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Factorial, Fabonacci number, Determinant and
Hanoi Tower



Factorial
Fibonacci number
Matrix determinant

Hanoi1 tower
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1 if n =10
nl = " vn € N.
nn—1) ifn>0
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Fibonacci numbers

Primitive problem B AR/\n&#)IaMERE » ERNAETE

Fn=Fn_1+Fn_2, l]C n > 1
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Determinant
n=2
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A = np.matrix([[2,1],[1,1]])
ans = A[0,0]*A[1,1] - A[1,0]*A[0,1]




import numpy as np

from numpy.linalg import det

A = np.matrix([[2,1],[1,1]])

ans = A[0,0]"A[1,1] - A[1,0]*A[0,1]
print(ans)

print(det(A))
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Determinant
n>2
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1=1, N=3
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1 fn=~0
| — vn € N.
" Yam-1) ifns>0

def fac(n):
if n == 0:
return 1
else:
return nxfac(n-1)




1 ifn =20

vn € N.
nn—1)! ifn>0

def fac(n):
if n == 0:
return 1
else:

return nxfac(n-1)




1 ifn=~0

n(n—1)1 ifn>0
def fac(n):
if n ==
return 1
else:

return nxfac(n-1)




Hanoi Tower




n=3
LRI

2 B FR ]
%5 2R AR

I%llﬂ'j %5
/JT\EI’JHKLF

et
i






Manual design
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from hanoi_tower import *

n=3
a,b,c = init_hanoi_tower(n)
print("a:",a.items)
print("b:",b.items)
print("c:",c.items)
print()

item = a.pop()
c.push(item)

item = a.pop()
b.push(item)

item = c.pop()
b.push(item)

.push(item

item = b.pop() ] 151 14 1Ol
a.push(item) a. [ 2 ’ 1 ’ 0 ]
item = b.pop() b: []

c.push(item) .

item = a.pop() C: [ ]

C.push(item)

print("a:",a.items)
print("b:",b.items)
print("c:",c.items)

[]
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from hanoi_tower import *

n=3
a,b,c = init_hanoi_tower(n)
print("a:",a.items)
print("b:",b.items)
print("c:",c.items)

(

print()

item = a.pop()
c.push(item)
item = a.pop()
b.push(item)

item = c.pop()
b.push(item)
item = a.pop()
c.push(item)

item = b.pop()
a.push(item)
item = b.pop()
c.push(item)
item = a.pop()
c.push(item)
print("a:",a.items)
print("b:",b.items)
print("c:",c.items)




move(3,a,b,c)
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move(2,a,c,b)

n=3
LRI

o 8l PR )
A o R ER
A I%ltﬂ'j %5
/NEER B

et
i



item = a.pop()
c.push(item)
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move(2,b,a,c)
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from hanoi_tower import *

n=4
a,b,c = init_hanoi_tower(n)
print("a:",a.items
print("b:",b.items
print("c:",c.items
print()
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item = a.pop()
b.push(item)
item = a.pop()
c.push(item)
item = b.pop()
c.push(item)
item = a.pop()
b.push(item)
item = c.pop()
a.push(item)
item = c.pop()
b.push(item)
item = a.pop()
b.push(item)

item = a.pop()
c.push(item)

item = b.pop()
c.push(item)
item = b.pop()
a.push(item)
item = c.pop()
a.push(item)
item = b.pop()
c.push(item)
item = a.pop()
b.push(item)
item = a.pop()
c.push(item)
item = b.pop()
c.push(item)

print("a:",a.items)
print("b:",b.items)
print("c:",c.items)
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solve_hanoi_tower(3,a,c,b)
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solve_hanoi_tower(1,a,b,c)
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solve_hanoi_tower(3,b,a,c)
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def

move3(a,b,c):

item = a.pop()
c.push(item)
item = a.pop()
b.push(item)
item = c.pop()
b.push(item)

item = a.pop()
c.push(item)

item = b.pop()
a.push(item)
item = b.pop()
c.push(item)
item = a.pop()
c.push(item)

return a,b,c

a,b,c = init_hanoi_tower(n)
print(a.items,b.items,c.items)
a,c,b = move3(a,c,b)
print(a.items,b.items,c.items)
item = a.pop()

c.push(item)|

b,a,c = move3(b,a,c)
print(a.items,b.items,c.items)



solve_hanoi_tower(n-1,a,c,b)
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solve_hanoi_tower(1,a,b,c)
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solve _hanoi_tower(n-1,b,a,c)
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solve hanoi tower(n,a,b,c)
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class Stack:
def _ init_ (self,name):
self.items =[]
self.name = name
def is_empty(self):
return self.items == []
def push(self, data):
self.items.append(data)

def pop(self):
If not self.is_empty():
return self.items.pop()
else:
print("stack is empty")
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hanoi_tower.py

from stack2 import Stack
def init_hanoi_tower(n):

a = Stack("a")
b = Stack("b")
c = Stack("c")
for i in range(n-1,-1,-1):

item = str(i)
a.push(item)
return a,b,c




from stack2 import Stack
def init_hanoi_tower(n):

hanoi_tower.py

a = Stack("a")

b = Stack("b")

c = Stack("c")

t = Stack("t")

for i in range(n):
item = str(i)

t.push(item)
for i in range(n):

item = t.pop()
a.push(item)
return a,b.c
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hanoi_tower.py
def solve_hanoi_tower(n,a,b,c):
ifn==1:

print(inst1)

print(inst2)

return a,b,c
else:

return a, b, ¢
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demo_hanoi_2023.py from hanoi_tower import *

n=>5

a,b,c = init_hanoi_tower(n)
print("a:",a.items)
print("b:",b.items)
print("c:",c.items)

a,b,c = solve_hanoi_tower(n,a,b,c)
print("a:",a.items)
print("b:",b.items)
print("c:",c.items)




