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Agenda

* Pfedavani parametrd £ ke myssle
 Referenéni a hodnotova sémantika @ | %
* Pole a cykly =

* Prace s textem A Wi

* File streamy
* char*, std::string a std::string_view
* Prace se znaky
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NejbéznéjSi zpusoby predavani parametru

* void foo(Object object) — Pouzivat pro trivialni objekt (napr. cislo)
I object je lokalni (kopie) — zapisy do objectu nevidime venku
=+ neopatrné pouziti (napr predavani std::vector) - drahé kopirovani
* void foo(const Object& object) — Pro objekt, ktery chceme cist
.. nejbéznéjsi
.. zdUraznuje, Ze chceme cizi objekt pouze ¢ist
* void foo(Object& object) - Pro objekt, do kterého chceme zapisovat

1. dovoluje nam omylem prepsat objekt
I neumi pak prijmout temporary objekty: foo(Object())
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Referencni vs hodnotova semantika

e \/Se v C++ ma samo o sobé hodnotovou semantiku

* Neexistuje C#-ovy kontrast mezi class a struct
* Predavani hodnotou je default, Pfedavani referenci se znaci znakem &

* Nektere typy zastupuji reference
* Napriklad pointery: predanim char* se text nekopiruje
I. Predani std::string hodnotou (tj. bez &) znamena vytvoreni nového objektu

* Dnes siukazeme
e std::span - ,pointer® na pole
* std::string_view — ,pointer® na string
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C vs C++ pole

e C
» Staticky array na stacku: T array[N]
I. nema metody, chova se jako tzv. ,raw® pointer T*
 Dynamicky array na haldé: T* array = malloc(sizeof(T) * N)
Ll vie&i C++ bychom psali: T* array = new T[N]
*« musime ruc¢neé dealokovat (funkce free pro malloc, delete array pro new)
= nevime kdo je vlastnik T* pointeru = nékdy pfisté si ukazeme tzv. ,chytré“ pointery

e C++
e Staticky array na stacku: std::array<T, N> array
L M4 metody: napt. .size()
 Dynamicky array na halde: std::vector<T> array

L. Sam uklidi pamét ve svém destruktoru
.~ Umi metody jako .push_back(new_last), .back(), .pop_back()
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Range-based for loop

* Pracuje v podstate se vSim, co ma zacatek a konec (tzv. range)

int main() { int main() {
std::string name = "Jirka Klepl"; std: :vector<std: :string> fruit{
"apples"”,
for (char c : name) "pears",
std::cout << c << std::endl; "grapes”,
} "melons™
}s

Co kdyz nechci psat // don't forget to add a reference
konkrétni typ/referenci? for (const std::string& type : fruit)
std::cout << type << std::endl;

for (auto&& whatever : fruit)
std: :cout << whatever << std::endl;
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https://godbolt.org/#g:!((g:!((g:!((h:codeEditor,i:(filename:'1',fontScale:14,fontUsePx:'0',j:1,lang:c%2B%2B,selection:(endColumn:1,endLineNumber:13,positionColumn:1,positionLineNumber:13,selectionStartColumn:1,selectionStartLineNumber:13,startColumn:1,startLineNumber:13),source:'//+Type+your+code+here,+or+load+an+example.%0A%23include+%3Carray%3E%0A%23include+%3Ciostream%3E%0A%23include+%3Cstring%3E%0A%23include+%3Cvector%3E%0A%0Aint+main()+%7B%0A++++std::string+name+%3D+%22Jirka+Klepl%22%3B%0A%0A++++for+(char+c+:+name)%0A++++++++std::cout+%3C%3C+c+%3C%3C+std::endl%3B+//+std::println(c)%3B%0A%7D%0A'),l:'5',n:'1',o:'C%2B%2B+source+%231',t:'0')),k:50,l:'4',n:'0',o:'',s:0,t:'0'),(g:!((h:executor,i:(argsPanelShown:'1',compilationPanelShown:'0',compiler:g142,compilerName:'',compilerOutShown:'0',execArgs:'',execStdin:'',fontScale:14,fontUsePx:'0',j:1,lang:c%2B%2B,libs:!(),options:'-O3',overrides:!(),runtimeTools:!(),source:1,stdinPanelShown:'1',tree:0,wrap:'1'),l:'5',n:'0',o:'Executor+x86-64+gcc+14.2+(C%2B%2B,+Editor+%231)',t:'0')),k:50,l:'4',n:'0',o:'',s:0,t:'0')),l:'2',n:'0',o:'',t:'0')),version:4
https://godbolt.org/#g:!((g:!((g:!((h:codeEditor,i:(filename:'1',fontScale:14,fontUsePx:'0',j:1,lang:c%2B%2B,selection:(endColumn:1,endLineNumber:21,positionColumn:1,positionLineNumber:21,selectionStartColumn:1,selectionStartLineNumber:21,startColumn:1,startLineNumber:21),source:'//+Type+your+code+here,+or+load+an+example.%0A%23include+%3Carray%3E%0A%23include+%3Ciostream%3E%0A%23include+%3Cstring%3E%0A%23include+%3Cvector%3E%0A%0A%0A%0Aint+main()+%7B%0A++++std::vector%3Cstd::string%3E+fruit%7B%0A++++++++%22apples%22,%0A++++++++%22pears%22,%0A++++++++%22grapes%22,%0A++++++++%22melons%22%0A++++%7D%3B%0A%0A++++//+don!'t+forget+to+add+a+reference%0A++++for+(const+std::string%26+type+:+fruit)%0A++++++++std::cout+%3C%3C+type+%3C%3C+std::endl%3B%0A%7D%0A'),l:'5',n:'1',o:'C%2B%2B+source+%231',t:'0')),k:50,l:'4',n:'0',o:'',s:0,t:'0'),(g:!((h:executor,i:(argsPanelShown:'1',compilationPanelShown:'0',compiler:g142,compilerName:'',compilerOutShown:'0',execArgs:'',execStdin:'',fontScale:14,fontUsePx:'0',j:1,lang:c%2B%2B,libs:!(),options:'-O3',overrides:!(),runtimeTools:!(),source:1,stdinPanelShown:'1',tree:0,wrap:'1'),l:'5',n:'0',o:'Executor+x86-64+gcc+14.2+(C%2B%2B,+Editor+%231)',t:'0')),k:50,l:'4',n:'0',o:'',s:0,t:'0')),l:'2',n:'0',o:'',t:'0')),version:4
https://godbolt.org/#g:!((g:!((g:!((h:codeEditor,i:(filename:'1',fontScale:14,fontUsePx:'0',j:1,lang:c%2B%2B,selection:(endColumn:1,endLineNumber:21,positionColumn:1,positionLineNumber:21,selectionStartColumn:1,selectionStartLineNumber:21,startColumn:1,startLineNumber:21),source:'//+Type+your+code+here,+or+load+an+example.%0A%23include+%3Carray%3E%0A%23include+%3Ciostream%3E%0A%23include+%3Cstring%3E%0A%23include+%3Cvector%3E%0A%0A%0A%0Aint+main()+%7B%0A++++std::vector%3Cstd::string%3E+fruit%7B%0A++++++++%22apples%22,%0A++++++++%22pears%22,%0A++++++++%22grapes%22,%0A++++++++%22melons%22%0A++++%7D%3B%0A%0A++++//+auto%26%26+%3D+automatic+reference%0A++++for+(auto%26%26+whatever+:+fruit)%0A++++++++std::cout+%3C%3C+whatever+%3C%3C+std::endl%3B%0A%7D%0A'),l:'5',n:'1',o:'C%2B%2B+source+%231',t:'0')),k:50,l:'4',n:'0',o:'',s:0,t:'0'),(g:!((h:executor,i:(argsPanelShown:'1',compilationPanelShown:'0',compiler:g142,compilerName:'',compilerOutShown:'0',execArgs:'',execStdin:'',fontScale:14,fontUsePx:'0',j:1,lang:c%2B%2B,libs:!(),options:'-O3',overrides:!(),runtimeTools:!(),source:1,stdinPanelShown:'1',tree:0,wrap:'1'),l:'5',n:'0',o:'Executor+x86-64+gcc+14.2+(C%2B%2B,+Editor+%231)',t:'0')),k:50,l:'4',n:'0',o:'',s:0,t:'0')),l:'2',n:'0',o:'',t:'0')),version:4

File streamy

* Basic pouziti
* Cteni ze souboru: std: :ifstream file("name.txt");
e Zapis do souboru: std: :ofstream file("name.txt");
* Podporuji >> a << jako tfeba std: :cin/std: :cout, .eof(), atd.

I (file) streamy nehazeji vyjimky pri chybach

std::ifstream file("pairs.txt");
std::string word;
int number;

number: 42, word: dog
d?g 42 number: 5, word: Jirka
Jirka 5 number: 10, word: C++
number: 20, word: C#

. . C++ 10 C# number: 0, word: Tady
while (!flle.eof()) { 20 number: 0, word: Tady
file >> word >> number; numEer:g,wor;i:Iagy

o o : n o o n . numbper: U, worda: laday
std::println("number: {1}, word: {©0}", word, number); Tady error number: 0. word: Tady

} number: 0, word: Tady
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Je dobré kontrolovat spravné cteni/zapis

std::string filename = "pairs.txt";
std::ifstream file(filename);
std::string word;

int number;

number: 42, word: dog

if ( Ifile.is open() ) number: 5, word: Jirka
. " . " . number: 10, word: C++
std::println("failed to open {}", filename); number: 20. word: C#

number: 0, word: Tady

while (file.good()) {
file >> word >> number;

. Stale zde mame chybu
std: :println("number: {1}, word: {0}", word, number);
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Je dobré kontrolovat spravné cteni/zapis

std::string filename = "pairs.txt";
std::ifstream file(filename);
std::string word;

int number;

. . . number: 42, word: dog
if (!file.is_open()) number: 5, word: Jirka
std::println("failed to open {}", filename); number: 10, word: C++
number: 20, word: C#
while (file >> word >> number) {
std: :println("number: {1}, word: {0}", word, number); [_;g;;ézglypadédobha]

¥
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char* vs std::string vs std::string_view

char* = pointer na pole znaku (cstring)

L pfedavanim nehrozi kopirovani, jednoduchy typ
*» neni jasne, kdo ma ten cstring dealokovat

=+ srovnavani cstringl srovnava ty pointery, ne text
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char* vs std::string vs std::string_view

char* = pointer na pole znaku (cstring)

L pfedavanim nehrozi kopirovani, jednoduchy typ
*» neni jasne, kdo ma ten cstring dealokovat

=+ srovnavani cstringl srovnava ty pointery, ne text

int main(int argc, char *argv[]) {
if (argc > 1 && argv[l] == "--help")
std: :println("Where is the help?");

NPRGO041 Programovani v C++ - cviceni Jifi Klepl

11
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char* vs std::string vs std::string_view

std::string = trojice ("data", délka, kapacita)
. je bezpecné je predavat, porovnavat, scitat, ...
.. dealokuji se automaticky

| pfedavanim bez zdUraznéni reference (&) se kopiruiji
l) umi efektivné& appendovat chary...

int main(int argc, char *argv[]) {
std: :vector<std::string> args(argv + 1, argv + argc);
std::string help = "help"”; here
if (args.size() >= 1 && args[@] == "--help")
std: :println("Ahh, here is {}", "the " + help);
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char* vs std::string vs std::string_view

std::string_view = ,,pointer* na rozsah textu
. je bezpecné je predavat i porovnavat

.4 predavanim nic nekopirujeme
I nejde ho scCitat a nekteré std funkce s nim neumi pracovat
napr. std::stoi

L umi ,ukazovat® jak na char*, tak na std::string
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ChatGPT 40 2, Share °

without using external tools, count the number of letters “r" in
the word “strawberry”

@  The word “strawberry” contains 2 letters "r."

OO PO

void count r(std::string view word) {
size t count = 0;
for (char c : word) {
if (c == 'r'")
++count;

Takes char* and std::string as well

- doesn’t copy the string

}

println("The word \"{}\" contains {} letters \"r.\"", word, count);
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Priklad: prep_for_ovecky

e Zadani: priprava na prvni ReCodexovy ukol
1. Vcmd argumentech je seznam souborl (nevime, jestli existuji)
2. Kazdy soubor obsahuje slova (néktera jsou Cisla)
|.  Pripravime si sum=0 ar_count=0
lI.  Pokud je slovo Cislo (slovo pouze z Cislic), pricteme jeho soucet Cislic k sumé
Ill.  Pokud slovo neni Cislo, spocCitame kolik ma pismen ,,r“ a pricteme k jejich pocCtu
* Ato slovo zahlasime do std::cerr ve formatu "File {filename} contains \"{word}\"" v lower_casu

3. Pro kazdy soubor vytiskneme "File {filename}: sum={sum}, r_count={r_count}"

. char ¢ = '5";
#include <cctype> if (std::isdigit(c)) {

std::isdigit, std::isalpha, std::isalnum (/ c>= 0 %&,C <=9
intn=c- 0,
std::islower, std::isupper
std::tolower, std::toupper
PP /) n ==
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prep_for_ovecky example.txt does_not_exist.txt

stdout

File example.txt: sum=6, r_count=2

example.txt
StrawbeRry 123

File example.txt contains "strawberry"
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