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Jednoducha substituce - posun o 3 pozice
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"kOS" * 3

Ilpetrll + Ilklicll
text = "velbloud"
len(text)

text [0]

text [2]

text [-1]

ord(’b’)

chr (99)

str () — explicitni pfetypovani na fetézec
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@ jiné jazyky Casto: uvozovky pro Yetézce, apostrofy pro
znaky

@ Python: Ize pouZivat uvozovky i apostrofy
e PEPS8: hlavné konzistence
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Pro¢ indexujeme od 07

@ Caste¢né | historicky-technické” divody

@ ale i dobré ,matematické” dlvody

Pro zdjemce:

Why numbering should start at zero (Edsger W. Dijkstra)
http://www.cs.utexas.edu/users/EWD/transcriptions/EWD08xx/EWD831.html

http://programmers.stackexchange.com/questions/110804/why-are-zero-based-arrays-the-norm

https://www.quora.com/Why-do-array-indexes-start-with-0-zero-in-many-programming-languages

oy P = = = 9ac
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http://www.cs.utexas.edu/users/EWD/transcriptions/EWD08xx/EWD831.html
http://programmers.stackexchange.com/questions/110804/why-are-zero-based-arrays-the-norm
https://www.quora.com/Why-do-array-indexes-start-with-0-zero-in-many-programming-languages

Kédovani

@ jak jsou znaky reprezentovany?
ASCII, 1ISO 8859-2, Windows-1250, Unicode, UTF-8, ...

http://www.joelonsoftware.com/articles/Unicode.html

http://www.polylab.dk/utf8-vs-unicode.html
@ Python3 — Unicode fetézce
@ pro tento kurz:

e ord, chr — prevod znakil na &isla a zpét
e anglickd abeceda m3a p¥ifazena po sobé jdouci &isla
for i in range(26):

print (chr(ord(’A’)+i))
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http://www.joelonsoftware.com/articles/Unicode.html
http://www.polylab.dk/utf8-vs-unicode.html

(specifické pro Python)

text = "velbloud"

text[:3] # pruni 3 znaky

text[3:] # od 3 znaku ddle

text[1:8:2] # od 2. znaku po 7. krok po 2
text[::3] # od zacldtku do konce po 3
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e neménitelné (immutable) — rozdil oproti seznamiim a

oproti fetézclim v nékterych jinych jazycich

text =

@ zména znaku — vytvofime novy Fetézec

"kopec"
text[2] = "n" # chyba

text = text[:2] + "n" + text[3:]

«O0» «Fr « > <

i
-

DA
10/60



text = "i Have a dream."

print (text.upper())

print (text.lower())

print (text.capitalize())

print (text.rjust(30))

print ("X", text.center(30), "X")

print (text.replace("dream", "nightmare"))

... a mnoho dalSich, vice pozdé&ji, p¥ip. viz dokumentace

Pozn. objektova notace

oy P S = = 9ac
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@ ulkol: pFepis textu do N sloupcli
@ priklad vstupu a vystupu:

o CESKATREBOVA, 2
e CSARBYV

EKTEDOA
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def cipher_columns(text, n):

for i in range(n):

for j in range(len(text) // n + 1):
position = j * n + 1

if position < len(text):

print (text[position], end="")
print ()
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Za vyuZiti notace specifické pro Python

def cipher_columns(text, n):
for i in range(n):

print(text[i::n])
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@ substituéni Sifra — posun v abecedé&
@ vstup: text, posun

@ vystup: zaSifrovany text

@ BRATISLAVA, 1 — CSBUJTMBWB
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def caesar_cipher(text, n):
result = ""

text = text.upper ()

for i in range(len(text)):
if text[i] == " ":

result = result + " "
else:

c = ord(text[i]) + n
if (¢ > ord("Z")): ¢ = ¢c - 26

result = result + chr(c)
return result

Pozn. Reseni ma nedostatky — zkuste najit a vylepsit.
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@ mame text zaSifrovany Caesarovou Sifrou (s nezndmym
posunem)
@ jak text deSifrujeme?

@ priklad: MPKTWTDVLVELMZCF
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Caesarova Sifra — rozlomeni

@ mame text zadifrovany Caesarovou $ifrou (s nezndmym
posunem)

@ jak text desifrujeme?
@ priklad: MPKTWTDVLVELMZCF

@ jak to udélat, aby program vratil jen jednoho kandidata?
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Caesarova Sifra — rozlomeni

O ~NOoOORs,WN = O

Kandidat
MPKTWTDVLVELMZCF
NQLUXUEWMWEMNADG
ORMVYVEXNXGNOBEH
PSNWZWGYOYHOPCF T
QTOXAXHZPZIPQDGJT
RUPYBYIAQAJQREHK
SVQZCZJIBRBKRSFIL
TWRADAKCSCLSTGJIM
UXSBEBLDTDMTUHKN
VYTCFCMEUENUVILO
WZUDGDNFVFOVW.JMP
XAVEHEOGWGPWXKNQ
YBWF IFPHXHQXYLOR

k
13
14
15
16
17
18
19
20
21
22
23
24
25

Kandidat
ZCXGJIGQIYIRYZMPS
ADYHKHRJZJSZANQT
BEZILISKAKTABORU
CFAJMJITLBLUBCPSV
DGBKNKUMCMVCDQTW
EHCLOLVNDNWDERUX
FIDMPMWOEOXEFSVY
CJENQNXPFPYFGTWZ
HKFOROYQGQZGHUXA
ILGPSPZRHRAHIVYB
JMHQTQASISBIJWZC
KNIRURBTJTCJKXAD
LOJSVSCUKUDKLYRE

by

A~ 0 ©

-13
16
59
11

31
22
-23
-17
18

24
29
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@ substituce podle hesla — ,,s¢itdme” zprdvu a heslo
@ vhodné cviceni

@ rozlomeni Vigeneérovovy Sifry?

«O0» «F»r « =

> <

i
-

Do
19/60



@ fazeni studentl podle bodii na pisemce

@ reprezentace herniho pldnu (piskvorky, Sachy)
@ frekvence pismen v textu
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def frequency_analysis(text):
text = text.upper ()

freqA = 0
fregB = 0
freqC = 0
for letter in text:
if letter == ’A’:
freqA += 1
elif letter == ’'B’:
fregB += 1
elif letter == ’C’:
freqC += 1

print(’A’, freqA)
print(’B’, freqB)
print(°C’, freqC)

oy P S = = 9ac
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Seznamy (pole)

01234

»vice poloZek za sebou v pevném poradi”

indexovano od nuly

zakladni koncept dostupny ve vech jazycich, bézné
»pole” (array), polozky stejného typu, pevné dand délka

seznamy v Pythonu — obecn&jsi (ale pomalejsi)

Python a pole — knihovna NumPy (nad rdmec IB111)
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@ variabilni délka

@ polozky mohou byt riizného typu

@ indexovani i od konce (pomoci zapornych &isel)

O» <& »
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s = [] # deklarace prdzdného seznamu
s = [3, 4, 1, 8]

s[2] # indexace prvku, s[2] = 1
s[-1] # indexace od konce, s[-1] = 8

s[2] = 16 # zména prvku
s.append(6) # priddni pruku
s[1:4] # indezace intervalu, s[1:4] = [4, 15, 8]
len(s) # délka seznamu, len(s) =5
t = [3, "pes", [2, 7], -8.3]
# seznam miuZe obsahovat ruzné typy

list () — pfetypovdni na seznam
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@ mezera se déla: za &arkou

@ mezera se nedéla: pred ¢arkou, na ,okrajich”
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@ cyklus for — pres prvky seznamu*

@ range — vraci seznam™ Cisel

@ typické pouziti: for i in range(n)

@ ale miZeme t¥eba:
o for animal in ["dog", "cag", "pig"l:
o for letter in "hello world":

(*) ne Gpln& p¥esn& — z diivodu efektivity se pouZivaji generdtory a
specidlni ,range object”, v pFipad& pot¥eby pouZijte explicitni pfetypovani
na seznam: list (range (10))

o & = E z 9ace
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Objekty, hodnoty, aliasy — strué¢né varovani

a=[1,2, 3] a=|[1,2,3]
b=1[1,2,3] nebob =a[] b=a

a—> [1,2, 3] a—> [1,2, 3]
b — [1, 2, 3] b

@ parametry funkci — pouze volani hodnotou
(na rozdil nap¥. od Pascalu: volani hodnotou a odkazem)

@ ménitelné objekty (nap¥. seznam) vZak funkce mize ménit
@ mélka vs hluboka kopie

@ vice pozdgji
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.com/

http://www.pythontutor
1, 2, 31
[4. 5. 61

x = [1, 2, 3] # a different [1, 2.
y = x

5 x.append(4)
— 10 y.append(5)

3] list!

11z =11, 2, 3, 4, 5] # a different list!

12 x.append(6)
13 y.append(7)
14y = "hello"

Frames Objects
Global variables tist
o |1 |2
x 4|5|6
Y
z tist
CRERENE
1(2(3]a

vhodné nap¥. pokud je nejasny néktery z ptiklad( ve slidech
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http://www.pythontutor.com/

N-tice - stru¢né predstaveni

@ n-tice (tuples)
@ neménitelnd varianta seznami

@ kulaté zavorky misto hranatych (n&kdy lIze vynechat):
t=(1, 2, 3)
@ neménitelné podobné jako Fetézce
@ typické uziti:
e soufadnice: (x, y)
e barva: (r, g, b)

@ pouZiti pro pfifazeni: a, b

Il
o
o
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P¥iklad: vypolet priimérné hodnoty

def

def

def

averagel(num_list):

total = 0

for i in range(len(num_list)):
total += num_list[i]

return total / len(num_list)

average2(num_list):
total = 0
for x in num_1list:
total += x
return total / len(num_list)

average3(num_list):

return sum(num_list) / len(num_list)
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def divisors_list(n):
divisors = []
for i in range(1l, n+1):
if n% i==
divisors.append (i)
return divisors

divisors24 = divisors_list(24)
print(divisors24)
print(len(divisors24))

for x in divisors24: print (x**2)
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def frequency_analysis(text):
text = text.upper ()

freqA = 0
fregB = 0
freqC = 0
for letter in text:
if letter == ’A’:
freqA += 1
elif letter == ’'B’:
fregB += 1
elif letter == ’C’:
freqC += 1

print(’A’, freqA)
print(’B’, freqB)
print(°C’, freqC)

o = = E = 9ac
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def frequency_analysis(text):
text = text.upper ()

frequency = [0 for i in range(26)]
for letter in text:

if ord(letter) >= ord(’A’) and\
ord(letter) <= ord(’Z’):

frequencyl[ord(letter) - ord(’A’)] += 1
for i in range(26):

if frequency[i] != 0:
print (chr(ord(’A’)+i), frequencyl[i])

o = = E = 9ac
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Simulace volebniho prizkumu — nevhodné ¥eSeni

def survey(size, prefl, pref2, pref3):
countl = 0
count2 = 0
count3 = 0
for i in range(size):
r = random.randint (1, 100)
if r <= prefl: countl += 1
elif r <= prefl + pref2: count2 += 1
elif r <= prefl + pref2 + pref3: count3 += 1
print("Party 1:", 100 * countl / size)
print("Party 2:", 100 * count2 / size)
print("Party 3:", 100 * count3 / size)
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def survey(size, pref):

n = len(pref)
count

for _

[0 for i in range(n)]
in range(size):
r =

random.randint (1, 100)
for i in range(n):

if sum(pref[:i]) < r <= sum(pref[:i+1]):
count [i] += 1
for i in range(n):

zkuste dale vylepsit.

print ("Party", i+1, 100 * count[i] / size)
Toto ¥eSeni ma stale nedostatky (po strance funkZnosti) —

DA
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@ vstup: fetézec

@ priklad: PES — .——.|.]...

@ vystup: zdpis v Morseové abecedé

«0O0» «F»r <«
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def to_morse_poor(text):

result = ’’

for i in range(len(text)):
if text[i] == ’A’: result += > .|’
elif text[i] == ’B’: result += ’-...|’
elif text[i] == ’C’: result += -.-.|’

elif text[i]
# etc
return result

= ’D’: result += ’—-.. |’

o & = E z 9ace
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Pfevod do Morseovy abecedy: vyuZiti seznamu

morse = [’.-7, ’—-...7, —-.-.7, =] # etc

def to_morse(text):
result = 7’
for i in range(len(text)):
if ord(’A’) <= ord(text[i]) <= ord(’°Z’):
c = ord(text[i]) - ord(’A’)
result += morsel[c] + |’
return result

(jeste lepsi Feeni: vyuZiti slovniku — bude pozdéji)

38 /60



Pfevod z Morseovy abecedy

def

def

find_letter(sequence):
for i in range(len(morse)):
if morse[i] == sequence:
return chr(ord(’A’) + i)
return ’7’

from_morse (message) :
result = 7’
sequence = ’’
for symbol in message:
if symbol == ’|’:
result += find_letter(sequence)
sequence = 7’
else:

sequence += symbol
return result

39 /60



split — rozdéli fetézec podle zadaného oddélovace, vrati
seznam

>>> vowels = "a,e,i,o,u,y"

>>> vowels.split(",")

[;a), 7e), ’i’, )OJ’ Ju;’ Jy)]
>>> message = ".-..|-—[-..|.-"
>>> message.split("[")

[;__..7’ ;___), )_..;’ ;._;]

«0O0» «F»r <«




>>> input_string = input()

37

>>> xstring, ystring = input_string.split(" ")
>>> x = int(xstring)

>>> y = int(ystring)

(Or <Fr <= «=r» = VAR



475m nm.

Stoupani: 367 m

Klesani: 363 m

mapy.cz

Q>
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heights_profile([3, 4, 5, 3, 4, 3, 2, 4, 5, 6, 5])

#
# ###
## # #H#H#H#

HHE#AHHHE HHEHRH
HHEAHHAERHEEHRH
HHHEHHHAERHHERH

Ascent 7
Descent 5
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def heights_profile(heights):

for v in range(max(heights)):
for i in range(len(heights)):
if heights[i] >= max(heights) - v:
print("#", end=" ")
else:

print(" n, end=" u)
print ()
print ()
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def elevation(heights):
ascent = 0O
descent = 0

for i in range(len(heights)-1):
if heights[i] < heights[i+1]:

ascent += heights[i+1] - heights[i]
else:

descent += heights[i] - heights[i+1]
print("Ascent", ascent)

print ("Descent", descent)

«0O0» «F»r <«
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def get_next_row(row):
next_row = [1]
for i in range(len(row)-1):
next_row.append (row[i] +row[i+1])
next_row.append (1)
return next_row

def pascal_triangle(n):
row = [1]
for i in range(n):
print (row)
row = get_next_row(row)

«0O0» «F»r <«
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pro zajimavost:

def get_next_row(row):

return [1]+[sum(p) for p in zip(row, row[1:])]+[1]

«O)>» «F)» « =»
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Prvodisla

o délitelné jen 1 a sebou samym
@ predmét zajmu matematik( od praddvna, cca od 70. let i
dilezité aplikace (moderni kryptologie)
@ problémy s prvodisly:
e vypis (polet) prvotisel v intervalu

e test prvoliselnosti
e rozklad na prvoéisla (hledani dé&liteld)

49 /60



def print_primes(how_many) :
n

=1
while how_many > O:

if len(divisors_list(n)) ==

print(n, end=" ")
how_many -= 1
n += 1

print ()

«0O» «F>»
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Odbocka: test prvoliselnosti, kryptografie

Test prvodiselnosti:
@ zkousime vSechny mozné délitele od 2 do n—1
@ vylepSeni:
e délime pouze dvojkou a lichymi &isly
e délime pouze dvojkou a ¢&isly tvaru 6k + 1
o dé&lime pouze do \/n

51/60



@ nahodnostni algoritmy
@ polynomialni deterministicky algoritmus (objeven 2002)

@ (vysoce) nad ramec tohoto kurzu
@ umi se to délat rychle

o & = E z 9ace
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Rozklad na prvodisla

@ rozklad na prvolisla = faktorizace

@ naivni algoritmy:

prichod viech mozZnych déliteld
zlepSeni podobné jako u testl prvoliselnosti

@ chyttejsi algoritmy:

sloZitd matematika

aktivni vyzkumna oblast
neumi se to délat rychle
max cca 200 ciferna &isla
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Bob

Encrypt "H

Alice's
public key

Alice

DeCrypl A""I'h....|lll

Alice's
private key

http://en.wikipedia.org/wiki/Public-key_cryptography

DA
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http://en.wikipedia.org/wiki/Public-key_cryptography

Asymetrickd kryptologie: realizace

@ jednosmérné funkce
e jednoduché vypoditat jednim smérem
e obtizné druhym (inverze)
e ilustrace: michani barev
@ RSA (Rivest, Shamir, Adleman) algoritmus

e jednosmé&rnd funkce: nasobeni prvotisel (inverze =
faktorizace)

e verejny kli¢: soucin velkych prvocisel
e bezpelnost ~ nikdo neumi provadét efektivné faktorizaci
e vyuziti moduldrni aritmetiky, Eulerovy véty, ...

55 /60



@ problém: vypis prvocisel od 2 do n

@ algoritmus: opakované provddime

e oznac dalsi neskrtnuté &islo na seznamu jako prvodislo
e vSechny ndsobky tohoto &isla vyskrtni

«O0» «F»r « =
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Eratosthenovo sito

1. krok 2
21 2
41 %4

3
3

5

3 25

3 45
8 255
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def reset_multiples(is_candidate, i):
k=0

while k < len(is_candidate):
is_candidate[k] = 0
K += 1

def eratosthenes(n):

is_candidate

[1 for
for i in range(2, n):

_ in range(n)]
if is_candidate[i]:

print(i, end=" ")

reset_multiples(is_candidate, i)
Pozn. VEimnéte si, Ze funkce mé&ni seznam.

DA
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@ prvodisla — Ulamova spirdla

Sierpinského trojuhelnik

@ Pascalilv trojihelnik — obarveni podle sudosti —

Vi Hart: Doodling in math: Sick number games

https://www.khanacademy.org/math/recreational-math/vi-hart/doodling-in-math/v/
doodling-in-math-sick-number-games

«O0» «F»r « =

> <

DA
59 /60


https://www.khanacademy.org/math/recreational-math/vi-hart/doodling-in-math/v/doodling-in-math-sick-number-games
https://www.khanacademy.org/math/recreational-math/vi-hart/doodling-in-math/v/doodling-in-math-sick-number-games

Seznamy, Fetézce:
o zakladni operace

@ ukazky pouziti

@ kryptografické p¥iklady (historické) a souvislosti (moderni)

P¥isté: Vyhledavani, ¥adici algoritmy

<O> B> <> «E>»
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