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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")

hi=0.1

plt.plot(x,y,'r-', Iw="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

foriin range(10):

PAMEG0SEY ...,

txi=tx[i]*0.3

tyi=ty[i]*0.3 ay=0.2*xpl[i]**2

axi=yc[i]; ayi=xc[i]**2; ax=axi*sa; #print(i,xp[i],yplil, txi,tyi)
ay=ayi*sa

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

_width=0.05, head_length=hl, fc="k', ec="k")

plt.arrow(xpl[i],yplil,ax,ay,head_width=0.05,
plt.arrow(xc[il,ycl[i],ax,ay,head_width=0.05, head_length=hl, fc='g', ec='g')
head_length=hl, fc='g', ec='g')
plt.savefig('line-integl.png',dpi=150)

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,

plt.figure()

NP2=101
x=np.linspace(-1,1,NP2)
dx=x[1]-x[0]

y=2%x**2-2 fc='k', ec='k")

tx=np.array([dx for i in range(NP2)]) plt.xlabel('x', fontsize="15", color="b')
ty=4*x*dx plt.ylabel('y', fontsize="15", color="b')
ax=y #plt.show()

ay=x**2 plt.savefig('line-integ2.png',dpi=150)

Linteg_2=sum(ax*tx+ay*ty) print ('plot is done’)
print('Linteg_2=",Linteg_2)
https://physexp.thu.edu.tw/~AP/YC/AM1/

HTML/Line_integ_1.py

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')
foriin range(len(xp)):
txi=dx*5
tyi=4*xp[i]*dx*5
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Problem 3
Consider a line integration % ygdﬂ? + 3zydy along a curve of half circle as shown in 5
(¢}
5] ar D
the figure. According to Green's theorem : —Q —— =3y—2y=y
ox Ay N
j{ 2dz + 3zydy = [f (— — —) dA G
D
- |
D c,
c(t) = (cost,sint), 0 < t < .

The line integrationn is equal to a double integration of an area enclosed by the curve  ¢'(t) = (—sint, cost).
C. Calcuate both integrations and verify the theorem. (01/)\Z8)
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ff(aﬂ? 3y)dA :fl ¥?
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:f / ydydz =& B
—1.40

y=v'1—z2




b

= /{;WF(cost, sint) - (—sint, cost)dt

— /ﬂr(siﬂ2 t,3costsint) - (—sint, cost)dt
0

= /ﬂ(—sinﬂt—l— 3 sin ¢ cos? t)dt
0

= /:r(—sint(l — cos’t) + 3sint cos® t)dt

:f [—sint+4sintc052t)dt
0

c(t) = (cost,sint),0 <t < 7.

c'(t) = (—sint, cost).

/ sintdt = 2
0
T —1
/ sintcos®tdt = f —uldu
0 1

o |

=—(-1)/3+1/3=2/3.

F.ds=—2+4(2/3)=—2+8/3=2/3.
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Problem 4
Evaluate I = f}_ﬁ . d 7 where F (2,51, 2) — @ S — yzi’; and C'is the curve given by

C
F(t)=ti+t2j+k 0<t<1 (0l/\E)

I=

04: ANS:=3

Solution:

F(t) == (l_t) (_1:270) +t<3:0:1>
=<4t—1,2—2t,t>, 0=1<1

F(F@t)=@t—1)(t) i —(2- 21) (t) k

= (4?—t): — (2t — 2%k
r (t) =(4,-2,1)

F(7(t).7 (t) = 4 (4% —t) — (2t — 2t%) = 182 — 6¢

1
fF.dF:f 18¢2 — 6t dt
o 0



Verify the Green's theorem for the following integrations: (a)line integration:

j{ zdz + ydy
C

Problem 5

C is the curve consist with line segments from (0,1) to (0,0) and (0.0) to (1.,0) and a part of
parabolay =1 — z? from (1,0) to (0.1) as shown in the figure. (b)Double integration:

[ (o %)

with P and Q from the integrand of the line integral above. (01/)\E8)
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https://www.youtube.com/watch?v=_wTo0O330kAl







