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Al —EDOREKRE Ny I 7ELOZE

import math
import numpy as np
import matplotlib.pyplot as plt
import japanize_matplotlib
rng = np.random.default_rng()
def func_server_1(t_0,lamda,n):
s = -(math.log(1l - rng.random())/lamda)
sum_a_1 = s
sum_a_2 = s
sum_return = 1
while (sum_a_1 <= n):
if sum_a_2 >= t_
sum_a_2 = 0.
sum_return += 1
s = -(math.log(l - rng.random())/lamda)
sum_a_1 += s
sum_a_2 += s
h = (sum_return)/n
return h
x = list(range(1,100,1))
y1 = [func_server_1(0.1,j,10000) for j in x]
y2 = [j/(0.1xj + 1) for j in x]

0:
0

fig, ax = plt.subplots()
ax.grid()
ax.set_title("",fontsize=20)
ax.set_xlabel("A",fontsize=16)
ax.set_ylabel("h",fontsize=16)
ax.set_ylim(0,12)

plt.plot(x, yl, marker="o", color = "red", linestyle = "--",label=’> FKlf#i>)
plt.plot(x, y2, color = "blue", linestyle = "solid",label=" IE5HfE’,linewidth=3.5);
plt.savefig(’s_1_ittei_graph.pdf’)

plt.legend()

plt.show()

A2 EEDHICESTERE, Ny I 7ELOES

import math

import numpy as np

import matplotlib.pyplot as plt
import japanize_matplotlib

rng = np.random.default_rng()

def func_server_1(lamda,service,n):
s_a = -(math.log(1l-rng.random())/lamda)
sum_a_1 = s_a
sum_a_2 = s_a
sum_return = 1
s_s = -(math.log(1 - rng.random())/service)
while (sum_a_1 <= n):
if sum_a_2 >= s_s:

18



sum_return += 1
sum_a_2 = 0.0
s_s = -(math.log(l - rng.random())/service)
s_a = -(math.log(1l - rng.random())/lamda)
sum_a_1 += s_a
sum_a_2 += s_a
h = (sum_return)/n
return h

x = list(range(1,100,1))
y1 = [func_server_1(j,10,10000) for j in x]
y2 = [10%j/(10 + j) for j in x]

fig, ax = plt.subplots()

ax.grid()

ax.set_title("",fontsize=20)

ax.set_xlabel("A",fontsize=16)

ax.set_ylabel("h",fontsize=16)

ax.set_ylim(0,12)

plt.plot(x, yl, marker="o", color = "red", linestyle = "--",6label=’ KAE)
plt.plot(x, y2, color = "blue", linestyle = "solid",label=" IZ5HfE’,linewidth=3.5);
plt.savefig(’s_1_sisu_graph.pdf’)

plt.legend()

plt.show()

A3 —EDRFERME NvI778DDBRE

import math
import numpy as np
import matplotlib.pyplot as plt
import japanize_matplotlib
rng = np.random.default_rng()
def func_server_1_queue_1(t_0,lamda,n):
s_a = -(math.log(l - rng.random())/lamda)
sum_a_1 = s_a
sum_a_2 = s_a
sum_return = 1 #EURIh7-HDE
queue = 0 #queue DKAE 0D TIZE, 1DL EFHKF
while (sum_a_1 <= n):
if sum_a_2 < t_0:

if queue == 0:
sum_return += 1
queue = 1
else:
if queue ==

sum_a_2 = 0
sum_return += 1
if queue ==
sum_a_2 -= t_0
sum_return += 1
if (sum_a_2 - t_0) >= 0:
queue = 0
sum_a_2 = 0
s_a = -(math.log(l - rng.random())/lamda)
sum_a_1 += s_a
sum_a_2 += s_a
h = (sum_return)/n
return h

x = list(range(1,100,1))

y1 = [func_server_1_queue_1(0.1,3,10000) for j in x]
y2 = [j/(0.1%j + math.exp(-0.1%j)) for j in x]

19



fig, ax = plt.subplots()

ax.plot(x, yl1, marker="o",color = "red",linestyle = "--" 6 label=’ KiflE)
ax.plot(x, y2, color = "blue", linestyle = "solid",label=’ IB5%fE’ ,1inewidth=3.5)
ax.grid()

ax.set_xlabel("A",fontsize=16)

ax.set_ylabel("h",fontsize=16)

ax.set_ylim(0,12)

plt.savefig(’s_2_ittei_graph.pdf’)
plt.legend ()
plt.show()

A4 EBAHBICRSEEEM NvI778D05BE

import ma

import
import
import

th

numpy as np
matplotlib.pyplot as plt
japanize_matplotlib

rng = np.random.default_rng()

def func server_l_queue_l(lamda,service,n):
-(math.log(l - rng.random())/lamda)
-(math.log(1 - rng.random())/service)

s_a =
s_s =
sum_a.

sum_a.

_1=s_a
_2 =s_a

sum_return = 1 #ERIh-HOE
queue = 0 #queue DKEE 0D IZLE, 1DL IHHF
while (sum_a_1 <= n):

if sum_a_2 < s_s:

e

S

if queue ==
sum_return += 1
queue = 1
1se:
if queue == O:
sum_a_2 = 0.0
s_s = -(math.log(l - rng.random())/service)
sum_return += 1
if queue ==
sum_return += 1
sum_a_2 -= s_s
s_s = -(math.log(l - rng.random())/service)
if sum_a_2 >= s_s:
sum_a_2 = 0.0
queue = 0
s_s = -(math.log(l - rng.random())/service)
_a = -(math.log(1 - rng.random())/lamda)

sum_a_1 += s_a
sum_a_2 += s_a

h = (

sum_return) /n

return h
x = list(range(1,100,1))

y1 = [func_server_1_queue_1(j,10,10000) for j in x]

y2 = [ 10%j*(10 + j)/(math.pow(10,2) + 10%j + math.pow(j,2)) for j in x]
fig, ax = plt.subplots()

plt.plot(x, yl, marker="o", color = "red", linestyle = "--", label=’> Kiflf&’)

plt.plot(x, y2, color =
ax.set_ylim(0,12)

ax.set_xlabel("A",fontsize=16)
ax.set_ylabel("h",fontsize=16)

ax.

grid()

"blue", linestyle

plt.savefig(’s_2_sisu_graph.pdf’)
plt.legend )
plt.show()

"solid",label=" IEFHfE’>,linewidth=3.5)
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