x (h[i]-h[1l+i])]
Aufl+i] (-1+v[i])
(2A4[1+i](Ah['}Sinh[ (h[=1+i]-h[i])1% (u[i ] -p[l+i])+
Sinh[2x (h[-1+i]-h[i])Juli] (-1+v[i]))+A3[L1+i] (-u[i]+3u[l+i]+
Ah[i]SIﬂh[ Ah[=1+i ) -h{i )] (-pli ] +p[l+i]) +2p[ ] v[i]-4pu[l+i]v[i]+
Cosh[2A (h[-1+i]-h[i])] (u[i] (1-2v[i])+pu[l+i] (-3+ 4V[l])))+lA2[ +1]h[i]
(-ufi] (xhfi)sinh[2a (h[-1+i]-h[i])]+2Sinh[x (h[-1+i]- hii )12 (-1 +2v]i )+
pll+i] (xhfi]Sinh[2x (h[-1+i]-h[i])]+
28inh[)<h[—1+i}—h[i])}2(—1+4v[i}—2v[1+i])))+
AL[1+i] (u[1+i] (-222h[i)?Sinh[x (h[-1+i]-h[i]))?+ah[i]Sinh[2x (h[-1+i]-h[i])]
(-1+2v[l+i])+2Sinh[x (h[-1+i]-h[i])]% (-3+4V]i]) (-1+2v[1+i])) +uli]
(22%h(i12Sinh(ax (h(-1+i]-h(i])]?+xh(i]Sinh[2x (h[-1+i]-h[i])] (L+2v[i]-
4v[l+i])-2Sinh[A(h[-1+i]-h[i])]1% (-1+2v]i]) (-3+4v[1+i]))))}}
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m Boundary conditions between layers: sliding

lhs = Full Sinmplify[{ (u[i1[[3]]-uli + 11[[3]] ) / BesselJ[O, r a]
(sig[il[[3, 3]11-sig[i + 11[[3, 311 ) / (ABesselJ[0, ra]) ,
sig[i1[[1, 311 / (ABesselJ[1, r A]),
sig[i + 11[[1, 311 /7 (ABesselJ[1, ral) } /. z » h[i]]

1 1
[=|—— (™[] +A3[i]Coth{x (-h[-1+i]+h[i])]+
2 \uli]
Al[i ] (xh[i]+Coth[Ax (h[-2+i]-h[i])] (3-4vVv][i])) +
A2[i ] (-=-3+ACoth[A (-h[-12+i]+h[i])]h[i]+4V[i])) +
CschiA (h[i]-h[1+i])] (A3[1+1]+AA2[1+i]h[i]+AL[1l+i] (-3+4v[l+i]))
Wil ’
A3[i] + [i]Coth[{x (-h[-1+i]+h[i])] +
A2[i] (Ah[i]-2Coth[x (h[-12+i]-h[i])] (=2+VI[i]))+
Al[i] (-2+xCoth[x (-h[-12+i]+h[i])]h[i]+2V[i])+
Csch{A (h[i]-h[1+i1)] (AA[1+i]+2AAL[1+i]h[i]+2A2[2+i] (-1+vVv[1+i])),
Csch[A (-h[-1+i]+h[i])]
(-Cosh[x (-h[-2+i]+h[i])] (A3[I ] +AA2[i Jh[i]+AL[i] (-1+2v[i])) +
Sinh[A (h[-1+i]-h[i])] (AA[i ] +2AAL[i Jh[i]+A2[i] (-1+2VI[i]))),
-Csch| (—h[i]+h[l+i])](A3[l+i]+]A2[1+i]h[i]+Al[l+i](—1+2v[1+i}))}

Ful | Simplify[ Solve[ Thread[lhs == {0, 0, 0, 0} 1, {Al[i], A2[i], A3[i], A4[i1} 1]
Sol ve: :svars: Equations nmay not give solutions for all "solve" variables. >

$Aborted

Nor mal [CoefficientArrays[lhs, {ALl[i], A2[i]1, A3[i]1, AA[i1}1I[[111] // MatrixForm
Cschx (h[i ]-h[1+i])] (A3[1+i J+XA2[1+i ] h[i J+AL[1+i ] (-3+4 v[1+i]))
2 u[1+i]

Csch[A (h[i]-h[1+i])] (AM[Ll+i]+AAL[1+i]h[i]+2A2[1+i] (-1+v[1l+i]))
0

—~Csch{x (-h[i7+h[1+i])] (A3[L+i]+XAA2[1+i]h[i]+AL[1+i] (-1+2v[1+i]))

Nor mal [CoefficientArrays[lhs, {ALl[i], A2[i]1, A3[i]1, A4[i1}1I[[211] // MatrixForm
Xh[i]+Coth[x (h[-1+i ]-h[i])] (3-4v[i])
2 uli]
—2+2Coth[x (-h[-1+i]+h[i])]h[i]+2V][i]
1)

AGCsch[x (-h[-1+i]+h[i])]h[i]Sinh[x (h[-1+i]-h[i])]-Coth[Xx (-h[-1+i]+h[i])] (-1+2V][i])
0

m Displacement and stresses in the halfspace

Yf

A5 EXp[ - A (z - hf )] BesselJ[0, A1 ]
of AT

A6 Exp[ - A (z - hf )] Bessel J[0,

/ A

A5 e (-"f+2) A Bessel J [0, r 1]

A6 e (-Nf+2) A Bessel J [0, r 1]

A
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Full Simplify[ Laplacian[ yf ]]
Full Sinmplify[ Laplacian[ ¢f ] ]

0

0

psif = {0, 0, 4 (-1+vf) yf}
phif = 4 (-1+ vf) ¢f

pos = {r, 0, z}
{0, 0, 4A5e (M2) 4 (_1+vf) Bessel J[0, r 2]}

476 e (hfz) 2 (_ 14 vf) Bessel J[0, r 2]
A

{r, 0, z}

uf =1 /7 2uf) FullSinplify[psif -1/ (4 (1-vf)) Gad[Dot [pos, psif]l+phif]]

( ef-2) 2 (A6 + A5z 1) Bessel J[1, 1 A] 0 e -2) 2 (A6 + A5 (3+z A-4vf)) Bessel J[0, r 1]
2 uf T 2 uf
Lphi Lapl aci an[¢f ] = O;

Lpsi = Laplacian[yf] ==

DrLphi = D[Laplacian[¢f], r] = O;
DzLphi = D[Lapl acian[¢f], z] = O;
DrLpsi = D[Laplacian[yf], r] = 0;
DzLpsi = D[Laplacian[yf], z] == O;

epsf = FullSinplify[l/2 (Gad[uf] + Transpose[Grad[uf]] ), Assunptions - {Lphi, Lpsi}];
sigf =2uf (vf 7/ (1 - 2vf) Tr[epsf]lldentityMatrix[3] + epsf);
Full Simplify[Div[sigf 1, Assunptions - {Lphi, DrLphi , DzLphi , Lpsi, DrLpsi, DzLpsi}]

{0, 0, 0}

m Boundary conditions last layer to half space: bonded

Ihf = Full Simplify[ {(u[i][[1]1]- uf[[1]] ) / BesselJ[1, r ] ,
(uli1rr311 - uf [[31] ) / BesselJ[O, raA] ,
(sig[il[[3, 311 -sigf[[3, 311 ) / (xBesselJ[O, r A1),
(sigli1[[1, 311 -sigf[I[l, 3]] ) / (xBesselJ[1, rAl) } /. z » hf /. h[i] -» hf]

—uf (hf XA2[1 ] +A3[i ] + (hf XAL[i ] +A4[i ]) Coth[A (hf —h[-1+i])]) + (A6 + A5 hf A) u[i ]

{ : :

2 pf i)

—  (uf M ] +pf A3[i] Coth[x (hf —h[-1+i])]+
2puf ufi]
(A6 +A5 (3+hf X—4vf)) uli]+uf A2[i ] (-3 +hf XCoth[x (hf ~h[-1+i])]+4Vv][i]) +
uf AL[i ] (hf X-3Coth[x (hffh[ 1+i1)]+4Coth[a (hf —h[=1+i1)]v[i1)),
-2A5-A6 -A5 hf X +2 A5 vf + hf A []+A3[i]+(bth[)\(hf—h[ 1+i7)
(AA[i]+2A2[i ] (-1+v[i])) +AL[i] (-2 +hf ACoth[x (hf —h[-1+i ]
_A5 _ A6 - A5th+2A5vf+A2[] AL - (thAZ[i]+A3[i})Coth[ (
2M2[i ] v[i]+AL[i ] (-hf x+Coth[x (hf —h[-1+i])] -2 Coth[x (hf —h

vIil),
hi-1+i7])] -

]
)] +2
hf -

[-1+i]))viiD}
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Ful | Sinplify[ Solve[ Thread[|hf == {0, 0, 0, 0} ], {AL[i], A2[i], A3[i], A[i]1}1]
1
{{AL[i] > —————————sSinh[x (hf ~h[-1+i])]?
2uf (-1+vI[i])

(-uf (A6 +A5 (2+hf x-2vf)) +uf (A5+A6 +A5hf Xx-2A5vf) Coth|

A(hf ~h[-1+i])] +
(A6 + A5 hf A~ (A6 +A5 (3+hf x-4vf)) Coth[x (hf —~h[-1+i7])]) uli]),
1
A2[i] > ————————Sinh[x (hf ~h[-1+i])]
2uf (=1+vJ]i])

(-uf (A5 +A6 +AShf X -2A5 vf) +uf (A6 +A5 (2+hf Xx-2vf))
(A6 +A5 (3+hf x-4vf) - (A6B+A5hf X) Coth[x (hf —h[-1
1
A3[i] > —————————Sinh[x (hf —h[-1+i])]?
2uf (-1+vI]i])
(uf (hf X (A5 +A6 + ABhf X -2A5Vvf) + (A6 (3-hf ) +A5 (3-6Vvf +hf A (1-hf x+2vf)))
Coth{x (hf —h[-1+i])] -4 (A5+A6+A5hf A-2A5vf) Coth[x (hf —h[-1+i])] v[i]) +
U[i] (A6 (2-hf 2) ~AShf X (1+hf A-4vf) + (A6 (-1 +hf A) +A5 (-3 +hf A (-1 +hf x) +4vf))
Coth{x (hf —h[-1+i1])] +
2 (~A6 -A5hf A+ (A6 +A5 (3+hf A-4vf)) Coth[x (hf —h[-1+i])]) v[i])),
1
- Sinh{x (hf —h[-1+i]1)] (-hf xpuf (A5 +A6 +A5hf X -2A5vf)
2uf (=1+v]i])
Cosh[x (hf —h[-1+i])] +uf Sinh[x (hf —h[-1+i])]
) +

(A6 (-3 +hf X) +A5 (-3 +hf X (-2+hf x-2vf)+6vf) +4 (A5+A6+A5hf x-2A5vf) v[i]) +
wli] (Cosh[x (hf —h[-1+i])] (A6 (=2 +hf X) +ABhf X (L+hf x-4~vf) +2 (AB+A5hf X) v[i]) +
Sinh[a (hf —h[=1+i])]

(A6 - ABhf X +A5 (3+hf X (1-hf A) -4 vf)

Coth[x (hf —h[-1+i])] +
+11)1) uli ]y,

A4

-2 (A6+A5 (3+hf x-4vf)) v[i])))}}

m Boundary conditions last layer to half space: sliding

lhs = Full Sinplify[{ (u[i1[[3]]- uf[[3]] ) / BesselJ[O, r A]

(sigli1[[3, 3]11-sigf[[3, 311 ) / (xBesselJ[O, r A1) ,
sigli1[[1, 311 / (ABesselJ[1, r A1),
sigf [[1, 3]] /7 (xBesselJ[1, ra]) } /.

)

z » h[i1]
( 1
2 puf pli]
(et (NI (A6 + A5 (3-4vf) + A5 Ah[i]) uli]+uf (A[i]+A3[i]Coth[x (-h[-1+i]+h[i])]+
AlL[i ] (Ah[i]+Coth[x (h[-1+i]-h[i])] (3-4v[i])) +
A2[i] (-3+ACoth[x (-h[-1+i]+h[i])]h[i]+4v[i]))),
A3[i ] +A4d[i]Coth[x (-h[-1+i]+h[i])]-e*P-h0D (A6 _2A5 (-1 +vf)+A5h[i]) +
A27i] (Ah[i]-2Coth[x (h[-1+i]-h[i])] (-1+vVI[i])) +
Alfi] (-2+xCoth[x (-h[-1+i]+h[i])]h[i]+2V[i]),
Csch[x (-h[-1+i]+h[i])]
(-Cosh[Xx (-h[-1+i]+h[i])] (A3[i]+XA2[i]hJi ]+A1[i] (-1+2vI[i])) +
Sinh[x (h[-1+i]-h[i])] (AM[i]+XAL[i]h[i]+A2[i] (-1+2VI[i]))),
e (hf-hii)

Normal [CoefficientArrays[lhs, {(ALl[i], A2[i], A3[i], AA[i1}1I[[2111 // MatrixForm
Ah[i]+Coth[x (h[-1+i 1-h[i])] (3-4v[i])

2 uli]
~24+2Coth[x (-h[-1+i]+h[i])]h[i]+2v[i]
ACsch[a (-h[-1+i]+h[i])]h[i]Sinh{x (h[-1+i]-h[i])]-Coth[x (-h[
0

-1+i]+h[i])] (-1+2v[i])
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a6 = Full Sinplify[ Solve[ Thread[| hs[[4]] == 0], {A6}1[[1]1]1]
(A6 5> A5 (-1 +2vf -ah[i])}

lhss = Full Simplify[lhs /. a6]
1

{2ufu[i]
A3[i ] Coth[A (-h[-1+i]+h[i])] +AL[i ] (Ah[i]+Coth[Ax (h[-1+i]-h[i])] (B-4v][i])) +
A2[i} (-3+aCoth(ax (-h[-1+i]+h[i])]h[i]+4v[i]))),

~A5 et (M-NTT) L A3 ] + Ad[i]Coth[x (-h[-1+i]+h[i])]+

A2Ti ] (Ah[ ]-2Coth[x (h[-1+i]-h[i])] (-1+vI[i]))+

Alfi] (-2+xCoth[x (-h[-1+i]+h[i])]h[i]+2V[i]),

Csch[x (-h[-1+i]+h[i])]

|

]

(-2A5 e MNED (1w vE ) pli ] +uf (AALI] +

(-Cosh[x (-h[-1+i] +hTi
Sinh[{x (h[-1+i]-hTi

1)) (A3[I ] +XA2[i Jh[i ] +AL[i ] (-1+2v]i
)1 (AA[i ]+ AAL[T T h(i ] +A2[i] (-1+2v[i]))), O}

a4 = Solve[lhss[[3]] == 0, A4[i11I[1]]

{A4[i] > Csch{x (h[-1+i]-h[i])]Sinh[A (-h[-1+i]+h[i])]
<7 [ ] Coth[x (-h[-1+i]+h[i])]+A3[i]Coth{a (-h[-1+i]+h[i])]+
A2[i ] Coth[x (-h[-1+i]+h[i])]h[i]+A2[i]Csch[x (-h[-1+i]+h[i])]
Slnh[ (h[-1+i]-h[i])]-xAL[i]Csch[x (-h[-1+i]+h[i])]hTi]
Slnh[ (h[-1+i]-h[i])]+2A1[i ] Coth[x (-h[-1+i]+h[i])]v[i]-
A2[i ] Csch[x (-h[-1+i]+h[i])]Sinh[A (h[-1+i]-h[i])]V[i])}

lhsss = Full Simplify[lhss /. a4]

A5 et (M-hiiD 1 vfy (A2[i]-AL[i ] Coth[Ax (h[-1+i]-h[i])]) (=1+V][i])

- +
uf pli]
A5 e (M-hID) _AT1[i ] +A2[i ] Coth[x (h[-1+i]-h[i])]-
Cschix (h[-1+i]-h[i])]® (A3[i]+AA2[i 1 h[i]+AL[i] (-1+2v[i])), 0, O}



