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Volani funkce uvnitfr funkce

» funkce (podprogram) ~ program—> Ize uvnitt volat funkce
» definice mimo funkci
» postupné vyhodnocovéani — zanofena volani
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Princip vkladani a dosazovani |

Kod
1 |def add(x, y): Interpretace
2 print (x) 1la =4
3 print (x) 2 b =2
4 return x + y 3 |res =0
5 4 |for i in range(b):
6 |def multiply(a, b): 5 X = res
7 res = 0 6 y = a
8 for i in range(b): 7 print (x)
9 res = add(res, a) 8 print (y)
10 return res 9 add = x + y
1 10 res = add
12 |multiply (4, 2)
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Princip vkladani a dosazovani Il

Kéd

0O NV~ WN =

def

def

def

print (substract (10,

neg(z):
print (z)
return -z

add(x, y):
print(x, y)
return x + y

substract (a,
print (a, b)

O NV~ WN =

Interpretace
a = 10
b =56
print(a, b)
z =D>
print (z)
neg = -z
X = a
y = neg

o]

10

return add(a, neg(b))11

12

print(x, y)
add = x + y
substract =

print (substract)
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Princip rekurze - pfima a nepfima

» funkce volajici sama sebe
» pozor na nekonecné zanoreni (koncové podminky)

» A— A(pfimd)x A — B — ...— A (nepfima)
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Analyza rekurze - tail recursion

Kod
1 |def f(x): Interpretace
. e il

; o rin:,(" top") o= =

P stop 2 |print(x_4)
4 return 1
5 else: A==

T 4 |print (x_3)
6 print (x) 50x 2 = 2

N _ -
7 return x f(x 1 6 [printicaz)
8 7x_1 =1
9 |def f_iter(n): C. B "
8 |print ("stop")
10 res = 1 9lf 1 =1
1; for i 1n_rangeinf 0, -1): 10 f:2 = x 2 % £f1
- . res = res ® 4 1 [£.3 = x_3 % £_2
return res 12/£4 =x4 % £3

14
15 | £(4)
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Analyza rekurze - tail recursion (reprezentace)

f(4)/24/
4 * f3)/6/
3 )2/
2 xRNy
|
1
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Analyza rekurze - single point

Kod

O 0O NOULTL A~ WDN =

def brackets(n):

print (n)
print (ll (ll)
if n > 1:

brackets(n - 1)

print ( u) II)
print (n)

brackets (3)

Interpretace
1{n_3 =3

2 |print(n_3)
3 |print (" (")
4 n_2 = 2

5 |print(n_2)
6 |print (" (")
7in_1 =1

8 |print(n_1)
9 |print (" (")
10 [print (") ")
11 |print(n_1)
12 [print (") ™)
13 |print(n_2)
14 |print(")")
15 |print (n_3)
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Analyza rekurze - single point (reprezentace)

f(4)20
T
4y (2 f(3)17 )18 419
P
33 (4 f(2)14 )15 316
/\
25 (6 f(1)11 )12 213
P
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Analyza rekurze - multi point

. Interpretace
Koéd P
1 2 =2
1 |def brackets(n): n_'
X 2 |print(n_2)
2 print (n) 3/n1a=1
3 if n > 1: 4 |print(n_1_a)
4 brackets(n - 1) P S
: 5 |print(n_1_a)
5 prlnt("l") . nn
6 |print ("[")
6 brackets(n - 1)
7 rint(n) b
’ P 8 |print(n_1_b)
9 |print(n_1_b)
9 |brackets (2) 10 |print(n_2)
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f(2)10
2; f(1)4 |5 f(1)s 29
PN PN
19 13 1g
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Analyza rekurze - expression multi point

nterpretace
1|n_4 = 4
2 |n_3_a =3
3(n_2_a =2
p 41f_2_ a =1
Kod 5|n_1_a =1
1 |def f(n): 6 |f_1_a =1
2 if n <= 2: 7|f_3_a=£f_2_a + f_1_a
3 return 1 8(f_ 2. b =1
4 else: 9|1f_4 = f_3_a + f£f_2_b
5 return f(n-1) + f(n - 2)10|n_3_ b = 3
6 11 |n_2_c = 2
7 | £ib(5) 12|f 2 c =1
13|n_1_b =1
14 1f 1. b =1
15/£f_3_.b=£f_2 c + f_1_b
16 |[f_2.d =1
177 |f 5 = f_ 4 + £_3 Db
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Analyza rekurze - expression multi point (reprezentace)

fib(5)14/5/

fib(4s/3/) fib(3)13/2/

fib(2)10/1/ + fib(1)1/1/
fib(3)5/2/ + fib(2)-/1/ | |
| 19 111

fib2),/1/ + fib(1),/1/ Ts
| |

11 13
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Princip navratovych hodnot

v

fraktaly

v

divide & conquer

v

procedurdlni generovani
devil's due

v
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Cviceni

Napiste program na prochazeni a vypis libovolné zanorené
kolekce, vyuzijte rekurzi.

Napiste program, ktery vypise n-ty clen tribonacciho
posloupnosti. Prvni tii prvky jsou 0, 1, 1 a kazdy dalsi ¢len je

souctem predchozich t¥i. Pouzijte rekurzi.

Napiste program, ktery projde seznam pomoci rekurze.
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