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10.1 Template Classes 
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3 Juuuue~ Template Classes 

template <class T> 

class class-name 

{ 

public: 

List of class variables, types, constants, etc, (if any) that may be accessed 

by name from outside the class 

Prototype for each function that may be accessed by name from outside 

the class 



private: 

List of class variabl tc., that are intended to be 

hidden from reference f 

Prototype for each functi be hiden from outside the class 
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1. T item; ku T lununorC~uo~do n C ( O n ~ 1 ~ ~ ~ # 3 ~ f l #  
1 d d  

2. boo1 defined; ~~uriirmr?~nouainmu'IuKat~dr item iignlirnufillhnio1i 
d dsi naclmadoqnsddi~riiclu true 31wu~u~di~riiriu false 

Member function 

1. dummy () ; I ~ U  constructor dAl~~~di$adi~l$ i1~;  attribute dl47 d~~in6aodi~i'~ 

13~4 2 si?lidrtdii?u item h defined 
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diaiu'lliodis~iiu~ 1iiinirld~uu~tdn.~di1t91'od1~la 

dummy 1+---- $8 class 
T item 
boo1 deflnd attibute 

dummy 0 oaidduulrdndldln~; 
setltem (co - ~ c t h o d  (fl~R'~u673q 
getltem () oonst; 
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I1 Header file for template class 

11 flle: dummy.h 

11 Header file for template class 

#ifndef DU M MY-H 

#define DUMMY-H 

template <class T> 

class dummy 

public: 

I1 constructor 

11 Stores a value of type T 

void setltem (const T&); I1 IN: value to store 

I1 Retrieves a value of type T 

T getltem () const; 

private: 

T item; 11 Storage for a value of type T 

Bool defined; 11 indicates whether item is defined 



~manuaimw~#oii ~h~riord%ninicmldinniw dummy 61i(ad-l.r'l~ im~rrflnirddiu , 
X rhuo~CoUnW&nniwdltolndi~n'u1BTatji~Ir uifioiraiildu dummyTest.cpp kdo1du 

/I Driver function for template class dummy 

// Fie: dummyTest.cpp 

// Tests function dummy 

#include <iostream> 

#include <string> 

using namespace std; 

int main ( ) 

{ 

dummy<int> numDepend; // object numDepend 

dummy<string> spouseName; // object spouseName 

int num; 
I 

string name; 

// Store data in objects numDepend and spouseName 

numDepend.setltem(2) ; 

sp~useName.setltem(~~Caryn"); 

// Retrieve and display values stored 

num = numDepend.getitem() ; 

name = spouseName.getltem() ; 

cout << num << endi: 

cout << name << endl; 

return 0; 

1 



d d 2 mrd1.nuuo~1dr~rnaud~$~n1rf i1~~~~.~t~nm 2 ii3Au 

dummy<int> numDepend; N object numDepend 

dummy<string> spwseName; // object spouseN 

d d - um 
1nu&n84hi9u88*onfl'1Ufi@i~ dummy 1ld8mad~umnulunn1'~1~~~1nd1~6u 

m~i;h~uarw'nuo~#oyallmndi~R'u d i~Ju  numDepend iiniad~u%~iubru'~doyn 

~flumudiu-~udu rid spouseName ~ n i a d ~ ~ ~ i u 6 u r w ' n d o ~  nd~flu(ion31u diniu 

~i&lumafii~u~ci11#llh63~~da item uod&no~6~i3adalr~n0;1~6~64d 

numDepend.setltem(2) ; 

spouseName.setltem("Carynn); 

d d d d lauoouronm numDepend oziirnrd.rdiut41 2 !du'd~n'%u setltem rlnzoeuronm 

spouseName azd~riiudonma 'Caryn' Wi%Rp6$u setltem ri!u!&iiimrliunl# 
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d w  A diaiu#o~nr~didiu~~nruro getltem &d 

num = numDepend.getltem() ; 

name = spouseName.getltem() ; 
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1 
/ I  Implementation file for template class dummy 

// File: dummy.cpp 

// lmplementation file for template class dummy 

#include "dummy.hW 

#include <iostream> 

using namespace std; 

// constructor 

template <class T> 

dummy<T>: :dummy ( ) 

{ 

defined = false; // No value stored yet 

1 
/ I  Stores a value of type t 

template <class T> 

void dummy<T>: :setltem(const T& aVal) // IN: value to store 

{ 

item = aVal; 

defined = true; 

// Retrieves a value of type t 

template <class T> 

if (defined) 

return item; 

else 
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I1 Template class dummy with member functions inserted 

11 File: dummyFun.h 

11 Definition file for template class dummy with functions 

using namespace std; 

#ifndef DU MMY-FU N-H 

#define DLIMMY-FUN-H 

template <class T> 

class dummy 

{ 

public: 

I/ constructor 

dummy 0 

{ 

defined = false; 

1 

I1 #ith fgndion definitions 

N no value stored yet 



N Stores a value of type t 

void setltem (const T& aVal) N IN: the value to store 

{ 

item = aVal; 

defined = true; 

1 

// Retrieves a value of type t 

T getltem ( ) const 

{ 

if (defined) 

return item; 

else 

' cerr << "Error - no value stored!" << endl; 

1 

private: 

T item; 11 Storage for a value of type T 

boo1 defined; I / ,  Indicates whether item is defined 

1; 

#endif I/ DUMMY-FUN-H 
aa a m~nfi~llalRuaa~azliu"uut~~iz~aioz1il~~dun1~.jiun~ipI$.jni5dfi~~~iu 
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SPECIFICATION FOR INDEXED LIST CIA@$ 

Attributes for Indexed List Class 

elements[ ] Array of data items 

int size Count of items 

Member Functions for Indexed List Class 

indexList Constructor 

append Appends a new item to the indexed list (i.e., insert at the end). 

insert 

replace 

retrieve 

remove 

findMin 

findMax 

search 

sort 

read 

display 

getsize 

Inserts an item a specified index after moving the elements staring at 

that index to make room. 

Replaces an item at a specified index. 

Retrleves the value stored at a specified index. 

Deletes the value stored at a specified index. 

Locates the smallest value in a portion of an indexed list. 

Locates the largest value in a portion of an indexed list. 

Searches for a target value in an indexed list. 

Sorts an indexed list. 

Reads data into an indexed list from an input file or the keyboard, 

starting at element 0. , 

Displays the items in the indexed list. 

Gets the size of the indexed Nst. 
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<class T, lnt maxSize> 

I1 Class indexLlst header file 

k d u  indexlist eint, 10> 1; 

T W  
maxsize 

0 1 9 

// File: indexlist. h 

elements 

// Definition of indexed list template class 

----i-- 

#ifndef INDEXLIST-H 

1 
size 



#define INDEXLIST-H 

#include <iostream> 

using namespace std; 

template <class T, int maxSize> 

class indexList 

public: 

11 Constructor 

indexlist ( ) ; 

11 Add an item to the end of an indexed list 

boo1 append (const T&); 11 IN: item appended 

11 Replace an element at a specified index 

boo1 replace (int, /I IN: index 

const T&); 11 IN: item inserted 

/I Insert an element at a specified index 

boo1 retrieve (int, 11 IN: index 

T&) const; 11 OUT: value retrieved 

11 Delete an element at a specified index 

11 Find index of smallest value i 

int findMin(int, I IN: start index 



int) const; I1 OUT:, end index 

I/ Find index of largest value in a sublist 

int findMax (int, I IN: start index 

int) const; 11 OUT: end index 

I1 Find index of a target item 

I1 Returns -1 if target item not found 

int search (const T&) const; I/ IN: target item 

N Sort an indexed list 

void selSort ( ) ; 

N Read data from an input stream into the list 

void display ( ) const; 

11 Display the list contents 

void display ( ) const; 

I1 Get the current size 

int getsize ( ) const; 

private: 

T elements [maxsize]; N Storage for elements 

int size; N Count of elements in list 

1; 
#endif 11 INDEXLIST-H 

CT 2 12 (S) 



indexlistcint, 10> 

indexlistcstring, 5> m 

1 u ~ i r d ~ ~ ~ ~ 6 ~ u r i i ~ ~ d ~ n i ~ ~ i ~ i ~ ~ ~ ~ m ~ ~ 0 ~ ~ ~ n i d ~ t ! ~ ~ r 3 b i ~ i ~ 1 ~ r ~ ~ 0 ~ ~ ~ ~ ~ d  
I1 Testing dass IndexList 

N File: indexListTest.cpp 

11 Testing the indexed Ust template dm9 

#include "indexList. hn 

#include aiostream> 

#include <string> 

using namespace std; 

int main ( ) 

{ 

indeaistcint, 10> mylntData; I1 list of ints 

indexList<string, 5> my§trif?gO@a: I1 list of strings 

string aAtring; 

' int anlnt; 

boo1 aBool; 

N Store the integer data. 



// Store the string data. 

Cout << "Read a list of strings:" << endl; 

myStringData.read (cin); // read from keyboard 

// Sort the indexed lists. 

// Retrieve and display the first value in each list. 

aBool = mylntData.retrieve (0, anlnt); 

if (aBool) 
1 

cout << "First integer value after sorting is" 

<< aString << endl c< endl; 

// Display each list size and contents 

cout << "The indexed list of integers contains" 

<< mylntData.getSixe ( ) << "values." << endl; 

cout << "Its contents follows:" << endl; 
\ 

mylntData.display ( ) ; 

cout << endl << "The indexed list of strings contains" 

<< myStringData-getsize ( ) << "values." << endl; 

cout << "Its contents follows:" << endl; 

return 0; 



Read a list of strings: 

Enter number of list items to read: '3 

Enter next item - Robin 

Enter next item - Beth I 

Enter next item - Koffrnan 

First integer value after sorting is -1 0 

First string value after sorting is Beth 

The indexed list of integers contains 4 values. 

Its contents follows : 

-1 0 

-5 

The indexed list of stings contains 3 values. 

Its contents follows : A % 

Beth Koffman 

Robin 

I/ Some member functions for class indexttst 

I/ File: indexList.cpp 

I/ Indexed list class implementation 

#include "indexList. h" 

using namespace std; 



template <class TI int maxSize> 

indexListeT, maxSize> : : indexlist ( ) I/ constructor 

{ 

size = 0; 11 list is empty 

1 

11 Add an item to the end of an indexed list 

/I Pre: item is defined 

11 Post: If size < maxSize, item is appended to list 

11 Returns: true if item was appended; otherwise, false 

template <class T, int maxSize> 

boo1 indexListcT, maxSize> : : append (const T& item) 

t 
boo1 result; 

N Add item to the end of the list if list is not full. 

if (size < maxSize) 

t 
elements [size] = item; 

Size++; 

result = true; 
I 

1 
else 

{ 

cerr << "Array is filled - can't appendl" c< endl; 

result = false; 



return result; 

I1 Replace an item at a specified index. 

11 Pre: item and index are defined 

I1 Post: item is placed a position index if valid 

I1 Returns: true if item was inserted; otherwise, false 

template <class TI int maxSize> 

boo1 indexListeT, maxSize> : : replace (tnt index, const T& Item) 

{ 

boot result; 

11 Overwrite a list element if index is valid. 

if (index >= 0 && index < sizq) 

{ 

ebments [index] = item; 

, result = true; 

else 

cerr << "Index" << index << not in filled part " 

<< " - can't insert!" >> end; 

result = false; 

return result; 

1 

11 Retrieve an item at a specified index 



11 Pre: item and index are defined 

11 Post: if index is valid, elements [index] is returned 

I1 Returns: true if item was returned; otherwise, false 

template <class T, int maxSize> 

boo1 indextist<T, maxSize> : : retrieve (int index, T& Item) const 

boo1 result; 

11 Return a list element through item if index is valid. 

if ( index >= 0 && index < size) 

{ 

item = elements [index]; 

result = true; 

1 
else 

{ 

cerr << "Index" << index << "not in filled part" 

<< " - can't retrievel" << endl; 

result = false; 

1 
return result; 

1 

11 Delete an element at a specified index 

11 Pre: index is defined 

11 Post: if index is valid, elements[index] is deleted 

I1 and size is decremented. 

I1 Returns: true if item was deleted; otherwise, false 
I 



template <class T, int maxSize> . 

boo1 indexListeT, maxSize> : : remctve@&tndex) 

{ 

int i; 

boo1 result; 

I1 Delete element at Index i by mwino elements up 

if (index >= 0 && index < size) 

I1 Move each element up 1 position 

for (i = index + 1 ; i c size; i++) 

elements[i-1] = elements [i]; 

size-; I decrement size 

result = true; 

1 
else 

{ 

cerr cc "Indexn cc index cc "not in filled partn 

cc " - can't delete!" c< endl; 

- result = false; 

1 
return result; 

1 

I1 Read data from an input stream into the list 

I1 Pre: none 

I1 Post: Ail data items are stored in array elements 

I1 and size is the count of items 



template <class T, int maxSize> 

void indexList<T, maxSize>: :read (istream& ins) + 

{ int numltems; I/ input - number of items to read 

T nextltem; N input - mext data item 

cout << "Enter number of list items to read: "; 

ins >> numltems; 

ins.ignore(80, '\no); // skip newline 

// If numltems is valid, read each list element, 

// startlng with first element. 

size = 0; N The list is empty. 

if (numltems >= 0 && numltems <= maxSize) 

while (size < numltems) 

{ 

tout << "Enter next item - "; 
ins >> nextltem; 

elements[size] = nextltem; 

size++; 

I 

else 

cerr << "Number of items" << numltems 

<< " is invalid" << " -no data entryl" << endl;' 

// Display the list contents 

N Pre: none 



N Post: Displays each item stored in the list 

template <class TI int maxSize> 

void IndexList<T, maxSize>: :display ( 1 const 

{ 

// Display each list element. 

for (int i = 0; i < size; i++) 

cout << elements [i] << endl; 

1 

/I Find index of a target item 

// Pre; none 

// Post: Returns the index of target If fwnd; 

/I . . otherwise, return -1 '. 
template <class TI int maxSize> 

int indexList~T, maxSize>: :search 

(const T& target) const 

{ 

for (int i = 0; i < maxSize; 

if (elements[i] = = target) 

return i ;  t position i 

// target not found 

return -1 ; 

// Sort the indexed list 

template <class TI int maxSize> 

void indexListeT, maxSize>: :selSort ( ) 



11 Selection sort stut5 - do nothing 

1 
J fc 

I/ Get the current size 

template <class T, int rnaxSize> 

int indexListqT, maxSize>: :getsize ( ) const 

I 
return size; 

10.2 Template class stack 
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djbdlrli 10.3 Template Class stack 
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2. stackElType item[maxSize]; fii~ucldjlldl item 1tIu01116 1 ~mninudu#~qnlflu 
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Member Function JI~~BUIJ#XJ 
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lciiiiu -1 1d8iimrdrzmmi?lldr88~1tn~1"1~ri d.r~lnun'~alrnnii~1rifi18~n 
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3. boo1 pop (stackEIType& x); 1~~R~6~ulunirZ~4o~n~3uu(1clvo.~nllm 
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4. boo1 peek (stackEIType& x) const; 1tIuniriiJ6~nsi?uu(1clu8.~'plllm tauldiinir 
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/I File: stack.h 

/I Definition for a template class stack 

/I Structure: A stack consists of a collection of elements 

1 that are all of the same type , stackEIType. 



I1 The elements of a 

/I to when they were 

11 the element that w 

11 stack can be removed or examined. New elements 

I/ are inserted at the top of'the stack. Space for 

11 maxSize elements is a!ltmaQg@, defauit is 100. 

# ifndef STACK-H 

# define STACKH 

template <class s & c k ~ l ~ ~ ~ e ,  int maxSize = 100> 

class stack 

public: 

11 Member functions 

11 constructor to creat 
\ 

stack(); 

/ 

11 Push an element onto the stack 

boo1 push 

(const stackEIType& x); 11 IN: item to push onto stack 

I1 Pop an element off the mck 

boo1 pop 

(stackEIType& x); N OUT: Etement popped from stack 

11 Retrieve top element frbmslaokblthout popping 

boo1 peek 

(stackEIType& x) const: 11 ,OUT: Value at top of stack 



I1 Test to see if stack is empty 

boo1 isEmpty() const; 

I1 Test to see if stack is full 

boo1 isFull() const; 

private: 

N The data members are explained in Section 11.9 

int top; I1 index of element at top of stack 
I 

stackElType item[maxSize];l/ array storage for stack 

2.4 nirdiwucr~ulnuuo~ Class stack &hi jnlmiwu~r~~ua~40~~1#fliu@# dmiuiuonlu 

mr~lll~u~o~ndufiiwum~f~~~nI~;in'u loo 41 d i w i u m m f i ~ l . r n " ~ ~ ~ ~ ~ l # ~ i u  m 

muimnh~lflu&lldu stack.cpp ri.rnun:itiucltd' 

I1 Implementation of template class stack using an array 

I1 File: stack.cpp 

I1 Implementation of template class stack 

# include "s2ack.h" 

I1 constructor to create an empty stack 

template Kclass stackEIType, int maxSize> 

stack~stackEIType, maxBize>::stack () 

{ 

top = -1 ; I1 A value of -1 indicates empty 

1 
I 



I1 Push an element onto the stac 

/I Pre: The element x is defined. 

I/ Post: If the stack is not futt, t 

11 the stack and true is ret 

// ts unchanged and false @a#wwd. 

template <class stackEIType, in$ 

boot stack<stackEIType, maxsizer: push 

(const stackEIType& x) I1 IN: item to push onto stack 

I 
boo1 success; N flag: true indicates successfut push 

if (top < maxSize-1) 

{ 

top++; 

success = true; I/ indicate success 

else 

success = false; no room, indicate failure 

return success; - ,  

) 11 end push 

// Pop an element off the stack 

// Pre: none 

I/ Post: If the stack is not empty, the value at tha top of 

11 the stack is removed, its value k@&ed in x, and 

I/ true is returned. If the stack is empty, x is not 

I/ defined and false is returned? 



template <class stackEtType, int maxSize> 

boo1 stack<stackEIType, maxSize>: : pop 

(stackEIType& x) // OUT: Element popped from stack 

{ 

boo1 success; N flag: true indicates successful pop 

if (top = 0) // if not empty 

x = items[top]; // remove tbp element 

top-; // decrement top 

success = true; // indicate success 

1 
else 

success = false; // Indicate fallure 

return success; 

) // end pop 
. 

// Access top element from stack without popping 

// Pre: none 

I/ Post: If the stack is not empty, the value at the top is 

// copled into x and true is returned. If the stack is 

// empty, x is not defined and false is returned. In either 

// case, the stack is not changed. 

template <class stackEIType, int maxSize> 

boo1 stack<stackElType, maxSize>::peek 

(stackEIType& x) const // OUT: Value at top d stack 

{ 

boo1 success; // flag: true Indicates successful get - 



if (top >= 0) // tf not empty 

{ 

x = item[top]; ve top element, do not pop 

success = true; uccess 

else 

success = false; , . a  N , Indicate fallure 

return success; 

) N end peek 

I1 Test to see if stack is empty 

I1 Pre: none 

I1 Post: Returns true If the stack is em#y: othewise, 

11 returns false. 

template <class stackElType, int rn&ize> ' 

return top < 0; 

/ I  Test to see if stack is full 

I1 Pre: none 

11 Post: Returns true if the stack is full: otherwise, 

/I returns false. 

template <class stackEIType, int maxSize> 



I 

return top >= maxSlze-1; 

d dd ~itolridinu~ Template class stack liuufoulh 1nmairnfiinu~ocul0ncn~1~ua~i~n 

lunnidM ~nfi~qociiaio1~dLgunirdi~o~'tlrtlau string u i d ~ ~ n i r l u l ~ r i ~ f i a  

uaam1.n l ~ u ~ ~ m r d i G o n ~ i u i i a ~ ~ ~ ' u l u n ~ ~ ~ n ~ ~ u ~ ~ ~  lmrdi4on~iuiiaq~~nui~~u 
't' AiiYursiun'u w'tluaanirjlia~uot~~ud~un~u~~n'u~~n~n'u 8~ 

// Using a stack of characters 

I/ File : stackText.cpp 

11 Use a stack'to store strings and display them in reverse order 

# include "stack.hn I/ Uses stack template class 

# include <string> 

# include <iostream> 

using namespace std; 

typedef stack<string, 20> stringstack; 

int fiilStack(stringStack8t s); 

void displayStack(stringStack&' s); 

int mian() 

{ 

I/ Local data 

stringstack s; 

11 Read data into the stack. 



/I Display the stack contents 

return 0; 

1 
I1 Reads data characters and pushes them onto stack s. 

I/ Pre i s is an empty stack,, 

/I Post : s contains the strings read in reverse order. 

I1 Returns the number of Strings read not counting the sentinel. 

int fillStack(stringStack& s) I1 OUT: stack to fill 

t 
N Local data 

string nextStr; I1 next string 

int numstring; 11 count of strings read 

const string sentinel = "***"; 11 sentinel string 

I/ Read and push strings onto stack until done. 

numstring = 0; I 
cout << "Enter next string or" << sentinel << ">"; 

cin >> nextStr; 

while ((nextstr != sentinel) && (Is,isFull())) 

t 
&push (nextstr); I/ Push next qtring on stack S. 

numString++; 

cout << "Enter next string or" << sentinel << ">"; 

cin >> nextStr; 
i 
1 

1 
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return numstrings; 
C 

) I1 end fillstack 

/I Pops each strlng from stack s and displays it. 

I1 Pre : Stack s is defined. 

11' Post : Stack s is empty and all strings are displayed. 

void displayStack(stringStack& s) N IN: stack to display 

N Local data 

strirrg nextStr; 

N Pop and display strings until stack is empty. 

while (Is.isEmpty()) 

s.pop(nextStr); 11 Pop next string off. 

cout << nextStr << endl; 

1 
) I1 end displaystack 

- Enter next string or ***> Here 

Enter next string or "*> are 

Enter next string or ***> strings! 

Enter next string or '**> *** 

strings! 

are 

Here. 



I. Template Classes ~ f l u n ~ ~ h ~ n ~ ? ~ ~ \ # @ ~ ~ ~ u ~ ~ o ~ o = : ~ i n ~ d ~ ~ n i t n ' ~ n ~ a ~ ~ ~  

2. ~drrllltlJ~~m3~1H~R Template Cl- 

template <class T> 

class class-name { 

public: 

List of class variables, type$, canstants, etc. (if any) that may be accessed 

by name fram outside the otass 
I 

Prototype for each function th& may be accessed by,name from outside 

the class 

private: 

List of class variables, type$, constants, etc., that are intended to be 

hidden from reference fmm outside the class 

Prototype for each function (If any) to be hiden from outside the class 

.(RU Class class-name #Q template class kuiiainij l~o~ T $4 T ~fluldo#@# 
.r ~ i o r : u u ~ i n u ~ u u # i ~ r ' u ~ ~ ~ r u " ~ ~ ~ ~ i l ~ ~ # r t i ~ u ~  Xo.ro~lul~fo~nuiu 

< > 1 d o # ~ l n R h 1 5 l c : l ~ ~ ~ 1 # ~ ~ 1 d ~ ~ ~ ~ d i ~ ~ n 1 r f ~ 1 ~ u a  template <class T> 6ou 

rtiHucl~ulruuHfo~iunzidufivo4~1aindulop 
d d r j r  J' 

3. di~~umrdr:m~oou~cn~nuf~i?~~~emplate Classes ur:iimrdi~ld~uulmu 

~ n i r c i ~ r ~ ~ u c ~ ~ o ~ n ~ A o n r t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t r i l ~ ~ ~ ~ u u ~ ~ d  
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n q d s n q ~  Template Classes 

~~UUII: class-yme<type> an-object: 

drasu'ia indexList<int> intList; 

r, 

type ~ Q ~ I U ~ ( I ~ Q P H U ~ U  < > Q I ~ ~ ~ ~ U U ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ Q ~ Q ~ ~ ~ U ~ ~ U ' G V Q . J ( ~ O ~ ~ Q Z ! ~ ~  

!d@#Jo~;aamalrlrl~u7.~iulunnifl d?u class-name ~fiudouoq Template class 
d dd 

~ I J ~ H U A ~ U  rhnfu an-object lfiudouoqoauanmnnhdduuilmuQ:ijn=iuflD* 

(1~o~f iu~i l r ruo~6~nCt!#darni~  d.njoijnidun~fiandtuR~wn~u~ufiiifl~:ii 

4. fl11mn (stack) 1flu1~a~nha#oqnS(~niad~u~.~iu1~8n~mro LIFO (Last in-First 

out) 1 f l ~ n i a d ~ ~ ~ ~ i ~ d ~ i ~ n m ' ? ~ r r ' . ~ q ~ 1 ~ r ! ~ r " Y f l i a ' ~ ~ n i a ~ ~ u o ' u 6 u ~ ~ a n  tmrflui&si? 

5. nirrhCUntRuhUlunllmn~un.iinia push l~unr riiid dniu#iu~~#iunu".~ nia 
r, 

fli#oqnoonoinnu~mdunii ma pop irur:m:di!b;ni.rn: 1 nudnnnrdniuhu 

r, 

6. l~ujl?~airdsi711da top rhnfiid~unia~#o~nm'?q~#iuuo.~n~~mn dilhaiuiinia 

Pinri9noono:nr:rhddii~~~ri.~~ top god nfonia~il(iihpna:diwd.~~indii~lnd.~d 

top $d 
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5.3 searchMax 1~uk~3u1un~r~l11fi~~o~n~o~~w'n~~ud!#~uri11~~~?~r3~rff~u 
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7. ~~uuWnmrulun~r Union . Interaction lmlfi7 taonfwnnmmm1fi7du~lda 
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