Gaddis notes
Chapter 2
*Variables represent storage locations in computer’s memory.
    int num=5; num is a variable assigned 5. cout<<“Number is “<<num; num will be printed out as 5.
* cout << “The number is “<< “number”; “number” is not a number, it’s a literal. It will print number.
*number = “5”; with “”, this represents a string with characters  {’5’, ‘\0’}.
*Identifiers: The name of a variable is an identifier. char letter; letter = 65; Cout << letter << endl; will give
   ‘A’. char variable occupy 1 element. Don’t confuse to letter = “A”; Here, letter is a string of ‘A’ and ‘\0’.
Chapter 3
*P79: cin >> reading a character or a stream of keyboard inputs. It is an Object for keyboard reading function.
    -P81: Reading multiple lines with space in between:  cin >> length >> width;
    -P83: Be careful the order of reading. If you declare int whole; float fraction; and char letter; Use   
          cin>>whole>>fraction>>letter but you enter wrong kind like 5.7, 4, b and hit ENTER, they are
          store in keyboard buffer as shown:
[image: C:\Users\alanr\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Keyboard buffer.jpg]
        The moment you hit ENTER, the 5 is loaded into variable whole. It ignore the decimal and  read 7 into 
         fraction. It will skip the space and read 4 into letter. b is left in the buffer after that.
   -P84: cin can read a string as input and store in memory as C-String character array.
    -When reading a string into array, don’t put []. eg char name[21]; cout << name; or cin >> name; 
*P90: Operators +, -, *,  /, %  are add, subtract, multiply, divide and Modulo Divide resp. Example:
         int num1 = 22, num2 =5;	addnums = num1 + num2; 	subtractNums = num1 – num2; 
         multiplyNums = num1 * num2;	divideNums = num1 / num2;	moduleNums = num1 % num2; 
*Size of the inbuilt variable in bytes
	bool:	1	uchar:	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	float:	4 	unsigned int:		4	double:		8
	2 bytes = 65,535	4 bytes = 4,294,967,295 	8 bytes = 18,446,744,073,709,551,615
*P92: pow(a,b) = a^b. Need #include <cmath> header. Eg area = pi * pow(r,2).
*P96: When +, -, *, /, % operators’ operand is of different kind like int, float etc. There is a rank where the 
    lower ranking ones are “promoted” to the higher ranking ones. The ranking are:
    long double—double—float—unsigned long—long—unsigned int—int where long double is highest.
*Integer division always gives integer 15/6=2. Want to get the true result, 15.0/6=2.5.
*P98: Overflow and Underflow. If the variable is set to 16bit (unsigned short int), and put number 32767 in.
    That’s the max, +1 will overflow and wrap around to -32768. -1 from -32768 will underflow to 32767 again.
*P100 static_cast<DataType>(name) where DataType is int, float etc. name is variable or literal. Static_cast 
   convert name to DataType. static_cast<char>(number) change a number into char, eg 65 to ‘A’.
*P109: Compound Assignment Operator.
     x += y  x = x + y     x *= y  x = x * y       x /= y x = x/y     x %= y  x = x % y     x <<= y x = x <<y     
     x  >>= y  x = x >> y    x+=5  x=x+5      c %=3c=c%3    z +=b+5z=z+b+5      z *=10-cz=z*(10-c)
    num1 &= num2  num1 = num1 & num2                 num1 |= num2  num1 = num1 | num2;          
     num1 ^= num2  num1 = num1 ^ num2
*P113: setw(width)<<num1 For num. Set right justified width for num1. Requires #include<iomanip>
      But if number is bigger than setw(), it will overrule setw() and display the whole number.
      It help to line up columns for cout for smaller numbers. 
      P122 For char,  cin >> setw(5)name will limit the name to be 4 characters( +’\n’). 
*setw() only work on the number or character that follow ONE TIME ONLY. 
*P115: setprecision(number of digits): num = 4.91877; cout << setprecision() << num;
       (5) 4.9188, (4) 4.919, (3) 4.92, (2) 4.9, (1) 5.
       Set ONCE, if will be in effect until set again.
*P117: fixed prevent from going to 1.45 e+2, keep display to 145. It will be in effect until changed.
      Setprecision(2) << fixed together will set numbers limited to 2 decimals. 123.4567123.46.
*P119: showpoint adding 0 on the right. left & right for moving number to left or right.
*P123: cin.getline(sent, size); For char string. Read a line and store in char array sent up to (size – 1).
*P124: cin.get(Key): For char. Normal cin >> Key cannot read ENTER(‘\n’ or 10). cin.get can read ENTER. 
*P125: cin.ignore(n,c) For char.  to skip n number of characters or until character c is encountered.
*If enter char to num,  int num; if (!(cin>>num)){cin.clear();cin.ignore(100,’\n’);} to clear the char.
*P127: More math functions:
	abs(x)		cos(x)		exp(x)		log(x) is ln(x)	log10(x)	sin(x)		tan(x)
	sqrt(x)		fmod(x, z) this is remainder in double of int x/z.
*P129: rand(num1) to put a random number into num1;
*P137: File input and output. Data are sequential. Needs #include<fstream>. Define an Object that
       LINK with the file on the disk.
    - ifstream difine an input Object to link to the file: ifstream inFile; inFile.open(file); to open.
    -Read file: In sequential order. to read numbers: Int num; while(inFile >> num){}; infile.close();
        (inFile>>nm) is Boolean,True if data is valid, false if end of file.
    -read Char strings “Paul”: char nm[10]; ifstream infile; infile.open(file); infile >> nm; cout << nm;
    -ofstream is like std::cout. You can use setw(), setprecision(), fixed, “this is a test”, endl just like cout.
       To write numbers: Int num; outFile << num <<” “; outfile.close(); <<” “ to put a space btw numbers.
       Write Char strings “Paul”: char nm[10]; ofstream outfile; outfile.open(file); outfile >> nm; 
*P227: inFile.open(file); if (! inFile) {cout << “Error”;} OR  inFile.fail() OR If (inFile.fail()) {cout<<”error”;}
* To open files in other directory, open the directory to put file, copy the path, copy as shown
  outFile.open("C:\\Users\\alanr\\....\\inout files\\demofile.txt");
 -To test fail to open file: If(!inFile){cout << “Fail to open”;
*P277: Using while loop to read until end of stream  while(nNumber >> number){}; This statement 
     Read the number, also return whether it’s a valid number for condition as shown.


Chapter 4
*P160: Compare numbers or (int, float etc.) variables using <, >, <=, >=, ==, !=. This return binary 1 or 0.
        z = x < y    tells you z is Boolean, z = 1 if x<y,   z=0 if x >=y. cout << z << endl; gives you 1 or 0.
        P572: comparing strings using operators just like above. 
String S1=”ABC”, S2=”DEF”; (S1>=S2)=0 false. One can do name sorting using this.
*P177: if(boolean true) {program lines;} else { lines;}
*P187: if(num<70){}  else if(num<80){} else if(num<90){}….else{};
* P195: Logical Operations NOT, AND, OR, XOR with symbols !, &&, ||,  . It is a logic function.
	Input are only True or false( 1 or 0) BOOLEAN function, not for BITWISE operations.
*P210: strcmp(string1, string2) compare two C-Strings. Return 0 if equal, -ve if string1<string2.
	+ve if string1>string2.
*P215: x<0 ? y=10 : z=20 == if (x<0) y=10; else z=20;
*P218: switch(selection)  case(0):{…break;}  case(1):{….break;}   case(2):{…..break;}   default:{}
	selection can be char but cannot be conditional statement. default is for all case failed.
	Both break and default are optional.
*P227: inputFile.open(file); if (! inputFile) {cout << “Error”;}
OR  inputFile.fail() to test for error in opening the file. If (inputFile.fail()) {cout<<”error”;}

Chapter 5
*P243: Operator to Increment(++) and Decrement(--): There are 2 type: Prefix: ++x or Postfix x--
      x=1, y=x++y=1, x=2; Where y=x first and then x=x+1; y=++xy=2, x=2; x=x+1 then y=x.
      a=2, b=5, c=a*b++c=10, b=6; a*++bb=6, c=12. You cannot do c=++(a*b).
*P247: while(conditions){…..read condition} It is a Pretest loop that test before entering. Then test to 
      to repeat the loop. If condition doesn’t meet, it will have no iteration.
*P257: do { ….;}  while(condition);    This is posttest loop.
*P262: for(initialization; test; update) {…;} eg. For(x=1, x<=10, x++). The three expression separated by(;).
        P267: For(a=2; a<=10; a+=2) {…;} to increment 2.     P269: For(x=1,y=1; x<=5; x++,y++){…;}   
*P275: Sentinels that marks the end of a list of values.
*P277: Using while loop to read until end of stream  while(nNumber >> number){}; This statement 
     Read the number, also return whether it’s a valid number for condition as shown.
*P282: break Statement: Break out of the loop.
     do { cin.get(test); Buf=test; if (test ==’\n’) break; cout << Buf; } while(Buf !=’\n’);
*P284: continue Statement: continue statement causes the loop to stop and go back to the just before 
       entering the loop and start all over again. The lines in the loop after the continue will be ignored. eg.
       while(test<10) { if (test ==4) continue; cout << test;}. When test==4 is true, it skip cout <<test and 
       jump back to while(test<10) and run again.




Chapter 6
* Function is a collection of statements that performs a specific task. It has it only data, local variables, 
   constants just like main(). main() calls functions to do a task and can return data back to main.
*P299: Function defined: Type name (parameters){} eg. int inNum ( int x); no ’ ; ‘ after (parameters).
*P307: Function Prototype: void inNum (int)  To put the function after  main(). Declare as prototype after 
       #include with no {}.  Make sure  to put ‘;’ after the parameters. Don’t have to put the variable names.
* P314: The calling function can pass data to the called function. The calling function with int parameters,
     ( a, b). The called function can use names, only has to match the type. The called function can use  
     (int x, inty) to match (a, b) as long as they are all int. This is because a, b and x, y are store in separate 
     memory location, the value  of a, b just copy into x, y of the called function.
*P320: return; in called function will exit back to the calling function and ignore the lines after the return.
*P322: Called function inNum() can return a value. Put return result in the last line, the calling function use
    variable = inNum() to get result from the called function. P330: function can return Boolean.
*P333: Avoid declare Global variables (btw #include and main()) because anyone can change it. Each function
   can have Local variables only the function can change and won’t affect others even having the same name.
*P340: Static Local Variables: The values of all the variables inside a Function are destroyed after it returned
     back to the calling function. So the next time being called, everything starts all over again. Eg.
     void exp(){int num =5; num = 99; return num;}. num returned is 99. But when exp() is called again it 
     goes back to num=5. If you want the called function to “Remember” the value of num, declare 
     static int num; in the function. Even if void exp(){int num =5; ……}, num=99 at the start. int num =5
    at the beginning of exp() will not over ride.
*P344: Default Argument: You can declare prototype void showArea(int=20, int=10); then function:
    void showArea(int length, int width){}; If you call showArea(), it will use (20,10). If you call
    showArea(5); then it will replace 20 with 5. The second value is still 10.
*P346: Reference Variables as Parameters: Normal parameters used in calling function is just copying into
       the local variables of the called function. When the called function change it’s local variables, it won’t
       affect the variable in the calling function. If you want the called function to change the variable of the 
       calling function, declare the particular variable as Reference Variables. It cannot be constants, literals.
   -prototype function void getNum( int, int&); Reference variable has ‘&’. Calling function: getNum(x, y); 
    no &. Called function: void getNum(int num1, int &num2){…;} to specify num2 is Reference var.
*P402: Passing array to function: prototype: void af(int[], int); Then: main(){…af(numAr, size);.} 
        Function: void af(int num[], y){}. Notice num[] is empty inside []? Num is NOT array. It’s a VARIABLE
        that accept the address of an array. When array is passed to function, it’s not passing data, it’s 
        passing by reference. There’s only one num[]. Function can change num[] in main().
     -Passing char array: Same. : void ca(char []); main(){…ca(chAr);..}; Function: void ca(char chAr[]){}.
*Passing vector to function as reference: 
      void Fn(vector<int>[]); main(){..Fn(SA)..} void Fn(vector<int>& Av){}
*You  CANNOT do sizeof(num) or sizeof(num[0]) to get size in the function. It returns the size of the address.
 *P356: exit() To stop program in a called function:   put exit() in the called function.
*P359: Stubs: 


Chapter 7
*P374: int hr[6]; declare 6 elements array of int. hr[0] to hr[5]. Size has to be a const or literal, not variable. 
*P375: Using Subscript to specify the specific element: hr[0] subscript point to first element. Subscript can be 
   a variable, eg for(int cnt=0; cnt<6; cnt++) cin >> hr[cnt]; to read all 6. hr[3]=30 to write 30 to 4th element. *P382: No Bounds Checking in C++. You can write out of boundary of array and cause trouble.
 *P385:Array Initialization: Int myNumbers[5] ={0} will create an int array of 5 elements all contain 0.. 
*P388: int num[]={1,2,3,4} initialize array int num[4] automatically.
*P387: Partial Initialization: int num[7]={1,2,4}; initialize first 3 elements, the rest automatically set to 0.
*P388: You cannot initialize array that skip elements. int array[5]={1, ,3, ,5} not allow.
*P389: Array of strings: char m[]=”Holly” declares a 6 element, m[5] is \n. cout <<nm; display Holly.
    -char charArr[5] = {‘\0’} declare 5 elements array fill with null. It is a 5 element of C-Style string also
    -char charArr[] = “ABCD” declares 5 element array as char charArr[] = {‘A’, ’B’, ’C’, ’D’, ‘\0’}
    -char charArr[] = “This is a long array” declare a char array of 20, length of all the letters + ‘\0’.
*P390: Processing Array Content:  cout << arr[x]++; will display the value in the x then arr[x]= arr[x]+1.
*P392: charArr[] is array. charArr without [] is address. Cout <<charArr; display the 1st element’s address.
*P393: Read out char array in whole: cout << chArr << endl; or one char at a time: cout << chrArr[0] << endl;
    - (int, float, double etc.) array has to be read one element at a time.
    - sizeof(myNum) for length in bytes.  size = sizeof(myNum)/sizeof(myNum[0]); to get # of elements.
*P402: Passing array to function: prototype: void af(int[], int); Then: main(){…af(numAr, size);.} 
      Function: void af(int num[], y){}. Notice num[] is empty inside []? Num is NOT array. It’s a VARIABLE
      that accept the address of an array. When array passed to function, it’s not data, it’s passing address.
      There’s only a single num[] in the program. Called Function can change num[] in main().
     -Passing char array: Same. : void ca(char []); main(){…ca(chAr);..}; Function: void ca(char chAr[]){}.
*You  CANNOT do sizeof(num) or sizeof(num[0]) to get size in the function. It returns the size of the address.
*P412: 2D array: int TD[rows][col]; eg int TD[3][4].  Cin>>TD[1][2] and TD[1][2] = y to write to TD[1][2].
      Cout<<TD[1][2] and x=TD[1][2] to read from it. 
*P416: Passing 2D array to function: Same as 1D case where changing the contents in the called function 
     will change the contents of the calling function. Important: You MUST specify the number of COLS.
   - int c=3; void Mo(int Ar[][c]); in main(){… Mo(array[][c])…}. Function: void Mo(int DA[][c]){….}.
*P420: 2D array of Strings: Strings are stored in 1D char array, so Array of Stings should be 2D.
   -const int R=4,C=10; char Ar[R][C]= {{“Al”}, {“Paul”}, {“John”}, {“Rob”}}; each name is a row R.
   -for(int I = 0; I < R;  i++) {cout << Ar[i];}


*P425: Vector: holds a sequence of elements store in contiguous memory locations. Use array type 
     Subscripts [] to read or write to individual data in vector. X=dyn [3], dyn[3]=y to r/w to the 4th element.
*P426: Defining vector: need #include <vector>, in main():vector<int>dynAr (3); for vector of 3 elements.
   -vector<float> vec1; define empty vector of floats.            -Vector<int>vec2(15); 15 elements of int.
   -vector<char>ch(5,‘A’) 5 elements char vector with ‘A’.    -vector<int>vc(5,2) 5 elements vector with 2.
   -vector<int>num(set)initialize num as vector of int. All the elements of vector set are copied to num.
   -vector<int>num; num={1, 2, 3, 4, 5}; or vector<int>num={1, 2, 3, 4, 5};
* vector of char strings: vector<string>name={“Alan”,“John”,“Joe,“Nancy”};
   Name[0]=”Alan.
*Passing vector to function as reference: make sure size of vector SA is defined by constant or variable.
      void PassV(vector<int>&); main(){..PassV(SA)..}//vector SA
  void PassV(vector<int>& Av){}//passing to vector Av
*P429: Don’t need size, increase size by dyn.push_back(new value); put newvalue into last new element.
*P431: To read the size of vector dyn: x=dyn.size();       P432: To remove last element, dyn.pop_back().
*P433: To clear all contents of a vector: dyn.clear();       

*   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



Chapter 8 Sorting etc.
*P454: Binary Search: Requires array in order.
     1) Compare the value with the middle element, if it is equal, you found it. If value > middle element, you
          just sort the bottom half, else sort the top half.
     2) Compare the value to the middle element of the half and repeat (1). Now size reduced to ¼.
     3) Compare the value to the middle element of the quarter and on and on until either finding or no match.
    - sizeof(myNum) for length in bytes.  size = sizeof(myNum)/sizeof(myNum[0]); to get # of elements.




Chapter 9  Pointers
*P492: Put &x to return the address of the first byte of the variable. y=&x =>y = address of x.
*Passing Array to function: void func(int Ar[]),is passing address of Ar[0], when function changes the content,  
   it change the content of the original array Ar[].
*P496: Pointer initization: Has to be type variable pointing to type*pt, float*pt, double*pt, const int*pt etc.
   - pt is the pointer variable it can only be an address. pt=&x. *pt = 100 =>x=100. *pt *=2, *pt+=100..
   ’*’ is called DEREFERENCE operator: *pt gives you the content of x. *pt=x.
*Access via pointer is call. INDIRECTION. 
*P500: int Ar[]; ptr = Ar as Ar is address of Ar[0].   ptr=Ar;   *(ptr+1) = Ar[1];   *(ptr+3)=Ar[3];
*P502:Dereference *Ar=Ar[0];  *(Ar+1)=Ar[1]; *(Ar+3)=Ar[3]; number inside is number of the element.
*P512: pointer of array to function: array Ar[], Ar is the address of A[0], Ar is the pointer to array Ar[].
   -eg.  void func(int*);main{func(Ar)} void func(int*ptr){}.
*P507: Comparing two pointers: Use >, <, ==, !=, >=, <= eg. if(&Ar[1]>&Ar[0]), if (Ar == &Ar[0]), 
*P514: const type *rate points to a constant. The variable pointed cannot be changed.
*P516: Constant Pointer: type *const ptr; ptr cannot be change, but content it points to can.
*P510: 
* pointer to pointer: type**pptr=NULL; This initializes to NULL. pptr is a pointer-to-pointer.
 -*pptr is dereferencing pptr = address of variable it’s pointing to. *pptr=&var  
 -**pptr is dereference pptr twice. **pptr = var. **pptr = *(*pptr) = *(&var) = var.
-void fn(int**); main(){int*ptr;Ar[]={1,3,5,7}; ptr=Ar; fn(&ptr); cout<<*ptr;} void fn(int**pt){*pt+2}
  *ptr = 5. When pass to fn(), *ptr dereference ptr to point to 1st element=> *pt+2 points to 3rd element.
*P518: Dynamic memory allocation: Program request-->computer gives a chunk of memory.
   -start allocation by using pointer type*iptr = new type[100] for 100 elements.
*P519: Check for fail in memory request: if(iptr==NULL) =>fail in request. Iptr points to address 0.
*P520: When done with memory, release it: for single delete iptr; For multiple delete[] iptr;
*Dynamic memory allocation for array in function: void func(int**);Accepting a pointer to pointer.
    main(){int*ptr=NULL;func(&ptr);....delete[] ptr;} passing address ptr. Later release memory.
   -void func(int**pAr){int*Ar=NULL; Ar=new int[]; *pAr = Ar;}allocating memory using pointer Ar.
*Pass pointer to function to modify x: void fn(int**); main(){fn(&x)..;} void fn(int**pt){**pt=100;}.
  - Catch is you have to pass the variable as parameter, or else the variable is destroyed when exit function.
*Passing pointer as reference: For array: void func(int*&);main(){..func(ptr)..} void(int*&pptr){pptr=Ar..}
*P522: Return pointers from function: declare int*func(parameters); last line return ptr;
   -Note that if ptr points to a local variable in function, it will be destroyed when exiting function. Need to
     point to a reference variable passed into function. OK to point to array Ar[] as Ar is address to Ar[0].
*P532: Array of pointers: type*Ar[size].



From the old book


*Strings:
   -C-String is just char array. char sayHello[20] = {’\0’} see Static array above.

   -C++ Strings: Using std::string. Need #include<string> header file.
      a) name is a string instance, an object of type std::string. It contains data members such as size, capacity 
           as well as the data making up the characters in the string, and provides access to all of the function
           members that belong to the object. It is NOT the address like C-String.
      b) Not static in size like C style strings using ‘\0’ to signal the end of the string.
      c) Std::String  firstline; getline(cin, firstline);  cout << firstline <<endl; //define and print string firstline.
      d) String  greetString  (“Hello“); cout << greetString; // display Hello std::string.
	You can still write to greetString  using getline(cin, greetString). OK to be longer than “Hello”.
      e) To find length in element:  firstline.length() to get the length of the string.
         -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.



*L-values and R-values:   daysInYear = 365.  L-value is dayInYear, it is an l-value.  An l-value is an addressable
 	memory location,  365 is the value in memory in location.
*Assignment Operator(=): int daysInYear =365. Putting 365 in address of daysInYear.

*sizeof(): sizeof(char)=1byte; sizeof(int)=4bytes; for int array[], sizeof(array[100])=400bytes
*Precedence of Operator:………………(*,/,%)..(+,-)..(<<,>>)..&..^..|..&&..||..(=,*=,/+,%=,+=,-=,<<=,>>=)

*Bitset<8>  Is an stl class, can be any length. bitset<8> bitNum1(num1) copy num1 to bitNum1 in bits.
	bitset<4> fourBits (“1010”) = bitset<4> fourBits (10) declare forBits with initial value 1010.
*Bitwise NOT(~), AND(&), OR(|), and XOR(^).
                With inputBits in binary, ~, &, | and ^ can be performed with another variable/constant of bits.
*Bitwise shift left << or right >>. inputNum << 2 means bitset<> inputNum shift right 2 bits. That is X4.
	 >> 1 is divide by 2 in integer.
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