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Retézce (string) fe it

e SloZeny datovy typ
e | ze vytvofit jednoduchymi nebo dvojitymi uvozovkami

1la = "ahoj"
2lb = ’hello’

Oba zpUsoby jsou ekvivalentni
Datovy typ string je immutable, tj. nelze ménit jeho vnitfni hodnoty
Délka retézce: funkce len()

® print(len("ahoj")) — 4
® print(len("0")) —1
® print(len("")) =0

Ptistup na jednotliva pismena — operator []

® a[i] jei-ty znak v proménné a (Cislujeme od 0)
® a[0] je prvni znak v proménné a
® a[len(a)-1] je posledni znak
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FACULTY

Retézce: vytvareni SLtAE

CTU IN PRAGUE

e Inicializace: operator =

1|emptyString = ""
2lotherString = "some_ text"

e Spojovani: operator +

1lintro = "Hello"
2lname = "John"
3ltext = intro + ",," + name

® Opakovani: operator *

1| fiveSpaces = ""*5

e Spojeni (ne-stringovych) proménnych: pretypovani funkci str ()

1| number = 10/2
2| text = "The_number is," + str (number)
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Retézce: indexovani

CULTY

Ptistup na jednotliva pismena — operator []

Nelze pfistupovat na neexistujici prvek!

ENGINEERING

ﬂ‘ff%;é OFELECTRICAL

CTU IN PRAGUE

-

a

n ahoj n
print(al10])

N

print (al[10])
IndexError:

string index out of range
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Retézce: pouziti for+range WS ormiremen

CTU IN PRAGUE

e Pfistup na jednotliva pismena — operator []
e V fidici proménné je index

1la = "ahoj"
2|for i in range(len(a)):
3 print(alil)

a

h

o

J
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Retézce: pouziti for+in Fe it

e For cyklus s operatorem in pouzity na proménnou typu string vraci
pismena zleva doprava

a = "ahoj"
2| for letter in a:
print(letter)

-

w

Q0 B
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Retézce: prochazeni pres for cyklus a [] Fe it

e Pozor, string je immutable, tj. nelze ho ménit!

-

a = I'PGBPEi'
> a[o] = npn

a[o] = npn
TypeError: ’str’ object does not support item
assignment

1la = "ahoj"
2lfor i in range(len(a)):
3 a[1] = Nxn

ali] = "=

TypeError: ’str’ object does not support item
assignment
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TY

Retézce: pouziti for+in JRRS Sisteemmn:

CTU IN PRAGUE

e Pozor, string je immutable, tj. nelze ho ménit!

1la = "abc"

2| print (a)
3for i in a:
4 i = "xn
5 print (i)
6| print (a)

*
*
abc

e Zde ménime hodnotu proménné i (pfepiSeme na ’*’)
e Ale neménime konkrétni prvek v proménné a
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Retézce: Upravy oS erticmen

CTU IN PRAGUE

e Stringy jsou immutable, nelze je ménit pfimo pres opeator []
 Upravy (a dal$i operace) s vyuzitim metod tfidy String
* Nahrada podfetézce: metoda replace(01ldString, newString)

X "Hahaha!"

y = x.replace("a","e") #x is not changed
print (x)
print (y)

AW N =

Hahaha'!
Hehehe!

X "Python,is,cool"

y = x.replace("Python","c++") #x is not changed
print (x)

print (y)

AW N -

Python is cool
c++ is cool
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Retézce: upravy g

e Stringy jsou immutable, nelze je ménit pfimo pres opeator []
Upravy (a dalsi operace) s vyuzitim metod tfidy String
Nahrada Céasti fetézce: metoda replace(0ldString, newString)

1lx = "textytoyremove text"
2|y = x.replace("text","")
3l print (x)

4 print (y)

text to remove text
to remove
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Rezy (slices) o G

e t[i:j] vraci fetézec od pozice i do pozice j (kromé j)
e t[i:] od pozice i do konce

e t[:j] od zacatku do pozice j (kromé j)

e t[:] kopie celého fetézce

e Vysledek fezu fetézce je opét fetézec

=[a[o e ale[]a]n]
1|t = "abcdefgh" ( ‘Bﬂ .
2|print (t[3:]) defgh ‘=
sprint (t[:1) abcdefgh oo
4/ print (¢t [:-3]) abcde ‘=
5| print (t [3:-31) de e
6| print (t [3:4]) d t=[a]b[c[d[e[f]5]n]
7l print (£t [2:5]) cde
g|print (t [1:-1]1) bcdefg
ol print (t [4:4]) #!
10| print ("x" *
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Vypis na obrazovku feR e

print ()
¢ Pridava automaticky konec fadku (\n)
e Pokud ma vice argument(, vklada mezi né mezeru

-

pI’iIlt (llajl,llblv’llcll)
print("*")

n

a b c
*

e DalSi argumenty funkce print ()

® sep — oddélovac, znak mezi argumenty (defaultné mezera)
® end — znak, ktery se tiskne na konci vypisu (defaultné \n)

® print(a,b,c) je ekvivaletni print(a,b,c,sep=" ",end="\n")
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print(): ovlivnéni vystupu Fe it

® Zménou sep nebo end miiZzeme ovlivnit zplsob vypisu

a=1

b=2

print(a,b, end="|")
print ("x"

B

1 2|

a =1

b =2

c =3

print(a,b,c, end="\n\n", sep="Q")
print ("x"

a o~ W N =

102603
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FACULTY

Zapis fetézcl, specialni znaky JeR8 s

e Vytvofeni fetézcl z pismen abecedy a Cisel je trividlni
e Jak zapiSeme jiné znaky?

Doplrite program:

-

a=
print (a)

n

aby vypsal:

Peter’s son is "Paul"
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ASCII tabulka Fo s
¢ Datové typy jsou v pocitaci ulozeny v bytech
e V pfipadé fetézcll (a txt souborll) se data “zobrazuji” ve formé znaku
e Pro spravnou interpretaci bytd je tfeba znat konverzni tabulku
* ASCIl a UTF-8

ASCII
¢ Definuje vyznam pro 7bit( (0—127)
* Ridici znaky (0-31)

® OvlivAuji vystup
® Napt. novy fadek (\n), tabulator (\f)

e Tisknutelné znaky (32—127)
® Znaky angl. abecedy, Cisla, mezera, zavorky, znaminka . ..
e Extended ASCII (8 bit(, rozsah 128-255)

® Znaky narodnich abeced
® Pro kazdy jazyk je jiné rozsifeni
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OF ELECTRIC
ENGINEERING
CTU IN PRAGUE

SCIl tabulk

ASCII control ASCII printable Extended ASCII
characters characters characters

00 NULL  (Null character) 32 space 64 @ 96 . 128 ¢ 180 4 192 L 224 0O
01 SOH  (Startof Header) 33 | 65 A a7 a 129 U 161 i 193 4 25 B
02 S8TX (Start of Text) 34 5 66 B 98 b 130 é 162 o6 194 26 O
03 ETX (End of Text) 35 * 67 C 99 ¢ 131 a 163 @ 195 I 21 0
04 EOT  (EndofTrans,) B 68 D |10 d 32 184 h (198 — |28 &
05 ENQ (Enquiry) ar % 69 E 101 e 133 a 185 R 197 4 229 O
06 ACK (Acknowledgement) B & i [ 134 & 166 * 198 & 230 g
07 BEL (Bell) 39 g 71 G 103 g 135 ¢ 167 ° 199 A 231 p
08 BS (Backspace) 40 ( 7 H |14 h 13 8 68 o |20 & 232 p
09 HT  (Merizontal Tab) 41 ) 73 I 106 i 137 @ 169 ® 201 .E 233 0
10 LF {Line feed) a2 v 74 J 108 ] 128 & (170 =~ | 202 24 0
1 VT (Vertical Tab) 43 o+ 75 K 107 kK 1239 0 M % |20 5 |23 0O
12 FF (Form feed) 44 , ™ L |18 1 40 1 172 % | 204 'E 2%y
13 CR  (Carriage retum) 45 - 7T M 109 m 141 i 173 205 = 237 Y
14 SO (Shift Out) 46 % 7 N 10 n 142 A |14 « (206 § |28 ~
15 sl (Shift In) 47 i 7 0 (111 o 43 A |175 » 207 =& |238
16 DLE (Data link escape) 48 0 8 P 12 p 14 E |16 3 208 & |20 =
17 DC1  (Device control 1) 49 1 a1 Q 113 gq 145 @ (177 & (209 © 241
18  DC2  (Device control 2) 60 2 2 R |14 r 146 &£ | 178 20 €& |22
19 DC3  (Device control 3) 51 3 83 s 15 s 147 b 179 211 B 243 %
20 DC4 (Device control 4) 52 4 B4 T 116 t 148 (-] 180 212 E 244 1
21 NAK (Negative acknowl.) 52 & 8 U M7 w 149 @ 181 213 245 §
22 SYN (Synchronous idie) 54 6 8 vV 18 v 150 0 182 A 214 | 26 +
23 ETB (End of trans. block) 85 7 87 W 119w 151 0 183 A 215 I 247
24 CAN (Cancel) bl [ 88 X J120 «x b 18 © |216 T |248 *
25 EM  (End of medium) 57 9 89 Y 121 y 153 0O 185 i 217 J 249
26 Ssus (Substitute) 58 i 0 2z |12 z 154 0 |186 218 250
27 ESC (Escape) 58 : 91 [ 123 | 155 @ 187 3 219 i 251
28 FS (File separator) 60 < 92 \ 124 | 156 £ 188 20 m 252 L
29 GS  (Group separator) 61 = a3 )] 125 } 157 189 ¢ 221 1 253 :
30 RS  (Record separator) 62 > 94 = 126 ~ 158 " 180 ¥ 222 I 254 [
31 Us (Unit separator) 63 7 [ I 15 f 191 4 223 ™ 285 nbsp
127 DEL (Delete)
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ASCII tabulka i A

e

e ord(letter): vrati Cislo znaku v ASCII tabulce
e chr (number): vrati znak dle ASCII

text = "ahoj"

for letter in text:
rint("Letter",letter,", ord:", ord(letter))
p

compose = chr(65) + chr(32) + chr(64)
print (compose)

o g A~ W N =

Letter a , ord: 97

Letter h , ord: 104
Letter o , ord: 111
Letter j , ord: 106

A @
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TY

UTF-8 i

CTU IN PRAGUE

e Kddovani s proménlivou délkou (znak je kédovan 1 az 4 byty)

e Lze reprezentovat az 1,112,064 znak( (v€etné znakl narodnich abeced)
e Vyznam prvnich 7 bitd (0-127) je shodny s ASCII

e Python nativné podporuje UTF-8

Python predpoklada, Ze zdrojovy program je vytvofeny v UTF-8
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Escape sekvence o G
e Escape sekvence: zapis vybranych fidicich znaku

\’"  apostrof

\”  uvozovky

\\  zpétné lomitko

\n  novy fadek (new line)

\r  novy fadek (carriage return)
\t tabulator

\b  backspace

-

a = "first,line\nsecond line\nthird,_ line\n"
print(a, end="|")

print ("normal print")

b = "\t\tindented_ text\n";

print(b,end="[")

a ~ W N

first line
second line
third line
|normal print
indented text




Reprezentace fetézce Je siaisme
Znaky jsou v pocitaci ulozené v bytech

Retézec je sekvence znak(, kazdy znak je 8-mi bitové &islo (byte)

Zobrazeni fetézcl (a txt souborll) pres konverzni tabulku (typicky ASCII,
UTF-8)

"ab\nCD\nO01\n";

print (a)

for letter in a:

print (ord(letter), end="_ ")

a

S~ W =

ab
CD
01

97 98 10 67 68 10 48 49 10

0 1 2 3 4 5 6 7 8
a=|97|98|10|67|68|10|48|49|10‘
a bWnmnC DWnO 1\
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Coding R

CTU IN PRAGUE

e Znalost pouzitého kddovani je dllezita pro spravnou interpretaci
(editorem, titulky, browser ...)

Ale i pro spravnou interpretaci Pythonem

Python predpoklada, Ze vstup (program + vstupni soubory) je UTF-8
Pokud ne, dojde k nespravné interpretaci znaki
e To muze vést na chybu programu, nekonecny cyklus . ..

Mé to bézi spravné, ale Brute mi nepridélil body!
A A ale Brute mi nepL~YidA~[1il body!

ale Brute mi nepE-YidA~[1lil body]
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Coding R

CTU IN PRAGUE

e Znalost pouzitého kddovani je dllezita pro spravnou interpretaci
(editorem/Pythonem)

Python predpoklada, Ze vstup je UTF-8

Pokud ne, dojde k nespravnému pochopeni znakl (chyba programu,
nekonecny cyklus apod)

e UTF-8
2 fislo = 1
3 dalsiCislo = ¢islo + 2
4 print(<islo, dalsiCislo)
1 3
[ ]

Jiné kédovani (8859-2)

2 éislo‘= 1
3 dal'ikislo = éislo + 2
4 prin}(éislo, dal'iEislo)

File "program8859-2.py", line 1

SyntaxError: Non-UTF-8 code starting with '\xe8' in file program8859-2.py
on line 1, but no encoding declared; see http://python.org/dev/peps/pep-
0263/ for details




Coding o Hise

Doporuceni
e V programech nepouzivame Ceské (a jiné narodni) znaky
e Ani v komentafich
2 eislo =1

3 dalliEislo = éislo + 2
4 prin}(éislo, dal'iEislo)

File "program8859-2.py", line 1
SyntaxError: Non-UTF-8 code starting with '\xe8' in file program8859-2.py
on line 1, but no encoding declared; see http://python.org/dev/peps/pep-

0263/ for details
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namespace @ = std;

using @ = int;

using 2

using @ = time_t;
9

= void;

bootl;

using
#def uto

I

#define :
template<class @

using E = @ ::vector<@>;
template<class @>

using & = @ ::shared_ptr<@s>;

=y {® AN
® &) { return =
@ S0 { return ¥; }

struct 1 { T 2 20 =
struct @ 1{ 2 ()
struct & 2 ()
struct 2 10
struct ® 933()
2® 20
2 ()

struct

e 4 e e

LPEPEPEPEPE

struct
® main()
1{

if (S0 ="

S

S<h<ilo> @ = { La<@>(), l<t>(), la<s>(), <®>() };

for (9 & : &)
§-—>93();

return @ ();




Soubory: reprezentace o G

® Soubor je posloupnost byt

hozh05h14h1411432h08h05h1410410h15h0499h11h10h0432hoshoshlohoﬂ10hgg;§bilhidlo|
f irst ]l ine\nsecond Il inewnlast\n

* Pokud je soubor povazovan za textovy, jsou jednotlivé byty (nebo jejich
skupiny) interpretovany jako znaky (dle konverzni tabulky)

o Casto pouzivané tabulky: ASCII, UTF-8
e Zobrazeni souboru bude nasledujici

first line
second line
last
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Soubory: Cteni JRRS et

e Otevreni pro ¢teni: £ = open(jmeno_souboru, "rt")

e "r{"— "read text”: soubor je otevien pro ¢teni (textového souboru)

® Po otevieni ukazuje £ (“handle”) na zaCatek souboru

® readline(): string znak( od aktualni pozice do prvniho konce fadku

readline() #1 readline() #2 readline() #3
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
file:todos 14115 16[32rogtosf 1010910 L15f101] 99 1111101032 fLogosf 1010110 [Log 9715 16]10]
f irst ] i ne\nsecond ] i newWnlas t\n
1|f = open("simplel.txt", "rt")
2| print (’Line:’ ,f.readline () ,sep="",end="|") #1
3l print (’Line:’ ,f.readline () ,sep="",end="|") #2
4/print(’Line:’,f.readline () ,sep="",end="|") #3
5| print (’Line:’,f.readline () ,sep="",end="|") #4
6|f.close ()
Line:first line simple1.txt
| Line:second line first line
|Line:last second line
| Line : | last
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Soubory: ¢teni

-

* Nacteni vSech fadku for cyklem
e For cyklus automaticky skonéi po nacéteni posledniho fadku

OF EI.ECTRICAL
ENGINEERING
CTU IN PRAGUE

f = open("simplel.txt", "rt")

for line in f£f:

print("Line:", line, end="|[")
f.close ()
Line: first line simple1.txt

|Line: second line
|Line: last

first line
second line
last

line() #1 line() #2 line() #3

23 24 25 26

file: h02h05h14115h d32hoshoshlqloq10h15h0499h11h 4100|32h08h05h1410410h08|97h15h 410|

f i r st ] ine\Wnsecond l inewnlastwn

e Soucasti nacteného stringu je konec fadku ’\n’
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Soubory: Cteni fe it

e Nacteni vSech radku for cyklem
® For cyklus automaticky skonéi po nacteni posledniho fadku
¢ Hledani fetézce v souboru

names.txt
Minnie
1| fread = open("names.txt", "rt") Diesel
2| toBeFound = "Diesel" Zara
3| numberFound = 0 Grace
4/ for line in fread: Rudy
5 if line == toBeFound: Diesel
6 numberFound+=1 Cocoa
7| fread.close () Gucci
8| print (toBeFound ,"is", numberFound, "x,in,the, file") Belle
Diesel
Allie
Diesel is O x in the file Harley
Tiger
Mickey

e Soucasti nacteného stringu je konec fadku ’\n’
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Soubory: Cteni o B,
e Nacteni vSech fadku for cyklem

e For cyklus automaticky skonéi po naéteni posledniho radku
® Hledani fetézce v souboru

names.txt
Minnie
1| fread = open("names.txt", "rt")
. Diesel
2| toBeFound = "Diesel"
Zara
3| numberFound = 0
. K Grace
4| for line in fread:
. . . Rudy
5 line = line.strip() Diesel
6 if line == toBeFound:
Cocoa
7 numberFound+=1
Gucci
8| fread.close () Belle
; Wign " ; he, file"
9| print (toBeFound ,"is", numberFound, xyingthe file") Diesel
Allie
Diesel is 3 x in the file Harley
Tiger
Mickey

e Soucasti nacteného stringu je konec fadku ’\n’

® Pouzijeme line.strip() pro jeho odstranéni
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Soubory: ¢teni

Nacteni vSech radki for cyklem

For cyklus automaticky skon€i po nacteni posledniho fadku
Ulozeni dat do pole

f = open("simple2.txt",

OF ELECTRICAL
ENGINEERING

CTU IN PRAGUE

1 "rt") simple2.txt
2| numbers = []
3lfor line in f: =0
4 a = int(line.strip()) 20
5 numbers.append (a) 30
6| f.close () 4
7| print (numbers) 4
[10, 20, 30, 4, -4]
#1 #4 #5

11 12 13 14 15 16

file: |49|48|32|10|50|48|32|10|51|48|32|10|52|10|45|52|10|

1

0

\n 2 0

\n 3 0

\n 4 \n - 4 \n

30/37



Soubory: cteni fe it
e Konce fadku ’\n’ jsou soucasti nactenych fetézcl
e t.1strip(): vraci string, kde jsou zleva odstranény formatovaci znaky
® t.rstrip(): vraci string, kde jsou zprava odstranény formatovaci znaky
® t.strip(): kombinace 1strip() a rstrip()

t.Istrip()='some\ntext\n\n'

t;|10|10|115|111|109|161|10|116|101|1i0|1116|10|10|
Wm\n s ome\nt e x t \n\n

t.rstrip()="\n\nsome\ntext'

4] 1 2 3 4 5 6 7 8 9 10 11 12
t:[10]10[115111}109101] 1016101120116 10] 10
m\n s ome\nt e x t \n\n

t.strip()='some\ntext'

t: |10|10|115|111|109|101|10|116|101|120|11106|10|10|
m\n S ome\=nt e x t \n\n 31/37




Soubory: zapis JRRS Ersscmmen

CTU IN PRAGUE

e Otevieni pro zapis: f = open(jmeno_souboru, "wt")
e “wt"— “write text”: soubor je otevien pro zapis

Pokud soubor existuje, je prepsan, jinak je vytvofen
Do souboru zapisujeme fetézce: f.write(text)

open("someFile.txt","wt")
.write ("ABC")

.write("def\n")

= 123

.write(str(b) + " " + str(1/7) )
.close ()

o g r W D =
H H T Hh Hh Hh

someFile.txt

ABCdef
123 0.14285714285714285
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Soubory: close() JRRS et

o g o~ W N =

CTU IN PRAGUE

e Po skonéeni prace se souborem je dobré zavolat close()

e Python sice zavie vSechny oteviené soubory pfi skonéeni programu, ale
neni to efektivni

e Pocet otevienych soubor( je pro kazdy proces omezen (1024 na
Ubuntu/Linux)

® P¥i neuzavirani souborl se zbytecné Cerpaji systémové prostredky
® Nevolani close () mdze vést na chyby

Hh Hh O Hh Hh Hh

.write ("ABC")
.write("def\n")

.write(str(b) + "" + str(1/7) )
.close ()

open("someFile.txt","wt")

= 123
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Soubory: close () i s

¢ Vygenerujeme nahodny pocCet hvézdicek, ulozime je do souboru a
znovu nacteme

e Porovname ulozeny fetézec a fetézec nacteny ze souboru

1| import random

2| for i in range(8):

3 n = random.randint (1,20)

4 stars = "*" * n

5 fo = open("tempfile.txt","wt")
6 fo.write(stars)
7
8
9
0

fi = open("tempfile.txt","rt")
word = fi.readline().strip()
print ("Saved:", stars, len(stars),", loaded:", word,len(word))

Saved: ** 2 , loaded: O

Saved: *xxxxx*x*x*x 9 , loaded: **x 2

Saved: kkxkkkkkkkkkkkx*x*kx 16 , loaded: *kkkkxkx*x*x 9

Saved: **kx*kx*x*xx 9 | loaded: *k*xkxkkkxkkkkxkxkkx*x*x 16

Saved: *** 3 , loaded: ***¥¥xkkxx O

Saved: *kxkkkkxkkkxkx*kx*x 16 , loaded: *** 3

Saved: kkkkxkkkkkkkkkkkxkx*x 20 , loaded: *kkkxkkkkkkk*xkx*x 16
Saved: kkxkkkkkkkkkkkx 14 | loaded: kkkkkkkkkkkkkkkkkkkk 20
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Soubory: close () i s

® Pouzivejte close()

import random
for i in range(8):

n = random.randint (1,20)
stars = "*" % n
fo = open("tempfile.txt","wt")

fo.write(stars)
fo.close ()

fi = open("tempfile.txt","rt")

word = fi.readline().strip()

print ("Saved:", stars, len(stars),",_ loaded:", word,len(word))
fi.close ()

Saved: kkkkkkkkkkkkkkkkkkk 19 | loaded: *kkkkkkkkkkkkkkkkkx 19
Saved: *kxkkkkxkkkxkxkx 15 | loaded: **kxkkkkxkxkkkx*x 15

Saved: **x*x*xx*x* 8 | loaded: ***xx**xx* 8

Saved: *** 3 , loaded: ***x 3

Saved: **xkxxxxxxxxxxx 13 | loaded: kkkkkkkkkkkx*x*x 13

Saved: kkkkxkkkxkkkk*x 13 |, loaded: *kkkkkkkkkkkkx 13

Saved: *xkxkkxkx*kx*x 10 , loaded: **x*xkx*x*xx*xx 10

Saved: kkkkkkkkkkkkkkkx 15 | loaded: *kkkkkkkkkkkkkkxx 15
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Soubory: doporuéeni JoR scinie:

Uvadét explicitné, jestli ma byt soubor otevien pro éteni ("rt") nebo
zapis ("wt")

fread = open(jmeno_souboru, "rt")

furite = open(jmeno_souboru, "wt")
Pomaha ¢&teni (pochopeni) programu, pomaha pfi hledani chyb
Nacteni dat

® for line in fread: ...
® line = fread.readline() (je tfeba volat opakované pro kazdy
fadek)
Odstranime konce fadkl: line.strip()

Po skonceni prace se souborem ho vzdy zavieme: fread.close()
nebo fwrite.close()
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Soubory: priklad Fe it

Textovy soubor obsahuje postupné: 2
v Y - 4
e Jeden radek s poctem slov n ve skupiné 1 temple
¢ Jeden Fadek s poétem slov m ve skupiné 2 exit
e ntadkl (kazdy obsahuje jedno slovo) nave
desire
e mtadkl (kazdy obsahuje jedno slovo) T ———
1| fread = open("groups.txt", "rt")
2| sizel = int( fread.readline().strip() ) Groupl: temple
3| size2 = int( fread.readline().strip() ) Groupl: exit
4/ for i in range(sizel): Group2: realm
5 print ("Groupl:",fread.readline().strip()) Group2: nave
6| for i in range(size2): Group2: desire
7 print ("Group2:",fread.readline().strip()) Group2: thrust
8| fread.close ()

37/37



