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你可以驗證向量場
a是一個保守場





AM1-Q05B 前面㇐題
稍加變化
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import matplotlib
import matplotlib.pyplot as plt
import numpy as np
matplotlib.use("Agg")

t=np.linspace(0,1*np.pi,100)
dt=t[1]-t[0]
x=np.cos(t)
y=np.sin(t)
tx=-np.sin(t); 
ty=np.cos(t)
ax=np.sin(t)
ay=np.cos(t)**2
Linteg_1=sum(ax*tx+ay*ty)*dt
print('Linteg_1=',Linteg_1)

plt.axis("equal")
hl=0.1
plt.plot(x,y,'r-', lw='1')
plt.plot(0.0,0.0, 'bo')
plt.plot(1.2,1.4, 'wo', ms='1')
t=np.linspace(0,np.pi,10)
xc=np.cos(t)
yc=np.sin(t)
tx=-np.sin(t); ty=np.cos(t)
plt.arrow(-1.5,0,3.4-
hl,0,head_width=0.02*3, 
head_length=hl*1, fc='k', ec='k' )
plt.arrow(0,-0.5,0,1.9-
hl,head_width=0.02*3, head_length=hl*1, 
fc='k', ec='k' )
plt.plot(xc,yc,'bo')
sa=0.5
for i in range(10):

txi=tx[i]*0.3
tyi=ty[i]*0.3
axi=yc[i]; ayi=xc[i]**2; ax=axi*sa; 

ay=ayi*sa

plt.arrow(xc[i],yc[i],txi,tyi,width=0.03,head
_width=0.05, head_length=hl, fc='k', ec='k' )

plt.arrow(xc[i],yc[i],ax,ay,head_width=0.05, 
head_length=hl, fc='g', ec='g' )
plt.savefig('line-integ1.png',dpi=150)

plt.figure()  
NP2=101    
x=np.linspace(-1,1,NP2)    
dx=x[1]-x[0]
y=2*x**2-2
tx=np.array([dx for i in range(NP2)])
ty=4*x*dx
ax=y
ay=x**2
Linteg_2=sum(ax*tx+ay*ty)
print('Linteg_2=',Linteg_2)

xp=np.linspace(-1,1,20)
yp=2*xp**2-2
plt.plot(xp,yp,'r-')
xp=np.array([-0.9,-0.7,-0.4,0,0.4,0.7,0.9])
yp=2*xp**2-2
plt.plot(xp,yp,'bo')
for i in range(len(xp)):

txi=dx*5
tyi=4*xp[i]*dx*5

ax=0.2*yp[i]
ay=0.2*xp[i]**2
#print(i,xp[i],yp[i],txi,tyi)

plt.arrow(xp[i],yp[i],txi,tyi,width=0.03,head
_width=0.05, head_length=hl, fc='k', ec='k' )

plt.arrow(xp[i],yp[i],ax,ay,head_width=0.05, 
head_length=hl, fc='g', ec='g' )

plt.arrow(-1.5,0,3.4-
hl,0,head_width=0.02*3, 
head_length=hl*1, fc='k', ec='k' )
plt.arrow(0,-2.5,0,2.8-
hl,head_width=0.02*3, head_length=hl*1, 
fc='k', ec='k' )
plt.xlabel('x', fontsize="15", color='b')
plt.ylabel('y', fontsize="15", color='b')
#plt.show()
plt.savefig('line-integ2.png',dpi=150)
print ('plot is done’)

https://physexp.thu.edu.tw/~AP/YC/AM1/
HTML/Line_integ_1.py
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這㇐個python程式提供
了這個題目的畫圖和數
值線積分。
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這個問題的解答請參考下面這個影片：
https://www.youtube.com/watch?v=_wToO33okAI



End of AM1-Q05B


