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import numpy as np
import matplotlib.pyplot as plt

import random

def descartes(ax, ran_x, ran_y, ax_title,x_label = ”x”, y_label = "y”):



ax.set_xlabel(x_label, fontsize = 12)
ax.set_ylabel(y_label, fontsize = 12)
ax.set_xlim(ran_x[0], ran_x[1])
ax.set_ylim(ran_y[0], ran_y[1])
ax.set_titleax_title, fontsize = 14)
ax.grid()

ax.axhlinel0, color = "black”)

ax.axvline0, color = "black”)
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def draw_vector(ax, s_point, e point, color = *blue”):

ax.quiver(s_point[0], s_point[1], e point[0], e point[1], color = color,

angles = ’xy’, scale_units = ’xy’, scale = 1)
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def x_rec(n):
ifn ==1:
return 0

if n==2:
return 1

else:

return (1+a)*x_rec(n—1)—a%x_rec(n—2)

def y_rec(n):
ifn==1:
return a/(1—a)*x2
if n==2:
return (a*x2—a+1)/(1—a)**2
else:
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fig = plt.figure(figsize = (5, 5))
ax = fig.add_subplot(111)

titlel = "Hokkaido University 2022 Math qu.2 ”

descartes(ax, [—2, 25], [—2, 80],titlel)
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vs=[Vs_X,VS_y]|
ve X = x_rec(i)

ve y = y_rec(i)

ve=[ve_X,ve_ V]
draw_vector(ax, vs, ve, (random.random(),
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plt.show()
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import sympy as sym

import numpy as num

import math

X,a = sym.symbols(”x a”)

from sympy import sin, cos, log
f1 = x/log(x)

F1 = sym.integrate(fl,x)
print("f1=",f1)

print("F1="F1)

fl= x/log(x)
Fl1= Ei2xlog(x))
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X t
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import numpy as np
import matplotlib.pyplot as plt

import math

def descartes(ax, ran_x, ran_y, ax_title,x_label = ”x”, y_label = "y”):
ax.set_xlabel(x_label, fontsize = 12)
ax.set_ylabel(y_label, fontsize = 12)
ax.set_ xlim(ran_x[0], ran_x[1])
ax.set_ylim(ran_y[0], ran_y[1])
ax.set_title(ax title, fontsize = 14)
ax.grid()
ax.axhlinel0, color = "black”)
ax.axvline0, color = "black”)

fig = plt.figure(figsize = (5, 5))

ax = fig.add_subplot(111)

titlel = "Hokkaido University 2022 Math qu.3 NO2”



descartes(ax, [—1, 8], [—1, 8],titlel)

x = np.linspace(1,10,100)

y = xxnp.log(2)/np.log(x)
ax.plot(x,y, color = "blue”)

a = np.e
b = axnp.log(2)/np.log(a)

” »

ax.plot(a ,b, marker=".", markersize=5,color="red”)

plt.show()
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import random
import numpy as np
import matplotlib.pyplot as plt

def descartes(ax, ran_x, ran_y, ax_title,x label = ”x”, y_label = ”y”):

ax.set_xlabel(x_label, fontsize = 12) SR (xy TH) DRE
ax.set_ylabel(y_label, fontsize = 12) XS AOVDBE : T4 M1 12
ax.set_ xlim(ran_x[0], ran_x[1]) VEIZ RNVDEE : 74V M1 X 12
ax.set_ylim(ran_y[0}, ran_y{1) XEOFEADFE © 20] 25 1] T
ax.set_title(ax title, fontsize = 14) VEIDEFDRE : 401 75 41] £ T
ax.grid( ZVy R (&F) DRE
ax.axhline(0, color = "black”) HHO B DLE
ax.axvline0, color = "black”)
randomBAED Y — NMEA2IFRHIERIZZL,
fig = plt.figure(figsize = (5, 5)) roll_dice_n =10000{£10000E> ¥ v 7 V3%
ax = fig.add_subplot(111) PARISD=1"3
random.seed(42) total n=101310EZ L IZEHER D, VIR
roll_dice_n = 10000 173
total n =10 loop_n=100{X10E]Z & DES % 100[E#& ) 3R 4
loop_n=100 &S Eik,

titlel = "Hokkaido University 2022 Math qu.4”
descartes(ax, [—1, loop_n],[—1, 2000],titlel)
roll_dice=["A’,’D’,’H’,’I’,’K’,’K’,”’0’,”O’]
invest_ptn=["H’,’0’,’K’,’K’,”A’,’I’,’D’,’O’]
Flagl=False
V,x%,yy =[],[],[]
for Il in range(loop_n):

for k in range(total n):

foriin range(l,roll_dice n):

random.shuffle(roll_dice) random.shuffleld ) 2 kroll dice® 5 v & Az

for jin range(8):

. . Yv 7T 5,
x=np.rollinvest_ptn,)) S v w 73 hizroll dice’ HOKKAIDO & —33
if roll_dice == x.tolist(): BN S INETND
Flagl=True np.roll(invest_ptn,j)idjZFEEEX &5,
break —EUR SR, Yy 7V UEESE Y A by 158
if Flagl == True: s
y-append(i CNEOEHEDEL 6. 20 v 7L U 7= Ei

Flagl=False

DFEE (meanBiE) %2V A byy (BT 5,
break
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yy-append(np.mean(y) BHAL, TDTT 7 EHEET S
Flagl=False




print"&% 1 OEDPCRIEILX”,yy[—5:))
xxX = np.arange(len(yy))

b = [1260]*len(yy)

ax.plot(xx,yy, color = "blue”)
ax.plot(xx,b , color ="red”)

plt.show()
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5221ZU7z, LML, 2y FHERIDLXEM 22 +y*=4 22V o — X THETT S L X, HAEH
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import numpy as np
import matplotlib.pyplot as plt

def descartes(ax, ran_x, ran_y, ax_title,x label = ”x”, y_label = ”y”):

ax.set_xlabel(x_label, fontsize = 12)

ax.set_ylabel(y label, fontsize = 12) FEARPE (xy SPE) ORE
ax.set_xlim(ran_x[0], ran_x[1)) XEH T NOVDERTE © 74 ¥ YA X 12
ax.set_ylim(ran_y{0], ran_y[1)) VEHZ NOVDERE - T4V MY A X 12
ax.set_title(ax_title, fontsize = 14) XEHOHFDHE © 40] 75 «[1] £ T
ax.grid() yEIDFIFDEELE © y0] 75 H1] £T
ax.axhlinel0, color = "black”) v R (BF) OFER
ax.axvline0, color = "black”) DB D

fig = plt.figure(figsize = (5, 5))
ax = fig.add_subplot(111)

titlel = "Hokkaido University 2022 Math qu.5”
x_label = "real”

y_label = "imaginary”

descartes(ax, [—3,3],[—3, 3],titlel,x_label,y_label)

t=np.linspace(0,2xnp.pi, 1000)
z=2(cosf +isinf)

z=2+np.cos(t)+1j*np.sin(t))

ax.plot(np.real(z) ,np.imag(z), color = ”blue”)

plt.show()
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