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Basics
What should I study? Everything we covered up to and 
including BST  
 - Understand Classes/Objects, Constructors/Destructors,   
 Templates 
 - Understand the ADTs we covered, know their operations, 
their worst-case runtime and how their are implemented 
 - Understand Recursion and Recursive Backtracking 
 - Know the Worst-Case Runtime of all the algorithms we 
discussed 
 - Analyze an algorithm to give its worst case runtime 
 - Know all sorting algorithms we covered, show phases to 
sort an array with a particular algorithms
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Basics
What should I study? 
 Everything we covered up to and including BST 

What type of questions? 
 - writing C++ code 
 - understanding and answering questions about C++ code 
 - answering questions about concepts 
 - analyze algorithms 

How do I prepare?  
 - refer to the lecture slides for details of topics covered 
 - read book chapters or other resources (e.g. Prof. Weiss’ notes) 
 - understand the programming projects 
 - know well the ADTs we discussed and how their methods are implemented 
 - know well the sorting algorithms we covered and their worst-case runtime 
 - be prepared to implement operations from ADTs we covered
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Relax! (Not too much)

Don’t be intimidated 

The exam will only ask about material we covered in class 

You will not be asked to solve a problem you haven’t see 
before (perhaps a variation of something you have seen 
before) 

There are no “trick questions” 

If you understand the material covered in class and the 
projects you will do well!
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ADTs

Know and Understand all ADTs and their operations 
(what they do and how) 

Write code to implement “simple” ADT operations 

Read code and understand what it does

5



ADTs

Bag (Linked, Array) 

List (Singly-Linked and Doubly-Linked) 

Stack (Linked, Array) 

Queue (Linked, Array) 

BST (Linked) 
 
For each be prepared to answer question or implement a 
simple operation in either linked-chain or array implementation
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#ifndef ARRAY_BAG_H_  
#define ARRAY_BAG_H_  
 
 
template<class T>  
class ArrayBag  
{  
 
public:  

ArrayBag();  
int getCurrentSize() const;  
bool isEmpty() const;  
bool add(const T& new_entry);  
bool remove(const T& an_entry);  
void clear();  
bool contains(const T& an_entry) const;  
int getFrequencyOf(const T& an_entry) const;  
std::vector<T> toVector() const;  

 
private:  

static const int DEFAULT_CAPACITY = 200; // Maximum Bag size  
T items_[DEFAULT_CAPACITY];      // Array of Bag items  
int item_count_;                         // Current count of Bag items  
/** @return index of target or -1 if target not found*/ 
int get_index_of_(const T& target) const;  

};    //end ArrayBag  
 
#include "ArrayBag.cpp"  
#endif
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#ifndef LIST_H_  
#define LIST_H_  
 
template<class T>  
class List  
{  
 
public:  

List(); // constructor  
List(const List<T>& a_list); // copy constructor  
~List(); // destructor  
bool isEmpty() const;  
size_t getLength() const;  

 
//retains list order, position is 0 to n-1, if position > n-1 it inserts at end 
bool insert(size_t position, const T& new_element);  
bool remove(size_t position);//retains list order  
T getItem(size_t position) const;  
void clear();  

 
 
private:  

//implementation details here

 
}; // end List

#include "List.cpp"  
#endif // LIST_H_
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#ifndef STACK_H_  
#define STACK_H_  
 
template<class T>  
class Stack  
{  
 
public:  

Stack();  
void push(const T& new_entry); // adds an element to top of stack  
void pop(); // removes element from top of stack  
T top() const; // returns a copy of element at top of stack  
int size() const; // returns the number of elements in the stack  

    bool isEmpty() const; // returns true if no elements on stack false 
otherwise  
 
private:  
          //implementation details here

};    //end Stack  
 
#include "Stack.cpp"  
#endif // STACK_H_`
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#ifndef QUEUE_H_  
#define QUEUE_H_  
 
template<class T>  
class Queue  
{  
 
public:  

Queue();  
void enqueue(const T& new_entry); // adds an element to back queue  
void dequeue(); // removes element from front of queue  
T front() const; // returns a copy of element at the front of queue 
int size() const; // returns the number of elements in the queue  

    bool isEmpty() const; // returns true if no elements in queue, false otherwise 
 
private:  
          //implementation details here

};    //end Queue  
 
#include "Queue.cpp"  
#endif // QUEUE_H_ `
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#ifndef BST_H_  
#define BST_H_  
#include <memory>  
 
template<class T>  
class BST  
{  
 
public:  

BST(); // constructor  
BST(const BST<T>& tree); // copy constructor  
~ BST(); // destructor  
bool isEmpty() const;  
size_t getHeight() const;  
size_t getNumberOfNodes() const;  
void add(const T& new_item);  
void remove(const T& new_item);  
T find(const T& item) const;  
void clear();  

 
void preorderTraverse(Visitor<T>& visit) const;  
void inorderTraverse(Visitor<T>& visit) const;  
void postorderTraverse(Visitor<T>& visit) const;  

 
BST& operator= (const BST<T>& rhs);  

 
private:  

std::shared_ptr<BinaryNode<T>> root_ptr_;  
}; // end BST

#include "BST.cpp"  
#endif // BST_H_
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Algorithm Efficiency

Read code and analyze it’s worst case runtime 

Know and Understand the algorithms we discussed 
and their worst case runtime (Searching, Sorting, Bag, 
List, Queue, Stack, BST) 
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If you are asked to come up with an algorithm… 

- Don’t get scared 
- Think about all the pieces in the question  
- Think about the context of the question  
- Think about the tings you know that relate to what 
is being asked 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Sorting

Know the algorithms! How they work and their 
analysis. For the first 3 understand what we mean by 
“pass" 
 
- Selection Sort  
- Insertion Sort  
- Bubble Sort  
- Merge Sort 
- Quick Sort
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Know what we refer to by “pass”: you will be asked to 
report the contents of an array after the nth pass of 
algorithm x 
 
Understand sorting and be prepared to answer questions 
about the algorithms 
 
Read the question!!! If asked for explanation give an 
explanation not just yes/no or a number 

If you are not sure ASK! (me or UTAs)
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