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Teemad

* Pinu (ingl stack)
* Rekursioon (ingl recursion)
* Slugavuti otsing (ingl depth-first search)




Pinu

Pinu on selline andmestruktuur, kuhu elemente
lisatakse ja eemaldatakse Uhest otsast, n-0 pinu tipust

(ingl top).

Pinu operatsioonideks on meil: elemendi lisamine
(push), elemendi eemaldamine (pop), oleku kontroll
(kas pinu on tuhi?)

Pinu vOib implementeerida Pythonis naiteks jarjendit
kasutades.



Pinu naide Pythonis ei ole jarjendil

funktsiooni push, vaid append
stack = [] “///////////////////

stack.append("first")
print(stack)

stack.append(123)

print(stack)

element = stack.pop()
print(element)

print(stack)

element = stack.pop()
print(False if stack else True)
element = stack.pop()

>> ['first']

['first', 123] o o

123 N-0 “mitte-pythonlik stiil” oleks

[*first'] print(True if len(stack) == 0 else False)
True

Traceback (most recent call last):
File "stack.py", line 12, in <module>

element = stack.pop() # "pop" operation

IndexError: pop from empty list



Rekursioon

Rekursioon on viis lahendada ulesandeid muutes neid
aina lihtsamaks, joudes Iopuks baasjuhuni.

Baasjuhu ja vahepeal labitud sammude tulemustest
kombineeritakse esialgse ulesande lahendus.

Rekursioon programmeerimises tahendab funktsiooni
iseenda valjakutsumist muudetud argumentidega.



Rekursioon

def rinse():
print("rinsing...")

def lather():
print(“Lathering...")

def repeat():
rinse()
lather()
repeat()

print(repeat())

rinsing...

lathering... Kutsutakse valja
rinsing... iseennast!
lathering...

rinsing...

lathering...

rinsing...

lathering...




Rekursioon

def rinse():
print("rinsing...")

def lather():
print(“Lathering...")

def repeat():

rinse()

lather()

repeat()
print(repeat()) File "recursion.py”, line 10, in repeat

repeat()

rinsing... File "recursion.py", line 8, in repeat
lathering... rinse()
rinsing... File "recursion.py.py", line 2, in rinse
lathering... print("rinsing...")
rinsing... RuntimeError: maximum recursion depth
lathering. .. exceeded while calling a Python object
rinsing...

lathering...




Rekursiooni naide

Klassikalised rekursiooni naited on matemaatikast tuntud
faktoriaal ja Fibonacci arvujada.

Faktoriaal: 6! = 1*2*3*4*5*6 = 720

Fibonacci jada: ~ f(0) = 0, f(1) = 1, f(x)=f(x-1) + f(x-2)

nt. f(4) =1(3) + (2) =
=f(2) + (1) + (1) + 1(0) =
=1(1) + £(0) + £(1) + £(1) + 1(0) =
=1 +0 +1 + 1+ 0 =3



Rekursiooni naide

def factorial(n):

1f n == @: Baasjuht (0! = 1)
return 1 o —
else:
return n * factorial(n - 1)
print(factorial(6))
>> 720

Rekursioon




Rekursiooni naide

def factorial(n):
if n ==
return 1
else:
return n * factorial(n - 1)
print(factorial(6))

S>> 720 return 6 * factorial(5)




Rekursiooni naide

def factorial(n):

if n ==
return 1
else:
return n * factorial(n - 1)
print(factorial(6))
S>> 720 return 6 * factorial(5)

return 6 * 5 * factorial(4)




Rekursiooni naide

def factorial(n):

if n ==
return 1
else:
return n * factorial(n - 1)
print(factorial(6))
S>> 720 return 6 * factorial(5)

return 6 * 5 * factorial(4)
return 6 * 5 * 4 * factorial(3)




Rekursiooni naide

def factorial(n):

if n ==
return 1
else:
return n * factorial(n - 1)
print(factorial(6))
S>> 720 return 6 * factorial(5)

return 6 * 5 * factorial(4)
return 6 * 5 * 4 * factorial(3)
return 6 * 5 * 4 * 3 * factorial(2)




Rekursiooni naide

def factorial(n):
if n ==
return 1
else:

return n * factorial(n - 1)

print(factorial(6))

>> 720

return 6 * factorial(5)

return 6 * 5 * factorial(4)

return 6 * 5 * 4 * factorial(3)

return 6 * 5 * 4 * 3 * factorial(2)
return6 *5*4 * 3 * 2 * factorial(1)



Rekursiooni naide

def factorial(n):
if n ==
return 1
else:

return n * factorial(n - 1)

print(factorial(6))

>> 720

return 6 * factorial(5)

return 6 * 5 * factorial(4)

return 6 * 5 * 4 * factorial(3)

return 6 * 5 * 4 * 3 * factorial(2)
return6 *5*4 * 3 * 2 * factorial(1)
return6*5*4 * 3 * 2 * 1 * factorial(0)



Rekursiooni naide

def factorial(n):
if n ==
return 1
else:

return n * factorial(n - 1)

print(factorial(6))

>> 720

return 6 * factorial(5)

return 6 * 5 * factorial(4)

return 6 * 5 * 4 * factorial(3)

return 6 * 5 * 4 * 3 * factorial(2)
return6 *5*4 * 3 * 2 * factorial(1)
return6*5*4 * 3 * 2 * 1 * factorial(0)
return6*5*4*3*2*1*1



http://thonny.cs.ut.ee/
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File Edit View Run Misc Help

demo.py

def fact(n):
if n ==
return 1
else:
return fact(n-1) * n

n = int{inout ("Fnter a natural mmmher: "))
I print('Its factorial is', [fact(3}]} r
fact(3)

fact fact(2)

def fa
fact
if ac

def fact(n):
el if n ==
return 1
else:
return ifact[E:ﬂ] * 1
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Sugavuti otsing




Sugavuti otsing




Sugavuti otsing




Sugavuti otsing




Sugavuti otsing




Sugavuti otsing




Sugavuti otsing




Sugavuti otsing




Sugavuti otsing
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Sugavuti otsing
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Ulesanne

Ulesanne on nahtaval

https://ained.ttu.ee
https://courses.cs.ttu.ee/pages/iTI0140
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