DOobOoboooooooogoDb290b AD0Doooon
(0000020200 10300040060000000001000000010000000000]

ubobobobobobobobbobobobobobobobooooooooboobooo
gobooboooboobooooon

o1

(1) 00 funci(x, y)OOxO yOOOOOOOOOxO 0000 yODOOO 1000OO0OOO
—-1go0b0b0oboooobboodb funei 000000 OOO0ODOOOOOOOOODOOO0
gobooboooobooboooboobbooboonbDoo

(2) 0O func2(data) U020000 data0 000000000000 O0OOOODO func20
gbobooboobboobooobbooobooboobbooboobboobuoobobon
gooooooooo

def funcl(x, y): def func2(data):
if x > 0: m = datal[0] [0]
if y > 0O: for i in range(0, len(data)):
return O for j in range(0, len(datali])):
else: if datalil[j] > m:
if y > 0: m = datali] [j]
return 1 return m
else:
return -1

(3) 00000000000 revi(a)drev2(a)drev3(a) 0000000 aO0000O0O00OO
goboobooobbooobooobooooboobooon

(a) U0 revi0000000O0O0OOO0OODOOOOOOOOOOODOOOOOOOO
ugbooboooo

(b)O0O rev200000000O00OOOrev2([1,2,3,4,5,6,71) 00000000
oboooooog

(c) D000 rev30 0000000000000 [A]l~[D]DODOOD

def revi(a): def rev3(a):
for i in range(0, len(a)): for i in range(0, ):
ali]l = allen(a) - i] tmp = -
return a allen(a) - i - 1] =
def rev2(a): a[i] = [::::::]
for i in range(0, len(a)): return a

al[i] = al[len(a) - i - 1]
return a



0og 2

UdooooouobbbbbO00ddd solvellinear U OO UOUUOUOOOUOOUOnD cObO
OOcx+(c+1l)y=2c+10 (c+1)z+cy=2c+100000000000000 x=y=10

gbobodgboobboooobooobod

def fe(a):
for i in range(0, len(a)):
prepare(a, i, i)
for j in range(i + 1, len(a)):
erase(a, j, i)

def prepare(a, k, i):
factor = alk] [i]
for j in range(0, len(alk])):
alk][j] = alk][j] / factor

def erase(a, j, i):
factor = al[j][i]
for k in range(0, len(aljl)):

def bs(a):
n = len(af0]) - 1
result = ita.array.makeld(n)
for i in range(0, n):
calc_result(result, a, n - i - 1)
return result

def calc_result(res, a, k):
res[k] = alk][1len(a[0]) - 1]
for j in range(k + 1, len(res)):
res[k] = resl[k] - res[j] * alk][j]

def solve_linear(a):
fe(a)

aljl[k] = al[jl[k] - factor * a[i] [k] return bs(a)

() D000D0O0O0O0O000c=0.00000000000O00O0O0O0ODODOODODOO

>c=1.0

> solve_linear([[c, ¢ + 1, 2 x ¢ + 1], [c + 1, c, 2 * ¢ + 1]1])
[1.0, 1.0]

>c=20.0

> solve_linear([[c, c + 1, 2 x ¢ + 1], [c + 1, c, 2 *x c + 1]])
ZeroDivisionError: float division by zero

(2)00000000000000000000 fe(2)000000000[A]~[ClODDOO
0 maxrow(a, 1) O00O0O0O0O0O0O

def fe(a): def maxrow(a, i):
for i in range(0, len(a)): m = A
swap(a, i, maxrow(a, i))
prepare(a, i, i)
for j in range(i + 1, len(a)):
erase(a, j, i)

for j in range(i + 1, len(a)):

if abs(alm] [i]) abs (al§]1[i]):
m =

return m
def swap(data, i, j):
x = datali]
datal[i] = datal[j]
datalj] = x

(3)0000000000000DO00O0O0000O000OUDOe =2.000000000000O
gboooboooboboobobooboboobobobobobooboobooboonbon

>c=20.0

> solve_linear([[c, c + 1, 2 *x ¢ + 1], [c + 1, c, 2 *x c + 1]])
[1.0, 1.0]

>c=1.0

> solve_linear([[c, ¢ + 1, 2 *x ¢ + 1], [c + 1, c, 2 *x c + 1]1])
[1.0, 1.0]

>c=2.0

> solve_linear([[c, c + 1, 2 *x ¢ + 1], [c + 1, ¢c, 2 *x ¢c + 1]1])
[1.0000000000000002, 0.9999999999999999]



(3) 000 cO000D0D00O00O0O0DODO0O0O0OO0ce=2.0*x 530000000000000O0O
gobooboooboobooboobbooboobbooboobobooboobooobobon

>c =2.0 ¢ b1

> solve_linear([[c, c + 1, 2 *x ¢ + 1], [c + 1, ¢c, 2 *x ¢c + 1]1])
[1.0, 1.0]

>c = 2.0 xx 52

> solve_linear([[c, ¢ + 1, 2 x ¢ + 1], [c + 1, c, 2 * ¢ + 1]1])
[0.9999999999999998, 1.0]

> c = 2.0 ** 53

> solve_linear([[c, c + 1, 2 x ¢ + 1], [c + 1, c, 2 *x c + 1]1])
ZeroDivisionError: float division by zero

0d 3

() 010000 11x110000000000000000000 (0,00000000000
00000 (10,10)0000000000000000000(0,0)0000000000000
0000000000000000000(10,10)000000000000000000000
num_of _routes(i, ) 0000000000000 [A]~[ClOoDDOD

def num of routes(i, j):
if i == 0 and j ==
return 1
elif i ==
return
elif j ==

A
return

else:
return C

num_of _routes (10, 10) 01

(2) (1)00000000000 num_of _routes(n,n) 0000000000 n0000(m+1)x

(n+1)000000000 (0,000000000 (n,n)000000000000DOOOOOO

000000000000000000000000000000000000000000
000: nO0OO00 2000 o000 000 OO0O0O0D0OOOOO

(3)00000020000 (0,10)0000000000000000000000(0,00000
00000000000000020000000000000002X0000000000
(10,1000 000000000000000 X0O0O0OO0O0O000000000000000 20
0000000 (10,10)0000000000000 X/22°0000

() 00000000000000000000000000000 (1)00000
000 X0O0OOO0O0O0000/Dpo0on

() 0000DDD0ODO000000D0D 1755000000000000000000
O000000000000000 3000000002209 =1.05x10000000



import random []

def random walk(n):
c=0
for k in range(0, n):
i=0
for step in range(0, 20):
if random.randrange(0, 2) ==
i=3i+1

if

c=c+1
return c ] ]

random_walk (100000) 0 2

(4)030000000000000000000O000O00 num_of _routes 2(10,10) OO0
gobooooooo

() 00 0000000000000 000000O0O00OOOOOOOOOOOOO
000oo00o0o0oo0o0ooOoo()boooooOo0ooooUoooUooOon
U000o0b0ob00o0b00bO0O0n numof routes 2000000000 0ODOOO
gboogon

(b) 00 is,available 00000000000 OODOOOOOOOOOOOOOO
U0DbO00Db0000 is_available DO OO OO

def is_available(i, j):
return i >= 0 and j >= 0 j
def num of routes 2(i, j):
if i == 0 and j == O: ]
return 1
num = 0 II
if is_available(i - 1, j):
num = num + num of routes 2(i - 1, j) [ ]
elif is_available(i, j - 1):
num = num + num of routes_2(i, j - 1) F
return num

num_of _routes_2(10, 10) 03



