e (x A BENORERBAICEBLNG B )
o= («5ELH FRMHEERIZ A FHBRDOMET+)

ni3= Clear["Global™ %"]

na= (#IREIEDLR, COEEELICIRELTRNTTS. «)

nBsi= hn = 12

outs]= 12

ner=  (*\psi wﬁﬁ*ﬂwﬁﬁﬁ*)
nr= psi = @;

Do[psi = psi+a[i] *s~i, {i, 9, nn}]

nol= Ppsi

ouwg- a[@] +safl] +s?a[2] +s>a[3] +s*a[4] +s°a[5] +
s®a[6] +s’a[7] +s®a[8] +s?a[9] +s'®a[10] +s'ta[11] +s*a[12]

niop= (xs SV ERHHRIB, ﬁﬁ%ﬁ:*)

ni11= eqbcl = (psi /. s » @) - psi@

ouf1= —psi@ +a[0]

n2= eqbc2 = D[psi, {s, 1}] /. s ->0

outf12= a[1]

n3:= ansl = Solve[{egbcl == @, eqbc2 == @}, {a[@], a[1]}][[1]]

oufz= {a[@] - psi@, a[l] » 0}

na= (+IEREHEpsilcRAL, psi®BEMZD. »)

ni1sp= psi = psi /. ansi

ouis=- psi@+s?af2] +s*a[3] +s*a[4] +s°a[5] +s®a[6] +
s’a[7] +s%a[8] +s”a[9] +s¥a[10] +s'ta[11] +st?a[12]

nier= (xGoverning equation N A. CCT, k~2=P/EIx)

ni7:= eql = D[psi, {s, 2}] +k”~2 x Cos[psi]

o= 2af[2] +6saf3] +12s*a[4] +20s>a[5] +30s*a[6] +
42s°a[7] +56s%°a[8] +72s”a[9] +90s®a[10] +110s” a[11] +

132s™a[12] + k® Cos[psi@+s®a[2] +s*a[3] +s*a[4] +s”a[5] +s°a[6] +

s’a[7] +s*a[8] +s”a[9] +s™a[10] +s'ta[11] +s?a[12]]

nier= (#Cos[] DIAZESICOVTHRBERL, XEEEsOREFHRHMTRE +)
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nit9}= eq2 = FullSimplify[Series[eql, {s, @, nn}]]

ourie= (2a[2] +k*Cos[psi@]) +6a[3] s+ (12a[4] -k®a[2] Sin[psi0]) s? +

1
20a[5] - k*a[3] Sin[psi@]) s>+ [30a[6] - — k* (a[2]°Cos[psi@] +2a[4] Sin[psie])) st
2

42a[7] -k* (a[2] a[3] Cos[psi@] +a[5] Sin[psi6])) s°+

Ul

6

(
(
1
( 6a[8] + —k* (-3 (a[3]*+2a[2] a[4]) Cos[psi@] + (a[2]’-6a[6]) Sin[psie])J st +
(72a[9] +—k*(-2(a[3] a[4] +a[2] a[5]) Cos[psi@] + (a[2]?a[3] -2a[7]) Sin[psi@}))

1
s7 + (90a[10] +—Kk? ((a[2]*-12 (a[4]®+2a[3] a[5]) -24a[2] a[6]) Cos[psi@] +
24

12 (a[2] (a[3]*+a[2] a[4]) -2a[8]) Sin[psi@})) S8+

1
(110a[11] +—k*((-6a[4]a[5] +a[3] (a[2]’-6a[6]) -6a[2] a[7]) Cos[psi@] +
6

(a[31°+6a[2] a[3] a[4] +3a[2]*a[5] -6a[9]) Sin[psie])) s? 4

1
(132a[12] +—k* (10 (3a[2]%a[3]?+2a[2]’a(4] -6 (a[5]*+2a[4]) a[6] +2a[3] a[7]) -
120
12a[2] a[8]) Cos[psi@] + (-a[2]°+6@a([2] (a[4]*+2a[3]a[5]) +

60a[2]’a[6] +60 (a[3]*a[4] -2a[10])) Sin[psie])J st

1
—k? (4 (3a[2]%a[3]a[4] +a[2]a[5] -6 (a[5] a[6] +a[4] a[7] +a[3] a[8]) +

24
a[2] (a[3]°-6a[9])) Cos[psi@] + (-a[2]*a[3] +12a(3] (a[4]*+a[3]a[5]) +
24a[2] (al4] a[5] +a[3] a[6]) +12a[2]*a[7] -24a[11]) Sin[psi0]) s*' -

1

— (k* ((a[2]°-3@a[3]*-186a([2]* (a[4]*+2a[3] a[5]) -126a([2]%a[6] +

720

360 (a[6]°+2 (a[5] a[7] +a[4] a[8] +a[3]a[9])) -
360a[2] (a[3]%a[4] -2a[10])) Cos[psi@] +
30 (2a[2]%a[3]*+a[2]%a[4] -12a[2] (a[5]°+2a[4] a[6] +2a[3] a[7]) -12a[2]%a[
8] -4 (a[4]’+6a[3]a[4] a[5] +3a[3]%al6] -6a[12])) Sin[psi@])) s +0[s]*

neop= (*CDERBD s DFRBERTHS+)

n211= eqs@ = Coefficient[eq2, s, O]

oupi= 2af2] +k*Cos[psig]

nez2i= eqsl = Coefficient[eq2, s, 1]

out22= 6 a[3]

ne3= eqs2 = Coefficient[eq2, s, 2]

oupa= 12a[4] - k*>a[2] Sin[psio]
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ne4= eqs3 = Coefficient[eq2, s, 3]

oue- 20a[5] —-k*a[3] Sin[psi0]

nis= eqsd = Coefficient[eq2, s, 4]
1 2 2

ouizs- 30a[6] - —k* (a[2]Cos[psi@] +2a[4] Sin[psie])
2

npee= eqs5 = Coefficient[eq2, s, 5]

oupe= 42a[7] - k% (a[2] a[3] Cos[psi@] +a[5] Sin[psi@])
ne71= eqs6 = Coefficient[eq2, s, 6]

1
ouer- 56 a[8] + —k? (-3 (a[3]*+2a[2] a[4]) Cos[psi@] + (a[2]’-6a[6]) Sin[psie])
6

ng= DO [

eqs[i] = Coefficient[eq2, s, i];

Pr'int[i, ] 3 eqs[i]], {i: 0) nn—2}]

@, 2a[2] +k%*Cos[psi0]

1, 6a[3]

2, 12a[4] -k®>a[2] Sin[psie]
3, 20a[5] -k®a[3] Sin[psie]

1
4, 30a[6] - — k® (a[2]%Cos[psi@] +2a[4] Sin[psi0])
2

5, 42a[7] - k® (a[2] a[3] Cos[psi@] +a[5] Sin[psi0])

1
6 , 56a[8] + —k? (-3 (a[3]*+2a[2] a[4]) Cos[psi®] + (a[2]’-6a[6]) Sin[psi0])
6

1
7, 72a[9] + —k? (-2 (a[3] a[4] +a[2] a[5]) Cos[psi®] + (a[2]%a[3] -2a[7]) Sin[psie])
2

1
8 , 90a[16] + —k* ((a[2]*-12 (a[4]*+2a[3] a[5]) -24a[2] a[6]) Cos[psi@] +
24

12 (a[2] (a[3]*+a[2] a[4]) -2a[8]) Sin[psi@])

1
9, 110a[11] + — k* ((-6a[4] a[5] +a[3] (a[2]’-6a[6]) -6a[2] a[7]) Cos[psi@] +
6

(a[31®+6a[2]a[3]a[4] +3a[2]?a[5] -6a[9]) Sin[psie])

k2

10 , 132a[12] +
120

(10 (3a[2]?a[3]%+2a([2]%a[4] -6 (a[5]°+2a[4] a[6] +2a[3] a[7]) -12a[2] a[8]) Cos[psi@] +
(-a[2]°+60a([2] (a[4)®+2a[3]a[5]) +60a[2]°a(6] +60@ (a[3]*a[4] -2a[10])) Sin[psie])

npop=  (#BIL BN ERETZHDYA MER *)
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npop= eqlst = {}; anlst = {};
Do[eqlst = Append[eqlst, eqs[i] == O] ;

anlst = Append[anlst, a[i+2]];

3 {i) 0, nn—2}]
np21= eqlst
out[32]= {Za[Z} + K2 Cos[psi@] ==0, 6a[3] =0, 12a[4] —kza[Z] Sin[psi@] =0,

1
20a[5] -k*a[3] Sin[psi@] =0, 30a[6] - — k* (a[2]%Cos[psi@] +2a[4] Sin[psie]) = o,
2

42a[7] -k* (a[2] a[3] Cos[psi@] +a[5] Sin[psie]) = O,

1
56a[8] + —k® (-3 (a[3]*+2a[2] a[4]) Cos[psi@] + (a[2]’-6a[6]) Sin[psie]) = O,
6

1
72a[9] + —k* (-2 (a[3] a[4] +a[2] a[5]) Cos[psi@] + (a[2]*a[3] -2a[7]) Sin[psi@]) =@,
2

1
90a[10] + —k* ((a[2]*-12 (a[4]?+2a[3] a[5]) -24a[2] a[6]) Cos[psi@] +
24

12 (a[2] (a[3]*+a[2] a[4]) -2a[8]) Sin[psi@]) = o,

1
110a[11] + —k* ((-6a[4] a[5] +a[3] (a[2]’-6a[6]) -6a[2] a[7]) Cos[psi0] +
6

(a[31’+6a(2] a[3] a[4] +3a[2]?a[5] -6a[9]) Sin[psie@]) = o,
1
132a[12] + — k? (1@ (3a[2]?a[3]*+2a(2]%a[4] -6 (a[5]*+2a[4] a[6] +2a[3] a[7]) -
120
12a[2] a[8]) Cos[psi@] + (-a[2]°+6@a([2] (a[4]*+2a[3]a[5]) +
60a[2]%a[6] +60 (a[3]*a[4] -2a[10])) Sin[psie]) = }

n33= anlst
oupsz= {a[2], a[3], a[4], a[5], a[6], a[7], a[8], a[9], a[1@], a[1ll], a[12]}
n34= (*@_2,+4., @_nn EROHBIEDIGEIL ABXEMR +)
nes;= ansl = Solve[eqlst, anlst] [[1]]
1 1
oul3s}= {a[Z} - - —k®Cos[psi@], a[3] » 0, a[4] » - — k* Cos [psi@] Sin[psi@],
2 24

1
a[5] >0, a[6] > — k®Cos[psi@] (3 Cos[psi@]®-Sin[psi®]?), a[7] > @,
720

a[8] - - k®Ssin[psi@] (-33Cos[psi@]’ + Cos[psi®] Sin[psi@]?), a[9] - @, a[16] -
40320
- ((k*® Cos[psi@] (189 Cos[psi®]* - 306 Cos [psi@]*Sin[psi@]? +Sin[psie]*)) /3628800),
1
a[ll] >0, a[12] > - ——
479001 600

k'?Sin[psi@] (8289 Cos[psi@]® - 2766 Cos[psi@]’ Sin[psi@]®+ Cos[psi@] Sin[psie]”) }
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nize;= psians = FullSimplify[psi /. ansl]

1 1
ouzel- psi® - — k? s® Cos[psi@] + — k®s® (2 Cos[psi@] + Cos[3 psi@]) -
2 720

1
— ks Cos[psi@] (33 +94Cos[2psiB] +62Cos[4psi0]) -
3628800
1 1
— k*s* Cos[psi@] Sin[psi@] + — k& s® (49 Cos[psi@] + 17 Cos[3 psi@]) Sin[psi0] -
24 80640
(k*? s'? (4835 Cos [psi@] + 2763 Cos [3 psi@] + 691 Cos [5psi@]) Sin[psi@]) /479601600
narp- (#SERITTEM s1=s/L, s=L CEhHAEO«)

ngze- €q2 = (psians /. {s»>slx%L}) /.s1l-1

1 2,2 1 66
ouzsl= psi® - — k“L“ Cos[psi@] + — k° L° (2 Cos[psi@] + Cos[3 psiv]) -
2 720

— k™ L'™Cos[psi@] (33 +94Cos[2psiBd] + 62 Cos[4psivd]) -
3628800

1
— k*L* Cos [psi@] Sin[psi@] + k® L® (49 Cos[psi@] + 17 Cos[3 psi@]) Sin[psie] -

24 80640
(K L'? (4835 Cos [psi@] + 2763 Cos [3 psi@] + 691 Cos[5psi@]) Sin[psie]) /479601600

npoy= (*k”*2=P/EI => k~2L"2=PL~2/EI => k”2L"2-P1x)

n4or= (%P1 *ﬁmiﬁi*)

n#1= nonlinl =eq2 /. {k»>P17(1/2) /L}

1 1
ou41= psi@ - — P1Cos[psi@] + — P1® (2 Cos[psi@] + Cos[3 psi@]) -
2 720

— P1°Cos[psi@] (33+94Cos[2psi@] + 62 Cos[4psi0]) -
3628 800
1 2 4

— P1° Cos [psi@] Sin[psi0] + P1® (49 Cos[psi@] +17 Cos[3 psi@]) Sin[psio] -
24 80640

(P16 (4835 Cos [psi@] + 2763 Cos[3 psi@] + 691 Cos [5 psi@]) Sin[psie]) /479001600

n421= (*psi@ a Plo)ﬁﬁ_&’é*wé*)
n43= Print["psi®@  P1"];
Do[
anspsi2 = FindRoot [nonlinl /. {psi® - i+ Pi / 180}, {P1, 1}]1[[1]1][[2]1];

Print[i, " , ", anspsi2], {i, 20, 80, 20}]

psie P1

20 , 0.730592
40 , 1.69231
60 , 3.40621

80 , 8.66843
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in4s]:= ( *BEOLHICEMABERLERT )

n@el= (*psi@ p qr2 delta/L ( L-Delta) /L)
0,0.707107,8.88178%10~-16,7.45058+x10"-9,0.
5,0.737277,0.175021,0.0581376,0.99797
10,0.766044,0.353003,0.116035,0.991884
15,0.793353,0.537053,0.173455,0.981758
20,0.819152,0.730592,0.230164,0.967617
25,0.843391,0.937551,0.285935,0.949493
30,0.866025,1.16264,0.340551,0.927422
35,0.887011,1.41171,0.393808,0.901442
40,0.906308,1.6923,0.445517,0.871586
45,0.92388,2.01447,0.495511,0.837871
50,0.939693,2.39217,0.543651,0.800287
55,0.953717,2.84559,0.589836,0.758772
60,0.965926,3.40541,0.63402,0.713174
65,0.976296,4.12138,0.676242,0.66318
70,0.984808,5.0812,0.716688,0.60817
75,0.991445,6.45953,0.755834,0.546873
80,0.996195,8.67877,0.794849,0.476389
85,0.999048,13.2333,0.837329,0.38802  *)

nari= (xTEDHETE #)

ni4gr= (% y=Sin[psi_@] *Integrate[Cos[beta], {s,0,s}]+
Cos[psi_O] *Integrate[Sin[beta], {s,0,5}]*)
nior= (% x=Cos[psi_@] *xIntegrate[Cos[beta], {s,0,s}]-
Sin[psi_0]*Integrate[Sin[beta], {s,0,5}]*)
nso= (*Here, beta=a_2%xs"2+a3%S"3+....%)

ns1= betal = psi - psi@

oust= s2af2] +s*a[3] +s*a[4] +s°a[5] +s%a[6] +
s’a[7] +s%a[8] +s’a[9] +s¥a[10] +s'ta[11] +st?a[12]
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n521= Series[Cos [betal], {s, @, nn-1}]

a[2]1* a[4)?

~a[3]a[5] -a[2] a[6]| s+
24 2

1

(—a[2]3a[3]—a[4}a[5}—a[3]a[6}—a[2}a[7])sg+

6

1 1 a[5]?

—a[2]%a[3]1%+—a[2]%a[4] - -a[4] a[6] -a[3]a[7] -a[2] a[8] | s*+

4 6 2

1 1 1

(fa[Z]a[3}3+fa[2]2a[3]a[4}+fa[2}3a[5}—

6 2 6

nsa- (#RREURBALT, HAICHEST3+)
ns4p= Tl = FullSimplify [Integrate[Series[Cos [betal], {s, ©, nn}], {s, 0, s}]]

1 1 1

ousa s - — s°a[2]? - —s®a[2] a[3] - —s’ (a[3]*+2a[2] a[4]) -
10 6 14

1 1
—s®(a[3]a[4] +a[2]a[5]) + — s’ (a[2]*-12 (a[4]®+2a([3] a[5]) -24a[2] a[6]) +
8 216
1

— s (-6a[4]a[5] +a[3] (a[2]’-6a[6])-6a[2]a[7]) +
60

6 (a[5] a[6] +a[4] a[7] +a[3] a[8]) +a[2] (a[3]°-6a[9])) -
1

s¥ (a[2]°-30a[3)*-180a[2]° (a[4]*+2a[3] a[5]) -120a[2]°a[6] +
9360

360 (a[6]°+2 (a[5] a[7] +a[4] a[8] +a[3]a[9]))-360a([2] (a[3]*a[4] -2a[10]))

nss= Do[Print[i, " , ", Coefficient[T1, s, i]], {i, 1, nn}]
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In[56]:=

Out[56]=

1
- (3a[2)%a[3)a[4] +a[2]*a[5] -6 (a[5] a[6] +a[4] a[7] +a[3] a[8]) +a[2] (a[3]’-6a[9]))

T2 = FullSimplify[Integrate[Series[Sin[betal], {s, 0, nn}], {s, 0, s}]]

24a(2] (a[4] a[5] +a[3] a[6]) -12a[2]*a[7] +24a[11]) +

1
— s (2a[2]%a[3]%+a[2]%a[4] -12a[2] (a[5]*+2a[4] a[6] +2a[3]a[7]) -
312

12a[2]*a[8] -4 (a[4]’+6a[3] a[4] a[5] +3a[3]%a[6] -6a[12]))

ns7:= Do[Print[i, " , ", Coefficient[T2, s, i]], {i, 1, nn}]
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N
-
@

[\
w

©
IS

12, — (a[2)%a[3]-12a[3] (a[4)*+a[3]a[5]) -
288

24 a[2] (a[4] a[5] +a[3] a[6]) —12a[2]2a[7] +24a[11])

nser= (xTEDHDEHE «)
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ns9p= defyl = T1 » Sin[psi@] + T2 * Cos [psi0]

1 1 1 1 1
mmF(—?aﬁ]+—faﬁ}+—§aM]+—§aﬁ}w—s7@Rf—6ﬂm>—
3 4 5 6 42
1 1
—s® (a[2]%a[3] -2a(7]) - —s° (a[2] (a[3]%+a[2] a[4]) -2a[8]) -
16 18
1 1
— ' (a[3)°+6a[2] a[3]a[4] +3a[2]%a[5] -6a[9]) +
60 1320
st (a[2]°-60a[2] (a[4]®+2a[3]a[5])-60a[2]°a[6] -60 (a[3]°a[4] -2a[10])) +
1
—s'? (a[2]*a[3] -12a(3] (a[4]*+a[3] a[5]) -
288
24a(2] (a[4] a[5] +a[3] a[6]) -12a[2]%a[7] +24a[11]) +
1
— ' (2a[2]%a[3]%+a[2]%a[4] -12a[2] (a[5]*+2a[4] a[6] +2a[3]a[7]) -
312

12a[2]%a[8] -4 (a[4]>+6a[3] a[4] a[5] +3a[3]?a[6] -6a[12])) | Cos[psi@] +

1 1 1 1
(s———ssap]z——sﬁap}a[3]———s7(aB}2+2ap]a[4”-——ss(aB]a[41+ap}a[ﬂ)+

10 6 14 8

1
—s” (a[2]*-12 (a[4]®+2a[3] a[5]) -24a[2] a[6]) +
216

1 1
—s'® (-6a[4] a[5] +a[3] (a[2]’-6a[6])-6a[2]a[7])+—s™
60 132
(3a[21%a[3]%*+2a[2]%a[4] -6 (a[5]°+2a[4] a[6] +2a[3] a[7]) -12a[2] a[8]) +

1
—s'? (3a[2]%a[3] a[4] +a[2]?a[5] -6 (a[5] a[6] +a[4] a[7] +a[3] a[8]) +
72

1
a[2] (a[3)’-6a[9])) - s (a[2]°-30a[3]"-180a[2]* (a[4]*+2a[3] a[5]) -
9360

120a[2]%a[6] +360 (a[6]°+2 (a[5] a[7] +a[4] a[8] +a[3] a[9])) -

360a[2] (a[3]%a[4] -2a([10])) | Sin[psie)]
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neoy= defxl = T1 » Cos [psi@] - T2 * Sin[psia]

1 1 1
out[s0}= (s——ssa[Z]Z——ssa[Z] a[3] - —s’ (a[3]*+2a[2] a[4]) -
10 6 14
1 1
—s®(a[3]a[4] +a[2] a[5]) + — s’ (a[2]*-12 (a[4]®+2a(3] a[5]) -24a([2] a[6]) +
8 216
1 1
— s (-6a[4] a[5] +a[3] (a[2]’-6a[6])-6a[2]a[7])+ —s™
60 132
(3a[2]?a[3]%+2a([2]%a[4] -6 (a[5]*+2a[4] a[6] +2a[3] a[7])-12a[2] a[8]) +
1
—s'? (3a[2)%a[3] a[4] +a[2]a[5] -6 (a[5] a[6] +a[4] a[7] +a[3] a[8]) +
72
1

a[2] (a[3)°-6a[9])) " 53o

s (a[2]°-30a[3]"-180a[2]* (a[4]®+2a[3] a[5]) -120a[2]’a[6] + 360

(a[61*+2 (a[5] a[7] +a[4] a[8] +a[3] a[9])) -36@a[2] (a[3]?a[4] -2a[10]))

1 1 1 1 1
cOs[psie]-(—s3a[2]+—s4a[31+—ssa[41+—s5a[5]-—s7 (a[21’-6a(6]) -
3 4 5 6 42
i 8 2 i 9 2
s® (a[2]%a[3] -2a[7]) - — s’ (a[2] (a[3]*+a[2] a[4])-2a[8]) -
16 18
1 1
— s (a[3)°+6a[2] a[3] a[4] +3a[2]%a[5]-6a[9]) +
60 1320
s (a[2]°-60a[2] (a[4]*+2a[3] a[5])-60a[2]%a[6] -60 (a[3]”a[4] -2a[10])) +
1
—s'? (a[2]*a[3] -12a(3] (a[4]®+a[3]a[5]) -
288
24a(2] (a[4] a[5] +a[3] a[6]) -12a[2]%a[7] +24a[11]) +
1
— ' (2a[2]a[3)%+a[2]%a[4] -12a[2] (a[5]*+2a[4] a[6] +2a[3]a[7]) -
312

12a[2]%a[8] -4 (a[4]®>+6a[3] a[4] a[5] +3a[3]%a[6] -6a[121))) Sin[psi@]

1= ( *Te DB DR ITIE * )

ne2= defy2 = FullSimplify[ ((defyl /. ansl) /. {s - L*s1}) /L]

———— (-27 K™ " s1* Cos [psi@]® (273 + 127 k? L? s1? Sin[psie] ) +
97297 200

2106 k° L® 517 Cos [psi@]”* (165 + k* L? s1* Sin[psi@] (55 +9k* L s1%Sin[psie@])) +
4290 s1 (22680 Sin[psi@] - k®L°s1° (18 + k* L? s1% Sin[psi@] ) Sin[2psi0]?) -
8 k? L? s1° Cos [psi@]* (2027025 + k* L? s1> Sin[psie)]
(405405 + 2 k° L® s1° Sin[psi@]® (39 + k? L* s1* Sin[psi6] ) - 63 k® L® s1® Sin[2 psie]?)))
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nes- defy3 = defy2 /. {k » P17 (1/2) /L}
1

oufes: ————— (-27 P1° s1* Cos [psi@]® (273 + 127 P1s1° Sin[psi@] ) +
97297 200

2106 P1° s1’ Cos [psi@]* (165 + P1s1% Sin[psi@] (55+9P1s1®Sin[psi@])) +
4290 51 (22680 Sin[psi@] - P1% s1° (18 + P1 51> Sin[psi@]) Sin[2psi@]?) -
8 P1 51> Cos [psi@]® (2027025 + P1s1° Sin[psi0]
(405405 + 2 P1° s1°Sin[psi@]’® (39 + P1s1?Sin[psi@]) - 63 P1*s1®Sin[2 psi@]?)))

ne4= defx2 = FullSimplify[ ((defx1 /. ansl) /. {s - L*sl1}) /L]

1
Out[64]=

6227020 800
(-128s1 (-48648600 + k* L* s1* (810810 - 10725 k* L* s1* + 146 k® L® s1°) ) Cos [psi@] -

1584 k* L* 51° (32760 - 845 k* L* s1* + 16 k® L® s1°) Cos[3 psi@] +

518918400 k* L? s1° Sin[2 psi@] + k® L®s1” (2k* L? s1% (265980 - 9557 k* L* s1%) Cos [5 psi@] -
5461 k® L® s1° Cos [7 psi@] - 308880 (32Sin[2psi@] + 17 Sin[4 psi0]) +
78 k* L* s1* (2072 (Sin[2psi@] + Sin[4 psi@]) +691Sin[6 psie]) ) )

nes- defx3 = defx2 /. {k» P17 (1/2) /L}

1
oufes: ———————— (-128 s1 (48648600 + P1° s1* (810810 - 10725 P1% s1% + 146 P1* s1°) ) Cos [psi@] -
6227020 800

1584 P1? s1° (32760 - 845 P1% s1% + 16 P1* s1°) Cos [3 psi@] +

518918400 P1s1° Sin[2psi@] + P1> s1” (2P1s1% (265986 - 9557 P1% s1*) Cos [5 psi@] -
5461 P13 s1° Cos [7 psi@] - 308880 (32Sin[2 psi@] +17 Sin[4 psi0]) +
78 P1% s1* (2072 (Sin[2psi@] + Sin[4psi@]) +691Sin[6 psie]) ) )

nesi= (* Deflections of the beam x)

ne71= (*Preparation of relation between psi@ and P1 «x)

nesr= nonlinl

1 1
ougssl= psi® - — P1Cos [psi@] + — P1% (2 Cos[psi@] + Cos[3 psi0]) -
2 720

——P1° Cos[psi@] (33 +94 Cos[2psi@] + 62 Cos[4psi0]) -
3628800

1
— P12 Cos[psi@] Sin[psid] +
24 80640

(P1° (4835 Cos [psi@] + 2763 Cos[3 psi@] + 691 Cos [5 psi@]) Sin[psie]) /479001600

P1* (49 Cos[psi@] + 17 Cos[3 psi®]) Sin[psi0@] -
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o= Plot[nonlinl /. P1 - 120 « Pi / 180, {psi®@, -2, 5}]

Out[69]=

o= FindRoot[nonlinl /. psi@ - 20 « Pi/ 180, {P1, 1}][[1]1]1[[2]]

out[70)= @.730592

n71= (*psi@ EH5EATPL(ERTHE) ERHD+)
n721= Print ["psi@ P1 y/L x/L "];
deflstx = {};

deflsty = {};
Do[

psi®0 = i » 10 » Pi / 180;

ansP1 = FindRoot[ (nonlinl /. {psi@ - psi@0d}) == 0, {P1, 1}]; (*Print[];

Print["alpha=",1i%10,", wl=", ansP1[[1]][[2]]]1%*);
defx4 = (defx3 /. ansP1) /. {s1l-> 1, psi@ - psi@o};
defy4 = (defy3 /. ansP1) /. {s1l > 1, psi@ - psieo};
deflstx = Append [deflstx, {defx4, ansP1[[1]1][[2]]}];
deflsty = Append [deflsty, {defy4, ansP1[[1]1][[2]]}];

Print[ix1@0, " , ", ansP1[[1]]1[[2]], " , ", defy4, " , ", defx4];

> {i, 1, 8}]

(+HEROTOYbx)

ListPlot[{deflstx, deflsty}, Frame -» True, GridLines - Automatic, Joined - False,

PlotStyle -» PointSize[0.02], FrameLabel -» {"Deflections”, "Load (P172/EI)"}]
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Out[76]=
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