I. Module, Header Files, and Librarys

· Module: set o related functions with the data they manipulate

· Transportable pieces o cude w/ .h suffix

#include <iostream.h>

· Library: collection o related functions (stdlib, ctype, math)

· Preprocessor Directives: #ifndef, #define, and #endif used for header file to prevent header files from being included in program more than once
#ifndef SOME_FILE
#define SOME_FILE
   [function declarations]
#endif
· #ifndef checks if file already defined, if not define, if then ( #endif

II. Types and Identifiers

· Identifier: name for variable, parameter, constant…

· int: Integer: 2, -26

· char: Character: p, Q, 4, ?

· bool: Boolean: true, false

· double: precision floating-point #: 2.718, -367189.41, 1.6e4
int total, n;
double y, z;
double p(2.3), q(4.1);
average = double(total)/n; 
//doubled to ensure real division used
average = total/double(n) 
//works too
· Typedef: (won’t be tested): give une autre nom pour built in
typedef double money;
int main ()
{
   money cost, amtPaid, change;
· Also: typedef apvector <apstring> wordList;
· Scope of identifier is part where the identifier can be used

· Block is piece of code in the {} pair

· Name in block take precedence over the same enclosing global

· Constant: value not change inside its scope

· By convention, capitalized
· Easier to revise code; one move change every occurence
const double TAX_RATE = 0.08;
X = TAX_RATE * 5.67;
· Enumeration: user-defined type w/ limited number of values; enhance readability

· Value = ValueBefore + 1

· Captilizing enumerators => they are constants

· Identifiers in same scope must be unique (can have SUN defined in two lines)
enum Suit {CLUBS, DIAMONDS, HEARTS = 3, SPADES};
   \\ CLUBS = 0, DIAMONDS = 1, SPADES = 4
Suit s1 = HEARTS, s2 = SPADES;

//assign values
if (s1 = s2) 

//if Hearts < SPADES, return true
   s2 = s1
;

//assign value HEARTS to s2
· Can be used in a switch statement
void f(Suit s)
{
   switch (s)
   {
      case CLUBS:
      ...
· s++ or ++s or s+=1 are illegal. A cast must be used:
Suit s = CLUBS;
s = Suit(s+1);

//s now = DIAMONDS
· Can be used in a loop
for (int s = CLUBS; s <= SPADES; s++)
III. Operators

· Mathematical Operatars: +,-,*,/,% (% means mod, or to find remainder of)


· char & bool are converted to int; 
int converted to double

· mod open used with ‘int’ (10%3 = 1)

· int answers are truncated

· overload operator: one that performs different tasks depending on types o operands

· 3.0/4 ( .75; 3/4 ( 0; int(3.0)/4 ( 0

· Relational Operators: ==, !=, >, <, >=, <=

· These are used in boolean expressions (false = 0, true != 0)
bool x = (a != b);
//x is true of a != b
return p == q;

//returns true if p is q 
cout << (3 > 5);
//outputs 0 (false)
· Comparing Floating Point Numbers: watch for round off error
· Pour small numbers: |x – y| < (
· Pour big numbers: check for relative difference: 
     |x – y|     < (


 




min(|x|, |y|)

· Logical Operators: ! (not), && (and), || (or)

· Form compounded boolean expressions (T && F ( F; T || F ( T)

· Short circuit evaluation: b/c subexpressions o compounded boolians read left ( right, so sometimes the second operations is not looked at (F && T; T || F)

· Precedence: high (==, !=) ( (&&) ( (||) low

· Assignment Operators: =, += (x += 4), -=, *=, /=, %= (n %= 10)

· Only ‘=’ is simple assignment, the rest are compounded assignment operators
· lvalue: left value; here, it has to be changeable

· Chaining: next = prev = sum = 0

· Increment/Decrement Operators: ++, --

· postfix: i++ (print ‘i', then add);

prefix: ++i (add; then print new ‘i’)

· Input/Output Operators: >> (extraction operator); << (insertion operator); left ( right

· Values separated by whitespace: blank, tab, or newlines
cin >> x >> y …;
//enter “1 2” means x=1, y=2
· Literals: “this is a literal” ( appear literally as typed
· Escape Sequences: \n (newlint), \t (tab) \\ (backslash), \’, \”, \b (blackspace)
cout << “Radius \\”;
//Output: Radius \
· Operator Precedence: incremental & ‘!’, mathematical, I/O, relational, logical, assignment

· All read left ( right except incremental & ‘!’ and assignment operators

· unreadable coding: x += y -= z *= 2; 
// avoid it

IV. Control Structures

· cause program to run in nonsequential order: two types: decision making & iteration

Descision Making: if, if…else, switch: decision made based on truth o boolean expression

· The ‘if’:
if (boolean)
{
   statements;
}
· The ‘if…else’
if (boolean)
{
   statements;
}
else
{
   statements;


· The nested ‘if’
if (boolean1)

// equal to
   if (boolean2)

// if (boolean1 && boolean2)
      statement;

//
statement;
· actually, the above boolean 2 is evaluated after boolean 1, the if’s aren’t grouped together

· else: always matched w/ the nearest ‘if’; beware of dangling ‘else’

· The Extended ‘if’
cin >> grade;
if (grade == 'A')
   cout << "Excellent!";
else if (grade == 'B')
   cout << "Good";
else if (grade == 'C')
   cout << "Poor";
else
   cout << "That sucks";
· The ‘switch’
switch (grade)
  // grade is a selector
{



  // selector can’t be real number or string
   case ‘A’:

  // must be int, char, or bool 
 



  //no constants/variables)
      cout << “!”;
      break;

  // if omitted, then prog. Goes to next line
   case ‘B’:
   …
   default:

  // optional
      cout << “ick”;
}
· ‘Switch’, ‘case’, ‘break’, and ‘default’ are all reserved words

Iteration: for loop, while loop, and do…while loop

· the ‘for’ loop
for (initialization; termination condition; update statement)
{
   statements;
}
· termination condition tested at top, update done at bottom
for (n=1; n<5; n++)
   cout << n;

// outputs ‘1234’
· the loop variable should not have its value changed inside the loop body

· the scope of loop variable can be restricted with intialization
for (int n=0; n<3; n++)
· following is valid
for (n=1; n<=0; n++)
//the body will not be executed, tho
· can exit loop early by using ‘break’

· the ‘while’ loop
while (boolean)
{
   statements
}
· watch out for infinate loop where boolean will never be false 
may grind down to eventual integer overflow
· the nested loop: loop in statement of another loop
for (int k=1; k <= 3; k++)
{






//Output: ****
   for (int n=1; n <=4; n++)


****
      cout << “*”;




****
   cout << endl;
}
V. Functions and Parameters

· every function have: 1. Return type; 2. Name; 3. Parameter list (may be empty); 4 : body
· Parameters: 

· formal/dummy (used in definition o function)

· actual/arguments (parameters that are passed to a function in a function call)

· actualy parameters should match the type o declaration of the formal parameters

Types o Parameters: can be passed ( function by value, reference, or constant reference

· Pass by Value: value parameter: passed to & used by the function, value is unchange
void Print(int length, char ch)
{
   for (int n=1; n<=length; n++)
      cout << ch;
   cout << endl;
}
int main ()
{
… 





//Output:
Print(10, ‘c’);


//cccccccccc
Print(6, ‘D’ – 2);

//BBBBBB
…

· Actual parameters are unchanged
· Pass by Reference: return > 1 value or the value o actual parameter is changed
void GetDimension(int &l, int &w)
//& links the variables
{
   cout << “Enter length followed by width \n”;
   cin >> l >> w
}



// formal parameters gone, actual changed
· Pass by Constant Reference: used when passing large data object whose values are to remain unchanged, formal parameter shares do memory w/ actual parameter though
int GetValue (const apstring &prompt)
{
   int value;
   cout << prompt;
   cin >> value;
   return value;
}
Functions from <math.h>
· fabs(x): |x|

· pow(x, y): xy
· sprt(x): square root o x

· floor(x): rounds x down

· ciel(x): rounds x up

· sin(x)

· cos(x)

· tan(x)

· usually w/ double, but if use int then number will convert to double

· only fabs, pow, and sqrt will be tested on AP

Overloaded Functions

· functions that perform same tasks on objects of different types can be given the same name
void Print (int n);



//prints an integer int
void Print (const apstring &s);

//prints a string
· when ‘print’ is called, compiler’ll figure out which print to use, depend on compatibility

· separate declaration & implementation

· differ in number o parameters/type o each ( Signature
Templated Functions

· single piece of code can manipulate any type o object
template<class T>

// template and class are reserved
void Swap (T &a, T&b)
// T is a placeholder for any type
{
   T temp;
   temp = a;
   a = b;
   b = temp:
}
int main() 
{
   Swap(x, y)

//x & y could be char or double
…




//but x can’t be one, and y the other
· can also have
template <class T1, class T2, …>
