C++ Is Fun b Part Eight

at Turbine/Warner Bros.!



Go over projects first!



For all you Black Jack-programming
fiends:

http://courses.ischool.berkeley.edu/i90/f11/resources/chapter09/blackjack.py

# Blackjack
# From 1 to 7 players compete against a dealer

import cards, games

class BJ_Card(cards.Card):
""" A Blackjack Card. """
ACE_VALUE =1

@property
def value(self):
if self.is_face_up:
v = BJ_Card.RANKS.index(self.rank) + 1
if v>10:
v=10
else:
v = None
returnv



Overview of Standard Library headers
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Function Templates
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// Definition of function template maximum.
template < class T > // or template< typename T >
T maximum( T valuel, T value2, T value3)

{

T maximumValue = valuel; // assume valuel is maximum

// determine whether value2 is greater than maximumValue
if ( value2 > maximumValue )
maximumValue = value2;

// determine whether value3 is greater than maximumValue
if ( value3 > maximumValue )
maximumValue = value3;

return maximumValue;
}// end function template maximum

#include <iostream>
#include "maximum.h" // include definition of function template
maximum

using namespace std;

int main()

{

// demonstrate maximum with int values
intintl, int2, int3;

cout << "Input three integer values: ";
cin >> intl >> int2 >> int3;

// invoke int version of maximum
cout << "The maximum integer value is: "
<< maximum( intl, int2, int3 );

// demonstrate maximum with double values
double doublel, double2, double3;

cout << "\n\nInput three double values: ";
cin >> doublel >> double2 >> double3;

// invoke double version of maximum
cout << "The maximum double value is: "
<< maximum( doublel, double2, double3 );

// demonstrate maximum with char values
char charl, char2, char3;

cout << "\n\nInput three characters: ";
cin >> charl >> char2 >> char3;

// invoke char version of maximum
cout << "The maximum character value is: "
<< maximum( charl, char2, char3 ) << endl;
}// end main



Math library fun-ctions

Function Description Example
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Recursion
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// Demonstrating the recursive function factorial.
#include <iostream>

#include <iomanip>

using namespace std;

unsigned long factorial( unsigned long ); // function prototype

int main()
{
// calculate the factorials of 0 through 10
for ( int counter = 0; counter <= 10; ++counter )
cout << setw( 2 ) << counter << "l =" << factorial( counter )
<< endl;
}// end main

// recursive definition of function factorial
unsigned long factorial( unsigned long number )
{
if (number <=1) // test for base case
return 1; // base cases: 0! =1and 1! =1
else // recursion step
return number * factorial( number-1);
}// end function factorial



Another Example Recursion
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Figure 6.31 shows how function )0 96 !'0 would evaluate )0 96 !10<M=This
figure raises some interesting issues about the order in which C++ compilers evaluate the
operands of operators. This is a separate issue from the order in which operators are
applied to their operands, namely, the order dictated by the rules of operator precedence
and associativity. Figure 6.31 shows that evaluating )0 96 !10<M =auses two recursive
calls, namely, )0 96 '"0<Nand )0 96 !!0<:=In what order are these calls made?

fibonacci( 3 )

:

return fibonacci( 2 ) + fibonacci( 1 )
j!/// \\\\
return fibonacci( 1 ) + fibonacci( 0 ) return 1

l l

A A

return 1 return 0O




#include <iostream>
using namespace std;

unsigned long fibonacci( unsigned long ); // function prototype

int main()
{
// calculate the fibonacci values of 0 through 10
for (int counter = 0; counter <= 10; ++counter )
cout << "fibonacci( " << counter<<" ) ="
<< fibonacci( counter ) << end|;

// display higher fibonacci values

cout << "fibonacci( 20 ) =" << fibonacci( 20 ) << endl;

cout << "fibonacci( 30 ) =" << fibonacci( 30 ) << end|;

cout << "fibonacci( 35 ) =" << fibonacci( 35 ) << end|l;
}// end main

// recursive function fibonacci
unsigned long fibonacci( unsigned long number )
{
if ((number==0) || (number==1))// base cases
return number;
else // recursion step
return fibonacci( number - 1) + fibonacci( number -2 );
}// end function fibonacci



Inheritance
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I, ++ 5
Now consider the , 9#inheritance hierarchy in Fig. 12.3. This hierarchy begins with
base class , 9# Classes N7 .3#4.741 , 9#and ,B## 3#4C74 1, 9#derive from
base class , 9#—a , 9#isa N7 .3#4C74 1, O#orisa ,B##.3#4C.74 , O#
The third level of this hierarchy contains more specific typesof N7.3#4C.741 , 9#and
,B## .3#4C74 1, 9. As in Fig. 12.2, we can follow the arrows from the bottom of
the diagram upwards to the topmost base class in this hierarchy to identify several 7s-a re-
lationships. For instance, a B. 4*1#isa N7 .3#4C74 1, 9#and isa , 94 whilea
9,#Btisa ,B##.3#4C.741 , 9#andisa , 9#

|

( /& | Inheritance hierarchy for , 9#s.

To specify that class N7 .3#4.741 , 9#(Fig. 12.3) is derived from (or inherits
from) class , 9# class N7 .3#C.% 1 , 94#s definition could begin as follows:

# [/ N7 .3#4C.Z 1, 9# *4 #" , 9#
This is an example of *4 #" , the most commonly used form. We'll also
discuss *."6 1 and *. (1 1 (Section 12.6). With all forms of

inheritance, 9B M H#members of a base class are 7or accessible directly from that class’s
derived classes, but these 9B M H Base-class members are still inherited (i.e., they’re still
considered parts of the derived classes). With 9K 1. inheritance, all other base-class mem-



class. In this section, we introduce the access specifier *. (1 1

Using protected access offers an intermediate level of protection between pub1ic and
private access. A base class’s protected members can be accessed within the body of that
base class, by members and friends of that base class, and by members and friends of any
classes derived from that base class.

Derived-class member functions can refer to public and protected members of the
base class simply by using the member names. When a derived-class member function
redefines a base-class member function, the base-class member can still be accessed from
the derived class by preceding the base-class member name with the base-class name and
the scope resolution operator (::). We discuss accessing redefined members of the base



Why use inheritance?

// Fig. 12.10: BasePlusCommissionEmployee.h

// BasePlusCommissionEmployee class derived from class
// CommissionEmployee.

#ifndef

#define

#include <string> // C++ standard string class
#include // CommissionEmployee class declaration
using namespace std;

class BasePTusCommissionEmployee : public CommissionEmployee
{
public:
BasePTusCommissionEmployee( const string &, const string &,
const string &, double = , double = , double = );

void setBaseSalary( double ); // set base salary
double getBaseSalary() const; // return base salary

double earnings() const; // calculate earnings

void print() const; // print BasePlusCommissionEmpTloyee object
private:

double baseSalary; // base salary
}; // end class BasePlusCommissionEmployee

#endif




Why?
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Why use inheritance? -- Just change
one function

o4
85 // calculate earnings
86 (4 # CommissionEmployee::earnings() (&/:

87 {

88 . 14 & commissionRate * grossSales;
89 1} // end function earnings

90

91 // print CommissionEmpTloyee object
92 6(" CommissionEmployee::print() (&/1

93 {

94 cout << << firstName << << TlastName
95 << << socialSecurityNumber

96 << << grossSales

97 << << commissionRate;

98 1} // end function print

32 GG 1 KL H## B44*C
33 (4 # C#1KC J3.C.74391P## # B44*C,; (&/1

34

35 GG!'#B.M! 1 CC 447 H #CCH,# C# 1 CC@QOB.MH#! H
36 . 14. & C# 1 BP = :733CC74 H# *B7CCl# CD;

37 GG#4! 'K4H.74# B4A.4*C

38



32 GG 1 KI H## B44*C
33 double C#1KC J3.C.74391P## # B44*C,; const

34
35 GG'#B.M! 1 CC 447H #CCH,# C# 1 CC@OB.MH#! H
36 return C# 1 BP = :733CC74 H# *B7CCl# CD;

37 GG#4!'KA4H.74# B4.4*C

38

39 GG9B4H C# 1KCI33CC.Z2 397P#4# /# H
40 void C# 1KC 733CC74 397P# 9B4H: const

41
42 GG!#B.M! 1 CC 447 H #CCH,# C# 1 CC@QOB.MH#! H

43 7KH22 22'.BCH 3 # 22

44 221 CH & 22 22C7. 1 # KBHP R #|
45 22 22*BTCC #C

46 22 22 733CC74 Ht

47 22 22 C# 1 BPD

48 GG#4!'K4H.749B4H

,,, HO$#0 31#C,8] .*8JL8R88 C#1KC733.C.74391P##<99:IF;
#BBB JJ)$ A 73.CCr4 P17R# 733CC.ZF H#A
447 H #CCBM H##3#B!# 1 B#! .4 1 CCA733CC.%4 3A7P#M&

.,y HOS#O 31#C ,8J .*8JL8R88 C#1KC733.C.74391P##99:IF;
#BBB JJ)$ A 73.CCr4 P17R# *B7CCL#CA
447H #CCBM H##3#B!# 1 B#! .4 1 CCA733CC.%4 3A7P#A

,,, HO$#0O 31#C,8J .*8JL8R88 C#1KC733.C.74391P##<99:)l;
#BBMB JJ)$ A 73.CCr4 P17R# '.BCH3# A
447 H #CCBM H##3#B!# 1 B#! .4 1 CCA733CC.%4 3A7P#A&

,,, HO$#0 81#C,8J .*8JL8R88 C#1KC733.C.74391P##<99:));
#BBB JJ)$ A 73.CC7r4 D178# 1CH 3#A
447H #CCBM H##3#B!# 1 B#! .4 1 CCA733CC.%4 3A7P#A

,,, HO$#0 31#C,8J) .*8JL8R88 C#1KC733.C.74391P##<99:));
#BBMB JJ)$ A 73.CCr4 P17R# T . 1 # KB.HK3 #BA
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,,, HO$#0 891#C,8J .*8JL8R88 C#1KC733.C.74391P##<99:)(;
#BBB JJ)$ A 73.CCr4 P17R# *B7CCL#CA
447H #CCBWM H##3#B!# 1 B#! .4 1 CCA733CC.%4 3A7P#A
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Class Exercise — Check the folder
“CommissionEmployee” on Google
Drive






Homework Exercises (Pick 1)

1) Download and install either

http://www.appgamekit.com/ (2D only, but simpler)

OR

http://www.ogre3d.org/ . Compile, link, and run one of the sample
programs.

2) Implement a simple Tic Tac Toe “Al” strategy. Some sample
implementations of the game are at the following two links:
http://courses.ischool.berkeley.edu/i90/f11/resources/chapter06/tic-tac-

toe.py
http://en.literateprograms.org/Tic Tac Toe (Python)

3) /8RM /@4 P&+ +iM& / 8MES84BG.H M 5 6/ HHIGEHES
<x = fabs( )
<x = floor( )
<x = fabs( )
"<x = ceil( )
$ < = fabs( )
+ <X = ceil( )
.<x = ceil( -fabs( + floor( ) ) )
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