Cvicenie 01: Vypoctova zlozZitost
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Opakovanie

. zanedbavame konstanty: O(c - f(n)) = O(f(n))
napr.: O(3n) = O(n)
« berieme najrychlejsie rastucu funkciu: O(f(n) + g(n)) =

O(max(f(n),g(n)))
napr.. O(n® + n? +n) = O(n°)



Urcovanie casovej zlozitosti (1)

X =0
for 1 in range(2 * n + 15):
X =X + 1

Riesenie: ©(n)



Urcovanie casovej zlozitosti (2)

y =0

] =1

while j * j <= n:
y += 1
] +=1

RieSenie: ©(4/n)



Urcovanie casovej zlozitosti (3)

X =0
for 1 in range(n):
for j in range(n):
X += 6

RieSenie: ©(n?)



Urcovanie casovej zlozitosti (4)

y =0
for j in range(2 * n):
y += 1

for 1 in range(n):
y += 2

Riesenie: ©(n)



Urcovanie casovej zlozitosti (5)

b =20
1 =n
for 1 in range(n, 0, -1):
for 3 in range(0, 1, 1):
b += 5

Riesenie: ©(n?)



Urcovanie casovej zlozitosti (6)

b =0
for 1 in range(l, n + 1, 1):

for 3 in range(l, (1 * n) + 1, 1):
b += 5

RieSenie: ©(n?)



Urcovanie casovej zlozitosti (7)

1 =1
while 1 <= n:
1 *= 3

Riesenie: ©(logn)



Urcovanie casovej zlozitosti (8)

X =0
1 =1
while 1 <= n:
if 1 % 2 !'=0:
for 3 in range(0, 1, 1):
X += 1
1 *= 3

Riesenie: ©(n)



Urcovanie casovej zlozitosti (9)

t =20
for 1 in range(l, n + 1):
] =0
while 3 * jJ <4 * n:
k =1
while kK * k <= 9 * n:
t +=1
K += 1
] +=1

RieSenie: ©(n?)



Urcovanie casovej zlozitosti (10)

a =0
K =n *n
while k > 1:
for 3 in range(0, n * n, 1):
a += 1
K /= 2

Riesenie: O (n? logn)



Urcovanie casovej zlozitosti (11)

y =0
s =0
for 3 in range(l, n + 1):
y += ]
for 1 in range(l, y + 1):

S += 1

RieSenie: ©(n?)



Urcovanie casovej zlozitosti (12)

1 =1

z =0

while z < n * (n + 1) / 2:
Z += 1
1 +=1

Riesenie: ©(n)



Urcovanie casovej zlozitosti (13)

for 1 in range(n):

] =0

while j < n:
X +=1
j += 1

Riesenie: ©(n logn)



Opakovanie

Intuitivne Limita
f(n) € O(g(n)) | f(n) < g(n) | lim, 22 oo
f(n) € Qg(n)) | f(n) > g(n) | lim, {4 £0
f(n) € ©(g(n)) | f(n) ~g(n) | lim,_,., L4 £ 0,00

Intuitivne poradie zlozitosti: Va > 1:1 <log®n <n% <a” <n! <n"




Zoradte funkcie
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Riesenie
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Porovnavanie zlozitosti

Otazka ©,
n="77(n—1) /
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Porovnavanie zlozitosti
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Pozor na netrivialne operacie! (1)

zoznam = [...]
zoznam.sort()

Riesenie: ©(n logn)



Pozor na netrivialne operacie! (2)

zoznam = [...]
min(zoznam)

Riesenie: ©(n)



Pozor na netrivialne operacie! (3)

zoznam = [...] # pole n cisiel
if 42 in zoznam:

print(...)
Riesenie: ©(n)



Pozor na netrivialne operacie! (4)

a = "hello"

b = "world"

if a ==
print(...)

Riesenie: ©(n)
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