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Zvidavé otdzky - Limity

Family of Bachmann~Landau notations <]

Notation

f(n) = O(g(n))

Name'>‘]

Big ©; Big ON; Big Omicron

Description
|f| s bounded above by g (up to constant factor)
asymptotically

Formal Definition
3k > 03noV¥n > no:|f(n)| < k- g(n)

Sky > 03k; > 03ng¥n > ng:

Limit Definition 21ZSIZ7I24115]

\f( )
o)

tim up

f(ﬂ) = 0(g(n)) and (n) = D{g(n)) (<nun

n) = O(g(n))  Big Theta s bounded both above and below by g asymplotically
#n) = O(g(r)) 89 /! = k1 (n) < f(n) < ko - g(m)
1) = Qg(n)) | Big Omega in compiexty heory (knuin) fis bounded below by g asympiotically 3 > 03na¥n > na: £(n) > k- g(n) .m..:% >0
et )
= i )
£(n) = ofg(n)) | SmallO; Smail on fis dominated by g asymptotcaly Yk > 03ng\n > na: | (n)] < k- g(n) i 0
B
. fn) f(n)
f(n)~g(n)  Onteorderor /s equal to g asymptatically Ve > 03ng¥n > n <e 2
9(n) e g(m)
$(m) = wlg(n)) | Smai omega fdominstes g asymploticaly Vi > Om¥n > mee ()] > - o) . VE";
=y
f(n) = (g(n)) | B9 Omeg?2 n number theory (Hardy- |1 i not dominated by g asymptotically 3K > 0Vng3n > no: | f(n)] > k- g(n) i V ( )‘ >0

Litiewood)

Obrazek: Big O Notation
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https://en.wikipedia.org/wiki/Big_O_notation

Zvidavé otdzky - Protipfiklad

The big/little 0/Q/© notation is not defined or, indeed, properly definable in terms of limits. In

particular, it's possible e.g. that f(n) = ©(g(n)) even though f(n) / g(n) does not converge to a
limit.

(For a simple counterexample, pick any function g(n) > 0 andlet f(n) = (2 + (—1)") g(n).In
other words, f(n) = g(n) for odd nand f(n) = 3g(n) for even n.)

That said, when the ratio f(n) / g(n) does converge (or tend to infinity), we can determine the
asymptotic relationship between f(n) and g(n) from the value of the limit. In particular, as noted
in the handy Asymptotics Cheat Sheet by Tom Leighton and Ronitt Rubinfeld, as linked by
bigworldi2 in the comments above,

The definitions of the various asymptotic notations are closely related to the definition of a

limit. As a rasult. lima .~ f(1) / aln) revaals a lot ahant the asvmntotie relationshin
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/Z minule

Ulohy z minulého cvigenfi

@ Vzorové kédy najdete na nasi strance v zaloZce " Materialy”.

@ Zadani budou pristé vice podrobna.

Recodex

@ Pozor na okrajové podminky!

@ Pozor na celodiselné a redlné déleni!

@ Zopakujte si na&itani vstupa!
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Naditani vstupu

# Varianta 1

for line in sys.stdin:
up_line = line.upper()
print(up_line)

# Varianta 2
while True:
try:
line = input()
print(line.upper())
except EOFError:
break
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Balitky

Opakovani

@ Python bali¢ky se typicky anglicky nazyvaji " Packages”.
o Bali¢ek se v&tSinou zabyva konkrétnim problémem a poskytuje
nastroje pro praci v tomto kontextu. (Numpy - scientific computing)

Sprava bali¢kd

Bali¢ky instalujeme pomoci Python Package Installer neboli pip.
o Ové&Fit verzi pip: python -m pip —version

@ Instalace bali¢tku: python -m pip install ” SomeProject”

Pro pokrocilé

V Pythonu lze vytvafet nezavisld prostfedi naptiklad pomoci virtualenv.
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https://pythonbasics.org/virtualenv/

Dokumentace - Zeal

v\

N

Tady byl obrazek :(

Obrazek: Tip na offline dokumentaci

LEICIERVET 02 - Praktické cviteni 11.03.2020 9/20


https://zealdocs.org/

Numpy - vypiijéené slidy

v\

P

Tady byl obrazek :(

Obrazek: Odkaz na slidy Martina Marese
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https://mj.ucw.cz/vyuka/2021/p2m/02-numpy.pdf

Domaci ukol

Karella, Mares

Jedano N bod(iv roving se soufadnicemi (X1, ¥1), ., (Xx, ¥N ). Na vstupu
jsou uvedeny na N Fadcich, na kazdém Fadku je x; a yi oddélené mezerou.

Naleznéte polynomy = an_1xV 1+ L+ agx?, ktery t¥mito body
prochazi. Jeho koeficienty vypiste v poradi od ag do ay 1, kazdy na samostatny
radek. Tento polynom je urcen jednoznacné, mala numericka chyba v
koeficientech se pfipousti.

Priklad: Pro vstup

13
39
418

je spravaym polynomemy = 2x2 — 5x + 6, gemu3 odpovida vystup

6.0600000
-5.600000
2.e00000

Navod: Podminka, Ze polynom prochazi zadanymi body, odpovida soustavé N
linedrnich rovnic s neznamymi ag aZ ay _1. K sestaveni a vyfeSeni této soustavy
pouzijte knihovnu NumPy.
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Ulohy na dnesek

Invarianty pro dnesek

@ Vse feste pomoci knihovny Numpy.
@ Indexovani od 0 je super.
@ Tentokrat nefeste nacitani vstupu a kaZdou udlohu pist& jako funkci.

@ Vstupni parametry volte ndhodné.
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Ukol 0
Vyrobte matici tvaru RxS vyplnénou &islem c.

Funkce matice_c(r,s,c) vrati matici (np.array), pro vstupy r=>5, s=4 a c=5:

[[5. 5. 5. 5.]
[5. 5. 5. 5]
[5. 5. 5. 5.]
[5. 5. 5. 5]
[5. 5. 5. 5.]]
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Vyrobte matici tvaru RxS, kterd ma na okrajich jedni¢ky a jinde nuly.

Example

Funkce matice_s_okrajem(r,s) vrati matici (np.array), pro vstupy r=>5, s=4:

[[1.
1.
1.
1.
1.

1.

= O O o+~
= O O O

1

== R

y
-]
y
y
1]

Karella, Mares
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Vyrobte matici tvaru RxS, kterd bude mit v i-tém ¥adku sama &isla i.

Example

Pro vstupy r=5, s=4 matice_s_ocislovanymi_radky vraci:

[[0. 0. 0. 0.]
[1. 1. 1. 1.]
[2. 2. 2. 2]
[3. 3. 3. 3]
[4. 4. 4. 4.]]
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Spotitejte determinant 10 matic 10x 10 vyplnénych ndhodnymi &isly mezi
-1 a 1 (viz np.linalg.det)

Example

Na vystupu otekavame list dvojice matice a jejiho determinantu.
(llustrativni p¥iklad ma matici velikosti 3x3).

[(array (]
[-0.28, 0.33, 0.99 ],
[—0.91, —0.41, 0.94],
[ 0.71, 0.20, —0.68]

1),
0.0969), ....]
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Zadanfi

Uvazujme " primérovaci Fibonacciho &isla” definovana rekurentnim
vztahem x; = (xj_1 + xj—2)/2. Vime-li, Ze xg = 426 a xg = 427, kolik je xp
a X1?

| N\

Jak na to?

Vyfreste soustavu linedrnich rovnic pomoci np.linalg.solve. Pro vyrobu
matic s jedni¢kami na posunuté diagondle se hodi np.eye.

\

Karella, Mare¥ 02 - Praktické cvigeni 11.03.2020 17 /20



Ukol 4

Ptiklad s np.linalg.solve
P¥iklad pouziti np.linalg.solve pro ¥eseni rovnic xg +2 *x x3 = 1

ad3xxg+bxxg =2

>>> a = np.array ([[1, 2], [3, 5]])
>>> b = np.array ([1, 2])

>>> np.linalg.solve(a, b)

array ([—-1., 1.])

| A\

Example
Na vystupu tedy otekdvdme dvojici [xg, x1] " primérovaci Fibonacciho

¢isla”. Pro xg = 532 a xg = b31:

[702. 446.]
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Bonusové tlohy

Vyrobte booleovskou matici, kterd ma na pozici (i,j) True pravé tehdy, je-li
i délitelné j.

Vyrobte vektor, ktery pro kazdé ¢islo od 1 do N uvadi pocet jeho déliteli.

Vyrobte vektor v8ech prvodisel mezi 1 a N.
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Tady byl obrazek :(
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