C++ notes
Object Oriented Programming  Suppose you are simulating a road intersection and want to generate a stream of cars coming and going. You want each car to control itself according to some rules and to collect its own statistics without getting it confused with all the other cars. You would make a class of vehicles and each car is an object in that class. The class defines how it will operate and collect data (using methods and hidden data), but the object(car) itself does all the work without getting it confused with the other cars (objects). Thousands of cars can be generated (instantiated), do their thing (using methods defined for the class), and destroyed (using the destructor method) as they enter and leave the intersection. 

Chapter 1
* C++ is Object Oriented Language.
* Compiler converts .cpp into machine language called Object Files.
* Linker links the Object Files with different files to form an executable file .exe.
 *iostream is a standard header file.
*std is a namespace. It is inside isostream.
*cout is the OBJECT.
* #include <iostream> to perform cout to output streams to display.

Chapter 2
*main() is a function recognized by compiler that is the main body of the program.
*using namespace std to avoid repeating std:: on every line.
*using std::cout; using std::cin at the beginning so don’t have to repeat for the rest of the program.
*/* adgfdsg */ for comment extend multiple lines. // at the beginning only for that line.
*Program can declare a function of int abcd() to be used in main(). But it cannot be inside main().

Chapter 3
*Size of the inbuilt variable in bytes
	bool:			1		char:			1		unsigned short int:	2		short int:		2		unsigned long int:	4		long:			4
	int:			4		unsigned long long:	8		long long:		8		unsigned int:		4		float:			4		double:		8

unsigned short int is the same as unsigned short.		unsigned int is the same as unsigned.
unsigned long int is the same as unsigned long.		signed char is the same as char.
signed short is the same as signed short int and short.	signed int is the same as int.
signed long int is the same as signed long and long.

-sizeof (char)=1.   Sizeof () is to check the size of inside the (). Sizeof is an OPERATOR not function.

-auto:  If you don’t want to specify the size every time, you can use auto:
	-auto coinFlippedHeads = true: => coinFlippedHeads is assigned as 1byte in the program.
	-auto largeNumber =25000000000 => largeNumber is assigned as 8bytes in the program.


Chapter 3 cont.   7/16/20
*Constants:
	-Literal constants: cout << “Hallo World” << endl;
	-Declare constant: const double pi = 22/7 // declares “double pi” is constant = 22/7.
	-Constant Expression constexpr: constexpr double GetPi() {return 22.0/7}
-enum  Directions { North, East, South, West};// Directions() that has only 4 valid values.
-#define: #define pi 3.1416
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*Static array   int myNumbers [size of array]  { value of each element starting at 0, 1,2……}
  Eg.  Int myNumbers [5] { 123, 234, 345, 456, 567} is 5 elements with values.

*To read the element of array:  int cout << myNumbers[0] = 123, myNumber[1] = 234. Etc.

*To write to certain element:  myNumbers[element number] = newValue.

*Programmable length array setting a constant as a function and put it in the array definition:
	constexpr int Square( int number) {return number * number}// defining the constant as function;
	const int ARRAY_LENGTH = 5; //setting a number constant

*Multidimensional Array: 
- int threeByThree[3][3]={{a,b,c} {d,e,f} {g,h,i}} where the first number is row, the second number 
  	  is column. The value {a,b,c} is the row 0, {d,e,f} is row 1 and {g,h,i} is row 2.
	
*Dynamic Array: Can increase length on the fly. It is in form of std::vector.
	-#include <vector>   

	-vector<int>  dynArray(3); // dynamic array of int  with 3 elements.

	-dynArray.push_back(new value);// push to the next location and write the new value in.

*Strings:
	-std::cout << “Hi”  is the same as  char sayHello[] = { ‘H’,’I’,’\0’}. It is fixed in size.
	-‘\0’ is the null character signaling the end of the string.
	-std::string: Not static size like above. 
	     #include<string>
	     String  greetString  (“Hello std::string! “); cout << greetString; // display Hello std::string.

	     String  firstline; //define a string firstline.
	     Getline(cin, firstline); // read in and store in firstline.
	     Cout << firstline <<endl; // display the content of firstline.
	-String concatenation:
	     String concatString = firstLine + “ “ + secondLine; // declare string concatString and read in.
	     Cout << concatString; // display both lines.
	     “ “ is to put space between the two strings.
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*Statements: 
	cout << “Hello \
	World” << endl; // using \ to continue the line if it has to be split into separate lines.

*Compound statements: Using {} to group statements that belong together.
	{
Int daysInYear = 365;
	Cout< “Number of days in a year: “ << daysInYear << endl;
	}

*L-values and R-values:   daysInYear = 365.  L-value is dayInYear’s address location in memory.
			     365 is the value in memory in location dayInYear.
*Assignment Operator(=): int daysInYear =365. Putting 365 in address of daysInYear.

*Operators +, -, *,  /, %  are add, subtract, multiply, divide and Modulo Divide resp. Example:
	int num1 = 22; int num2 =5; 	// assign value to num1 and num2
	addnums = num1 + num2; 		subtractNums = num1 – num2; 
	multiplyNums = num1 * num2;	divideNums = num1 / num2;
	moduleNums = num1 % num2; //Module divide is the remainder after the division.

*Operator to Increment(++) and Decrement(--): There are 2 type: Prefix or Postfix. Example:
	Postfix: num2 = num1++; // num2 = old num1 first, then num1 increase by 1. Result num1 = num2 + 1.
	Postfix: num2 = num1--; // num2 = old num1 first, then num1 decrease by 1. Result num1 = num2 - 1.
	Pretfix: num2 = ++num1; // num1 increase by 1 first, then num2 = new num1. Result num2 = num1.
	Pretfix: num2 = --num1; // num1 decrease by 1 first, then num2 = new num1. Result num2 = num1.
*Equality Operators (==), (!=), (>), (<),(>=),(<=)
	This is a BOOLEAN operation to compare two numbers. Output is just 1 or 0.
*Logical Operations NOT, AND, OR, XOR with symbols !, &&, ||,  . It is a logic function. Inputs are only
	 True or false BOOLEAN function, not for BITWISE operations.
*Bitwise NOT(~), AND(&), OR(|), and XOR(^).
	To turn an input number into bits for this operation use:
	  Bitset<8> inputBits ( inputNum) // Operator change the first 8 bits of inputNum into binary inputBits.
                With inputBits in binary, ~, &, | and ^ can be performed with another variable/constant of bits.
	   Eg. InputNumber=5 00000101 by bitset<8>. Then AND with 00000001 = 00000001.
*Bitwise shift left << or right >>. inputNum << 2 means bitset<> inputNum shift right 2 bits. That is X4.
	 >> 1 is divide by 2 in integer.
*Compound Assignment Operator.
	num1 += num2  num1 = num1 + num2;           num1 -= num2  num1 = num1 - num2
	num1 *= num2  num1 = num1 * num2;           num1 /= num2  num1 = num1 / num2
	num1 %= num2  num1 = num1 % num2;           num1 <<= num2  num1 = num1 << num2
	num1 >>= num2  num1 = num1 >> num2;           num1 &= num2  num1 = num1 & num2
	num1 |= num2  num1 = num1 | num2;           num1 ^= num2  num1 = num1 ^ num2
*sizeof(): sizeof(char)=1byte; sizeof(int)=4bytes; for int array[], sizeof(array[100])=400bytes
*Precedence of Operator:………………(*,/,%)..(+,-)..(<<,>>)..&..^..|..&&..||..(=,*=,/+,%=,+=,-=,<<=,>>=)
