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Abstract: Aiming at the heavy workload and complex calculation in Area estimation which is commonly used in
engineering calculation, this paper conducts an area estimation research based on computer advanced language course.
Monte Carlo scattering method is used to estimate the graph area, and the hierarchical definite integral calculation is realized.
This method effectively solves the problem of calculation complexity in the area estimation process, leading students to carry
out in-depth learning with high sense of achievement and train themselves the ability of computational thinking.
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description in random library
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Fig.1 Geometric meaning of definite integral of
simple function in the first quadrant
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from random import random
from time import perf_counter
DARTS = 1000%1000*10
hits = 0.0
start = perf_counter( )
for i in range(l, DARTS+1) :
x,y = random(),random()
if pow(y,2)<x<pow(y,0.5):
hits=hits+1
s = hits/DARTS
print("EAHE: {}" .format(s))
print("iZFF R AR {}"
start))
FKikTT A
from random import random
darts=1000%1000
hits=0.0

.format(perf_counter()—

for i in range(l,darts+1):
x,y=random(),random()
if y<=x**3.
hits+=1
S=hits/darts

print("FrsKEF A {}" . format(S))
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random i random
n time import perf counter
DARTS = 1000%1000%10
hits = 0.0
start = perf_counter( )
i in range(1, DARTS+1) :
%,y = random() , random()

EiRZ: 0.2501002
EATEER: 11.194

>>> |

pow(y,1/3 )<x<1:
hits=hits+1

" .format(s))
" .format (per{

random in
darts=1000%1000
5=0.0

range (1, darts+1) :

x, y=random (), random () Python 3.7.6
f y<=x**3:

(auD64) ]
hits+=1
S=hits/darts

print (AR # (7. format () [

(b)F&ik Nl R ZisfT4H
Ho kit FER

Fig.2 The calculation results checked by program
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Fig.3 Graphic representation of definite integral of
two function curves in the first quadrant
from random import random
from time import perf_counter
DARTS = 1000%1000*10
hits = 0.0
start = perf_counter( )
for i in range(l, DARTS+1) .
x,y = random(),random()
if pow(v,2)<x<pow(y,0.5):
hits=hits+1
s = hits/DARTS
print("HMAE: {}" .format(s))

print("@frEtEE: {}" .format(perf_counter()—

start))
om random random
rom time import perf_counter (@ Python 3.7 hell
DARTS = 1000%1000%10 Ele Edit Shell Debug Options Window
hits = 0.

Python 3.7.6 (tags/v3.7.6:
(AMD64) 1" on win32

start = perf_counter( )
for Type “help”, “copyright”,
>>>

i in range(l, DARTS+1) :
X,y = random(), random ()

RESTART:

it pow(y, 2) <x<pow(y, 0. 5) :
hitschits+l

3333622
¥ %
s = hits/DARTS :10. 4254339
print (Vi #15

" . format(s))
print (AT E: (7

. format (perf_counter () -start))

A4 ZHIERRyITHLER
Fig.4 The results of definite integral calculation
verified by experiments
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Fig.5 Graphic representation of definite integral of
extended four quadrant function graph
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from random import random
from time import perf counter
DARTS = 1000%10
hits = 0.0
start = perf_counter( )
for i in range(l, DARTS+1) .

x=8+random()

y=6*random()—2

if pow(y,2)/2<x<y+4.:

hits=hits+1
s = (hits/DARTS)#*48.0
print("HwAHE: {}" .format(s))
print("izfFREZ: {}"
start))
B AR R, DAXCCRE R 2 R R, 07 i
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from random import uniform
darts=1000+1000
pos=0.0

.format(perf_counter()—

neg=0.0
for i in range(l,darts+1);
x,y=uniform(0, 8),uniform(—2,4)
if y>=0 and y>=x—4 and y<=(2#x)*%0.5.
pos+=1
elif y<0 and y>=x—4 and y>=—(2%x)%x0.5;
neg+=1
S=48+(pos+neg)/darts
print(" IR AR " . format(S))
PP KA Py thon 8 7 i 17 45 10 L 6 B /R B ilE 1

SR LR U [P[VExE — (x — 4)]dx=18%5 1
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22,

Fle Edit Format Run_Op
com random import random
from time import perf_counter
DARTS = 1000%10
hits = 0.0
start = perf_counter( )
for i in range(1, DARTS+1) :
x=8*random ()
y=6*random () -2
if pow(y, 2) /2¢x<y+4:
hits=hits+l

jons_Window _Help

RESTART

52
#2: 0.02341870000000C

s = (hits/DARTS)*48. 0
print ("HBLE . format (s))
print ("IZAT R[] & . format (perf_counter ()-start))

()BT K —iBfT45R

File Edit Format Run Options Window Help o
f random imp uniform dit
darts=1000%1000 ho: g
pos=0.0 (AMD64) ] on win32
neg=0. 0 Type “help”, “copyr:
for i in range(l, darts+1): 222 .
X5 y=uniform(0.>8) . uniform(*%. 4)) ===== RESTART: C:/U:
if y>=0 and =x—4 and y<=(2%x)**0.5: rd
ypns+=l ¥ ¥ PSR I 17. 966496
1if y<0 1 y>=x—-4 and y>=—(2%x)**0. 5:(>>>
neg+=1
S=48% (pos+neg) /darts
print ("FisRE ALy {17, format (S))
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Fig.6 Calculated value of definite integral verified
by Experimental results
5 X REHIMLEIRE (Three dimensional
interactive network classroom)
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Fig.7 Interactive group diagram of three dimensional

communication
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