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' import numpy as np

! E = 200e9
nu=0.3
i l=1e-d

iL=1.0
n_nodes =5
i nodes = np.linspace(0, L, n_nodes)

elements = np.array([[0, 1], [1, 2], [2, 3], [3, 4]11)



|t YR
boundary_conditions = np.array([0, 0, 1, 1, 0]) # 77— 7>l 7 — 1~ 17 00 A i

L #E X T
' loads = np.array([0, -1000, 0, 0, 01) # 55 — 1> 77 41 22 I/  1000N /577

B
def stiffness_matrix(E, I, L):
| k = np.array([[12, 6*L, -12, 6*L],
[6*L, 4*L*L, -6*L, 2*L*L],
[-12, -6*L, 12, -6*L],
[6*L, 2*L*L, -6*L, 4*L*L]]) * E*I/(L**3)
return k

|t SRR A

K = np.zeros((n_nodes*2, n_nodes*2))

for e in elements:
k = stiffness_matrix(E, I, nodes[e[1]] - nodes[e[0]])
K[2*e[0]:2*e[0]+2, 2*e[0]:2*e[0]+2] += Kk[:2, :2]
K[2*e[0]:2*e[0]+2, 2*e[1]:2*e[1]+2] += Kk[:2, 2:]
K[2*e[1]:2*e[1]+2, 2*e[0]:2*e[0]+2] += k[2:, :2]
K[2*e[1]:2*e[1]+2, 2*e[1]:2*e[1]+2] += k[2:, 2:]

IR
i K = K[np.ix_(np.where(boundary_conditions == 0)[0], np.where(boundary_conditions == 0)[0])]
! F = loads[np.where(boundary_conditions == 0)[0]]

sty
displacements = np.linalg.solve(K, F)

R

print( {0 f2: U displacements)
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import numpy as np

1 X RRIERLL TS
|E=200e9 # HfEHEE, Hfr: Pa
' A=0.01 #ZETH, Bl mr2
L=10 # KA B m



 F = 1000

' n_elements = 10
' n_nodes = n_elements + 1

' nodes = np.linspace(0, L, n_nodes)

' elements = np.zeros((n_elements, 2), dtype=int)
: for i in range(n_elements):
elementsli] = [i, i+1]

k=(E*A)/L*np.array([[1, -1], [-1, 1]])

K = np.zeros((n_nodes, n_nodes))
foriin range(n_elements):
K[elements[i][0]:elements[i][1]+1, elements[i][0]:elements[i][1]+1] += k

L K[0,:] =0
K[, 0] =0
| K[0, 0] =1
§majw
L K[:,-1] =0
L K[-1,-1] =1

F_vec = np.zeros(n_nodes)
F_vec[-1]=F

U = np.linalg.solve(K, F_vec)

print("TH AALFS: 1, U)
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def shape_function(x, xi):

return (1-xi) /2, (1 +xi)/2

def residual_function(u, x, E, A, F):
du_dx = np.gradient(u, x)
return E * A * du_dx-F

: def galerkin_equation(xi, x, E, A, F):
N1, N2 = shape_function(x, xi)
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