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Ao RATHBA Python B9 scipy FEHATH BT
import numpy as np
from scipy.integrate import solve_ivp

import matplotlib.pyplot as plt

def dynamics(t, y, m, ¢, k, F):
' X, V=Y
dxdt=v
dvdt = (F-c*v-k*x) /m
return [dxdt, dvdt]

m =1000.0

i ¢=100.0

 k =10000.0

F = lambda t: 1000 * np.sin(2 * np.pi * t)

 y0=1[0, 0]

t_span = (0, 10)
t_eval = np.linspace(0, 10, 1000)

sol = solve_ivp(dynamics, t_span, y0, args=(m, c, k, F), t_eval=t_eval)

plt.figure()
! plt.plot(sol.t, sol.y[0], label="{7 %'

plt.plot(sol.t, sol.y[1], label="1% &
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plt.legend()
plt.show()
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L \V = 10000.0
{ G =10.0
iB=5.0

L A =1000.0

‘M =V * (G- B)**2
'GM=G-B-M/V*A

print(f"¥JFa = E (GM) : {GM}m")
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» import numpy as np

| # ks

rho = 1025 # kg/m"3
|t Y FH
iC.d=08

| T EH
Cm=15

| # B
id=1#m



| # IR

h=10 #m

SR AT L 1R
z=5#m

L SR

V=5 #m/s

L SRS

L dV_dt=1 #m/s12

|t i SR
i A_v=np.pi *d*h

Lt 1T BRI R
A_p=np.pi * (d/2)**2

L IR
F=05*rho*C d*A v*V**2+rho*C_m*A p*V*dV_dt
| print(F 3 IRAE FH 7749 {F) N®)
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BXRNEEENEERELY, ERRRNTEFEREATHA. ER
EEAIR/IN, BHWEEANORN .
L # R
V_current=3 #m/s
0 R
V_structure =0 # m/s

I

: V_relative = V_current - V_structure

L LB



F_current=0.5 *rho * C_d * A_v * V_relative**2 + rho *C_m * A_p * V_relative * dV_dt
print(f" AT FH /U4 {F_current} N")
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LM ER T IR QAT R T FREEAREENT %, wHRTHAN
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from scipy.integrate import odeint
import matplotlib.pyplot as plt

| SR [ AT

omega =2 * np.pi * 1 #rad/s

| MRS A IRATH
omega_current =2 * np.pi * 0.5 # rad/s

it IR

def vibration(y, t, omega, omega_current):

LoX, V=Y
dxdt=v
dvdt = -omega**2 * x + np.sin(omega_current * t)
return [dxdt, dvdt]

AR
{ y0 = [0, 0]

st B ey
+ t = np.linspace(0, 10, 1000)

o BEIR SR
' sol = odeint(vibration, y0, t, args=(omega, omega_current))

|t AL B T LA A28
plt.plot(t, sol[:, 0])

| plt.xlabel("HF 11 (s)')

plt.ylabel('/7 % (m)")

| plt.title(" 45 AP 7E I IO HR B 20 HT)
plt.show()
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» import numpy as np
+ from scipy.integrate import solve_ivp

TN RGN

' m=1000 # G4, Hf7: kg
Lk =10000 # AI/E, H17: N/m
§c=1M)#Nbfqgﬁﬁh N*s/m

L # TR
: def F(t):
© return 1000 * np.sin(2 * np.pi * t) # — TN IE LA T

L )T
def dynamics(t, y):
L u,v=y # AL
du_dt=v # (VBN —H-FEAEEE
dv_dt = (-c*v - k*u + F(t)) / m # 1 /EHT—-F 202 7



return [du_dt, dv_dt]

| # I
YO =10, 01 # 244 1/ EEFIE/E S 0

: # 1 ]/
't_span = (0, 10)

L # KAER) T F T
i sol = solve_ivp(dynamics, t_span, y0, t_eval=np.linspace(0, 10, 1000))

|t AR

import matplotlib.pyplot as plt
plt.plot(sol.t, sol.y[0], label="{\/ }%")
plt.plot(sol.t, sol.y[1], label="1%# ")
plt.legend()

plt.show()
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" import numpy as np

L #IE X B
: M = np.diag([1000, 1000, 1000]) # = /NZ# L, #F1JF % 1000kg



L R
! K = np.array([[20000, -10000, 0],
: [-10000, 20000, -10000],
[0, -10000, 1000011) # ##/)/% #7 10000N/m

L # KEFFOE (H FIFFAE 7] 22
' eigenvalues, eigenvectors = np.linalg.eig(np.linalg.inv(M) @ K)

# B A
: frequencies = np.sqrt(eigenvalues) / (2 * np.pi)

|t i 2R

| print(" [ /7 5% ", frequencies)
print("HREIE R ")

for i in range(len(eigenvalues)):

print(eigenvectors[:, i])
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4.2.1.1 {X883<F: R python I {TAHE I

import numpy as np
import matplotlib.pyplot as plt
from scipy.integrate import odeint

def structure_dynamics(y, t, m, c, k, F):
: X, V=Y

dydt = [v, (F(t) - c*v - k*x)/m]

return dydt

» def F(t):
' return np.sin(2*np.pi*t)

émzl.O
ic=0.1
i k=1.0
:y0=10,0]

t = np.linspace(0, 10, 1000)
sol = odeint(structure_dynamics, y0, t, args=(m, c, k, F))

plt.figure()

plt.plot(t, sol[:, 0], label="{i/ #%")
 plt.plot(t, sol[:, 1], label="14 %)
plt.legend()

| plt.xlabel('fi i1 (s)')

| plt.ylabel ("1 )3")
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| plt.title(" sk ) B 45 5)
plt.show()
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4.2.2.1 XE3761: {EF Python T3S

import numpy as np
import matplotlib.pyplot as plt
from scipy.fftpack import fft

t = np.linspace(0, 10, 1000, endpoint=False)
signal = np.sin(2*np.pi*5*t) + np.sin(2*np.pi*10*t)

signal_fft = fft(signal)
freq = np.fft.fftfreq(t.shape[-1], d=(t[1]-t[0]))

plt.figure()

plt.plot(freq, np.abs(signal_fft))
| plt.xlabel('471% (Hz)')

| plt.ylabel(% 1)

| plt.title(' UK /47 45 L)
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4.2.3.1 XEB%M6: {EH Python BTSSR

_______________________________________________________________________________________________________________

! import numpy as np
: from scipy.linalg import eig

M = np.array([[1, O], [0, 1]1)
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K = np.array([[10, -5], [-5, 101])
eigenvalues, eigenvectors = eig(K, M)

omega = np.sqrt(eigenvalues)
' frequencies = omega / (2 * np.pi)

print("[ii] {7 451%", frequencies)
| print("F545 28", eigenvectors)
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