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//**********************Exercise 1*******************

10 for the idea, 5 for the comments,5 for the implementation 

template <class Elem> 

friend void concat(LList<Elem>& list, LList<Elem>& anotherlist);
Implementation

//the friend function

template <class Elem> 

void concat(LList<Elem>& list, LList<Elem>& anotherlist){


list.tail->next = anotherlist.head->next;


list.tail = anotherlist.tail;

}

//In case they make attributes public instead of using friend function – //consider it correct
// with the friend function it is O(1)

//with the other O(n).
//disadvantages of the new solution is the sharing of the list structure, so //if there is no need to use the second list it is ok.

The Main file

#include <iostream>

using namespace std;

#include "LList.h"

//****************concat function

 template< class Elem >

 //done in assignment 2

 void concatenate( LList< Elem > &first, LList< Elem > &second )

 {

 Elem it;

 for (second.setStart();second.getValue(it);second.next() ) first.append(it);}

 int main(){

 LList< char > list1, list2;

 char c;

 for ( c = 'a'; c <= 'e'; ++c )

 list1.append( c );

 list1.print();

 for ( c = 'f'; c <= 'j'; ++c )

 list2.append( c );

 list2.print();

 concatenate( list1, list2 );

 cout << "The new list1 after concatenation is:\n";

 list1.print();

 concat(list1,list2);

 list1.print();

cin>>c;


 return 0;

 }
//**********************Exercise 2*******************

12 for the Packet.h implementation, 
15 for the queue enqueue method modification,
5 for the KeyPacketCompare.h class
13 for the main class
Packet.h

#include <string>

#include <iostream>

using namespace std;

class Packets{

public:


Packets();


void setLevel(int a);


void setContent(string c);


int getLevel()const;


string getContent()const;


void print()const;

private:


int level;


string content;

};


Packets::Packets(){level = 0;}


void Packets::setLevel(int a){level = a;}


void Packets::setContent(string c){content = c;}


int Packets::getLevel()const{return level;}


string Packets::getContent()const{return content;}


void Packets::print()const{cout<<"Level:"<<level<<" content:"<<content<<endl;}

LPQueue.h

template <class Elem,class EEComp> class LQueue: public Queue<Elem>
Implementation of enqueue

bool enqueue(const Elem& it) {

    if (rear == NULL)   // Empty queue

      front = rear = new Link<Elem>(it, NULL);


else if(EEComp::lt(it,(front->element))){



front=new Link<Elem>(it, front);



}

    else { 


  Link<Elem>* ltemp=front;


  while((ltemp->next) != NULL){ 



  if(!EEComp::lt(it,ltemp->next->element)) {ltemp=ltemp->next;}



  else {break;}}

      ltemp->next= new Link<Elem>(it, ltemp->next);


  if(rear->next != NULL) rear = rear->next;


}

    size++;

    return true;

  }

LevePacketCompare.h

#include "Packets.h"

//compare the levels of packets

class LevelPacketComp 

{


public:


static bool lt(const Packets& x, const Packets& y)

     { return x.getLevel() < y.getLevel();}

static bool gt(const Packets& x, const Packets& y)

     { return x.getLevel() > y.getLevel(); }

static bool eq(const Packets& x, const Packets& y)

     { return x.getLevel() == y.getLevel(); }

};

MainPacketQueue

#include "LPQueue.h"

#include "LevelPacketComp.h"

#include <iostream>

using namespace std;

int main(){

LQueue<Packets,LevelPacketComp> listQueue;

int i, l;

Packets p;

string s;

for(i=0;i<5;i++){


cout<<"Incoming packet,level and content:";cin>>l;cin>>s;cout<<endl;


p.setLevel(l);


p.setContent(s);


//p.print();


listQueue.enqueue(p);

}

cout<<"\n*********Dequeue to send packets to the router output*********"<<endl;

for(i=0;i<5;i++){


listQueue.dequeue(p);


p.print();

}

cin>>i;


return 0;

}

//**********************Exercise 3*******************

20 for postfix conversion:15 for the idea and 5 for the implementation. In case the idea is not very correct the student will loose points for the idea and not for the implementation 
15 for the main code and other functions

If they print out th result directly, consider it correct.

#include <cstring>

#include <cmath>

#include <iostream>

using namespace std;

#include "AStack.h"

 void convertToPostfix( char * const, char * const );

 bool isOperator( char );

 int main()

 {

 const int MAXSIZE = 100;

 char c, inFix[ MAXSIZE ], postFix[ MAXSIZE ];

 int pos=0;

 cout<<"Try (((2+4)*(6-2))/(7+3))"<<endl;

 cout << "Enter the infix expression.\n";

 while ( ( c = static_cast< char >( cin.get() ) ) != '\n' )

 if ( c != ' ' )

 inFix[ pos++ ] = c;

 inFix[ pos ] = '\0';

 cout << "The original infix expression is:\n" << inFix << '\n';

 convertToPostfix( inFix, postFix );

 cout << "The expression in postfix notation is:\n" << postFix << endl;

 cin>>pos;

 return 0;

 }

void convertToPostfix( char * const infix, char * const postfix )

 {

 AStack< char > charStack;

 int infixCount, postfixCount;

 char popValue, leftParen = '(', c;

 infixCount = 0;

 postfixCount = 0;

 // convert the infix expression to postfix

 while ( infix[infixCount] != '\0')

  {

  c=infix[infixCount];

 if ( isdigit(c) ) postfix[ postfixCount++ ] = c;

 else if ( infix[ infixCount ] == '(' ) charStack.push( leftParen );

 else if ( isOperator( c ) )  charStack.push( c );

 else if ( infix[ infixCount ] == ')' ) {


charStack.pop(popValue);


while ( popValue != '(' ) {


postfix[ postfixCount++ ] = popValue;


charStack.pop(popValue);


}

 }//end if

 infixCount++;

 }//end while

 postfix[ postfixCount ] = '\0';

 }

 bool isOperator( char oper){

 switch( oper ) {

 case '+':

 case '-':

 case '*':

 case '/':

 case '^': 


 return true;

 }

 return false;

 }
5

