[1]1:

[2]:

[3]:

[3]:

[4] :

import sympy as sp

sp.var('x E')
sp.var('y', cls=sp.Function);

d = sp.Piecewise(
(0.035, x < 0.04),
(0.04, x < 0.1),
(0.045, x < 0.21),
(0.04, x < 0.275),
(0.035, True),

Q. —

(0.035 for x < 0.04
0.04 forz<0.1
0.045 forz < 0.21
0.04 forz < 0.275

0.035 otherwise

sp.plot(d, (x, 0, 0.315));
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fix})

0.044 -

0.042 -

004t | T T
090 005 010 015 020

0,038 -

0.036 -

[6]: I = sp.pi * d*x4 / 64
I

[5]: 1.500625 - 106 for z < 0.04

2.56- 1076 forz < 0.1
T 4.100625 - 1076 forz < 0.21
2.56- 1076 for z < 0.275
1.500625 - 1076  otherwise

64

[6]: sp.plot(I, (x, 0, 0.315));




16 1

14 -

12 1

10 1

0.8 1

[7]: M = sp.Piecewise(
(3889 * x, x < 0.14),
(980 - 3111 * x, True),

)
M
70 (39804 for < 0.14
980 — 31112 otherwise

[8]: sp.plot(M, (x, O, 0.315));

L0




fix)

500 1

400 1

300

200 1

100 1

= P

.00 0.05 0.10 015 020 025

[9]: egs = [sp.Eq(sp.diff(y(x), x, x), sp.simplify(M / (E * I)))]
sols = sp.dsolve(egs, func=[y(x)], ics={y(0.0): 0, y(0.315): 0})

eqs[0]
[9]: 'w for x < 0.04
% forz < 0.1
o 60697088858.4057
%y(w) = m48554549611.3397x ore =
- —4 for x < 0.21
24500000000.o;;7775000000.0m for = < 0.275
\ 41795918367.346%T—El32680716368.18:c otherwise

[10]: len(sols)
[10]: 1

[11]: sol = sols[0].simplify()
sol

[11]:



(x (8799228924.79252a:2 — 1396950617.03929)

- for x < 0.04
1.0(5157946447.369842% —1379472461.147662—466084.157110103) i
o orx < 0.1
1.0(3220080574.367762% —1321336484.95762—4341815.90311427 ) for < 0.14
() = - o ) or x )
1.0(—2575898860.081792° +2434311362.4688222 —1662140075.703232+11562351.6650154) f
5 orz < 0.21
1.0(—4126091899.657392°43899296105.751442:2 —2072343128.746082+47455503.3647597 )
7 for z < 0.275
1.0(—7038930620.989862: +6652027009.228622 —2925494840.756222+134474892.374797 ) .
o otherwise

[12]: sp.plot(sol.rhs.subs(E, 207e9), (x, 0, 0.315));

fix)

0.0000& T T T T . T
o 0.05 0.10 0.15 0.20 0.25 0.30

—0.00025

—0.00050

-0.00075

-0.00100 A

-0.00125 A

-0.00150

-0.00175 A

[13]: yp = sp.diff(sol.rhs, x)

yp
[13]: 17598457349.58512 + 8799228924.79252m2—1396950617.03929 for z < 0.04
1.0(15473839342.109522 — 1379472461.14766)
o forx < 0.1
2

1.0(9660241723.103275 1321336484.9576 ) forz < 0.14
1.0(—7727696580.2453822 +4868622724.937642—1662140075.70323 )

z forx < 0.21
1.0(—12378275698.97222:24+7798592211.502872—2072343128.74608 ) f

5 orx < 0.275
1.0(—21116791862.969622+13304054018.45722—2925494840.75622) .

o otherwise



[14]:

[15]:

[15]:

[16]:

[16]:

[17]:

[17]:

[]:

sp.plot(yp.subs(E, 207e9), (x, 0, 0.315));

fix)

—0.0040 -

—0.0045 -

—0.0050 -

—0.0055) 1

—0.0060 -

—0.0065 -

yp.subs(x, 0)

1396950617.03929
E

yp.subs(x, 0.14)

1131995747.18477
E

yp.subs(x, 0.315)

830031497.545357
E




