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WEEK 1: INTRO TO C++
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COMPUTER SCIENCE ENRICHMENT CLUB



WHY C++¢

*Performance — fast language with high

abstraction

®* Macros make code smaller

*Rich library



IDE — CODE::BLOCKS

® Create Project

® File -> New -> Project->Console Application

®* Create file

* File -> New -> Empty File

* Download from - http://www.codeblocks.org/downloads

®* WARNING: Code::Blocks might not be available in ICPC system


http://www.codeblocks.org/downloads

TAKE AWAY

® Logical thinking
®* Write code and Syntax
® Tackling basic problems

® Core concepts of C++ & most programming languages



LIBRARIES

® <iostream> - print to console

® <string> - string data type

®* <vector> - dynamic array

®* <queue>, <list>, <stack>, <set> - data structure(s)
® <algorithm> - sort

®* <math> - math functions (sin, cos) and values like MATH.PI



OUTPUT

® First of all, code is read by the computer top down

®* We output to the console using the command —
std::cout << “ “;

® Notice the arrow signs it is pointing towards the command.

This will be important later



“HELLO WORLD”

—|int main{) {
z=td: rcont << "Hello Worldi\n™:
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FASTER “HELLO WORLD”

$include<

n=sing namespace =td:;

W b R

—|int main){
cont << "Hello Worldiy\n™:
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retorn O:
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COMMENTING

—|int main()

retarn O:




VARIABLES

® Variable is an item that can take one or more value

® Boolean — True /False
® Integer — number without decimal
®* Double — decimal number

® Char — holds letter



DATA TYPES

-lint main() {

bool status = false:;

int int 32 = 2+5;
long long int 64 =

char character =

float decimal 32;

=

decimal 32 = 3.2;

double decimal_ﬁé

return ©O;




STRINGS

*String is a data type/ variable that holds sequence

of characters.

®*Characters range everything from numbers to

symbols

°Ex — “H31 10 WoRIDIII”



STRINGS

word = "Hello World™:

= word.length():

conut << word << "\n":

cont << "The length of the word i=s:

retarn O:




INPUT

®* Sometimes we like to give the user the option to interact

more with the program
®* The user can enter a string, int, double data types

® The command to do this is: cin >> [var];

® Notice how the arrows go towards the variable instead of the

command unlike cout



USER INPUT

lint main() {
string first name, last name;
int age;

cout << "Enter your first name: ";

cin >> first name;

cont << "Enter your last name and age: ";
cin >> last_ name >> age;

cout << "Hello " << first name << " " << last name
cout << "You are " << age << " years old\n";

retuarn C
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BREAK

CHALLENGE

Take in two numbers. Return their product.

HINTS:
int x = 0; // DECLARING VARIABLES
cin >> X; // GETTING INPUT
cout << X; // PRINTING OUTPUT



1NT

int prodt

cin >> X >> y;
product = x * y;

cout << product << “\n”;




FUNCTIONS

® Functions are a group of commands which work together

to do a specific task

®* Makes code more readable

® Gets rid of repeated code

® Depending on the design of the function, it may or may

not return a value back



fint get_age () {

int age:
cont << "Enter your
cin >> age;

FUNCTIONS : return age;

fstring get name () {
string name;
cout << "Enter vyour
cin >> name;
return name:

lvoid print(string input) {
cont << input << "\n";

lint main () {
string namel, name;
int age:

namel = get name(); nameZ = get name();age = get age():
print (namel) ;

retorn O




FUNCTIONS OPTIONAL PARAMETERS

-Hint addiint x, int yv = 0){
retorn x + vy

-int main() {

int numberl add (2) :
int number? add (2,2):

cont << numberl << "\n":
cont << number?2 << "\n":

retaorn O:




FORWARD DECLARATIONS FUNCTIONS

®*Code is read top down

®*Forward declarations tells the compiler at runtime
that a function with that name and parameters
exists

® This way a function can be called even if it much lower

in the code than the point it was declared at



FORWARD DECLARATIONS FUNCTIONS

vold print (string)

—|int main() {
string name = "Charles

print (name) ;

retarn O

—|wvoid print (string name) {

cont <<







LOCAL VS GLOBAL

n=ing namespace =td;
int counter =

lint maini() {

string name

cont << "My £

AL
L= L

increase counter();increase counter|);increa=se counter|():;

cont << counter << "\n":

- r

retorn O;







-int main() {
int add, subtract:
float divide, multiply, mod;

cont << "Add: " << add << "\n":

subtract = 2+5;
subtract —-= 3;
cont << "Subtract: " <£< subtract <<

diwvide = 5/3;
divide /= 2Z:
cont << "Divide: " << divide << "\n":

maltiply = 2*5;
multiply *= 3;

cont << "Multiply: " << multiply << "\n":

mod = 5%3;
cont << "Mod: " << mod << "\n":

retaorn O




INCREMENT

cont

cont

cont

cont

cont

return




LOGIC

> Greater than

< Less than

>= Greater than or equals to
<= Less than or equals to

== equals to. Don’t confuse with =

1= not equals to



LOGIC

-lint main () {

cont <<

cont <<

retorn O



TYPE CONVERSION

lint main|)

int nuam

cont

donble decimal

decimal +

cont << decimal

retorn O:




IF STATEMENT

int main{) {
int x = 5;
string name

if (x ==
cont

if (10 <
cont

retarn O;

= "E3111 Gates":

"Comparison correct. X equals 5" << "\n";

"Bill Gates"){

"The name iz Bill. Bill Gates" << "\p":

"That iz correct 5 is not &" << "\n":

"Yup 10 is greater than 5" << "\n";

"Thi=s line will not execute™ << "\n";







MORE |IF STATEMENTS

main() {
number =
ring name =

[ (number >= 5) £&£ (nam "Hello™) ) {

cont << ; atement works" << "\n":

if ( (number >= 3] j . "Hello™) ) {

cont << 0T i statement works" << "i\n":

if ('number

cont <<

retarn O




Hint status (=tring name) {

int wal;

EVEN MORE IF STATEMENTS | if (name ==

If (condition){
// block of code

)

else if(condition){

// block of code

Y

// block of code

val = 1;

else 1f (name ==

val = Z;

retorn

Hlint main () {
string

string
string

cout
cout
cout
return

"Bill":
"Stewve";

"hlan™;

 (namel )
 (nameZ2 )
 (name3 )







int main ()

WHILE && FOR LOOP

-

for (int num = 0; num <5; num++) {
cont << num << "\n";

retuorn

int main{) {

int num =

int main()
while (num!= 5) { int num = ©

cont << num << "\n":

do |

num++;
d cont << num << "\n";

-

retuorn O:;







STATIC MEMORY ARRAY

Hlint main () {

string name[.Z2] {"H1i", "Bye"}:
cont << name [ << "un”'
cout << name[l] << "\n";
name [ 1]

cont <<

retorn O




ARRAY LOOP

string name[] = {"Bill", "S5tewve"™, "Charles", "Alan"}:

t length sizeof (name) /size

for (int i = ( < length; i++){

conut << el[i] << "\n";

retaorn O




DYNAMIC MEMORY ARRAY

—|lint main () {
vector <string> name;

for (int 1 = 0;
string value;
cin >> wvalue;
name . push back (value) ;

for (int 7 = 0; j < name.=size(); Jj++) 1

(R |
, = r

cont << name[j] << I




Fint main () {
struct Emplovee{
string name;
int number;
double wage;

Enployee bill:;
bill.name = "Bil
bill.number

bill .wage =

cont << bill .name

cont <<

retorn




TEMPLATE

u=ing namespace =std:;

-lint main () {

print ("Hello World"®™) ;

return O




® In Or Out (4 points)
® Path Tracing (4 points)

® https:/ /github.com/



https://open.kattis.com/
https://open.kattis.com/problems/hello
https://open.kattis.com/problems/different
https://open.kattis.com/problems/cold
https://open.kattis.com/problems/busnumbers
https://open.kattis.com/problems/server
https://open.kattis.com/problems/ptice
https://open.kattis.com/problems/natrij
https://open.kattis.com/problems/mandelbrot
https://open.kattis.com/problems/pathtracing
https://github.com/

