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EECS 280 Summary Part 2 

Container ADT (Set) 

Key Concepts: 

- Container ADT holds other objects (ex: array, vector, set) 

- A set only has unique values. The values can be sorted or unsorted. 

1. Integer Set Representation (unsorted) 
static const int CAPACITY = 10; 

class IntSet{ 

private: 

  int elts[10]; 

  int elts_size; 

  int indexOf(int v) const { 

for (int i=0; i<elts_size; i++){ 

  if (elts[i] == v) { 

    return i; 

  } 

} 

return -1; 

  } 

public: 

  IntSet() : elts_size(0) { } 

  bool contains (int v) const { 

    return indexOf(v) != -1; 

  } 

  void insert(int v) { 

if (!contains(v)) { 

  elts[elts_size++] = v; 

} 

  }  

  void remove(int v) { 

    int i = indexOf(v); 

if (i != -1) { 

  elts[i] = elts[elst_size - 1]; 

  elts_size--; 

} 

  }  

  int size() const { 

    return elts_size; 

  } 

  void print(ostream &os) const { 

os << “{ ”; 

if (elts_size > 0) { 

  os << elts[0]; 

} 

for (int i=1; i<elts_size; i++){ 

  os << “, ” << elts[i]; 

} 

os << “ }”; 

  } 

}; 

- indexOf() returns the index of the v in the elts 

array. If not present, returns -1. 

- IntSet()creates an empty set. O(1) 

- contains() returns whether v is in the set. O(n) 

- insert() requires size() < CAPACITY; adds  

v to the set if not already present. O(n) 

- remove() removes v from the set. O(n) 

- size() returns the number of elements. O(1) 

- print() prints out the set. 

Note: contains() in a sorted set has O(log n)  

2. Operator Overloading 

Overload as top-level functions Overload as member functions 

- 1st operand is atomic type (does not 

have member functions).  

- 1st operand is class type, but no access 

to class definition. 

- Needs access to private members. 

- Special operators: =, (), [], ->, and so 

on. 

Note: An operator overload requires at least one of the operands to be of class type – 

the behavior of operators on atomic types cannot be changed. 

Examples (assume they are member functions of IntSet): 
bool operator[](int value) const { 

  return contains(value); 

} 

IntSet set; 

set.insert(32); 

cout << set[32] << endl; // 1 (true) 

cout << set[42] << endl; // 0 (false) 

IntSet operator+(const IntSet &rhs) 

const {  // Merges two sets 

  IntSet result = *this; 

  for(int i=0; i<rhs.elts_size; i++){ 

    result.insert(rhs.elts[i]); 

  } 

  return result; 

}  
3. size_t  

It represents only nonnegative integers. When comparing a size_t object to a negative 

int object, the compiler converts the int object to a huge size_t value, which is always 

larger than the other. When using size_t to traverse, always make sure the index is 

greater than 0. It is a good idea to traverse from the last to the first: for (size_t i = 

vector.size(); i > 0; i--){}. 

4. Template 

- Use template<typename T> and use T instead of other object types in our 

implementation. 

- We can separate the definition of a function using template into a .tpp file, and we can 

use it using #include “xxx.tpp” in a header .h file.  

- The #ifndef and #define directives are the opening of the include guard, and the 

#endif closes it. The code within is ignored if the header is included again.  

Memory Models and Dynamic Memory 

1. Static Storage and Automatic Storage 

Static Storage Automatic (local) Storage 

- Managed by the compiler. 

- Includes: 1) global variables; 

2) static member variables; 3) 

static variables in functions. 

- Lifetime is the whole 

program. They are created at 

the very start of the program 

and live until the very end. 

- Managed by the compiler. 

- Lives inside a block: 1) a block 

is a set of curly braces; 2) 

usually a function or loop body 

also plain block; 3) initialized 

when the declaration is run; 4) 

dies when the block is finished; 

5) scope keeps us from using a 

dead local. 

2. Memory Address Space 

 

 

 

3. Dynamic Storage (Memory) 

Managed by the programmer. Creating objects using new; deleting objects using delete. 

4. Dynamic Array 
int main() { 

  int *x = new int[10]; 

  for (int i = 0; i < 10; ++i) { 

    x[i] = 2 * i; //0,2,4,6…,20 

  }   

  delete[] x; 

} 

Dynamic arrays have sizes allocated at 

runtime. 1) Good for data structures with 

flexible sizes. 2) Use delete[] to delete the 

whole array. 3) If a class creates new arrays, it 

is better to delete[] in the destructor. 

5. Dynamic Memory Problems 
void foo() { 

 int *p = new int(5); 

 delete p; //dangling 

 p = nullptr; 

} 

void bar() { 

 int x = 5; 

 int *p = new int(x); 

 int *x_ptr = &x; 

 delete p; 

 delete p;//double delete 

 delete x_ptr;//bad delete 

} 

- Dangling Pointers: Using pointers that point to 

deleted memory can have unexpected results. 

Instead, set pointers to deleted to nullptr . 

- Double Delete: Deleting a previously deleted 

dynamic variable will cause an error. 

- Bad Delete: Deleting a pointer not created by the 

new keyword will cause an error. 

- Memory Leaks: Not deleting objects created with 

new keyword locks parts of memory. 

The Big Three 

Key Concepts: 

- Big three are destructor, copy constructor, and assignment operator. 

- Shallow copy makes two variables pointing to one object. Deep copy avoids such.  

1. Shallow Copy vs. Deep Copy 

Shallow Copy Deep Copy Shallow copy: Two variables point to 

the same object. Both variables are 

affected when changing one element. 

Will cause error when have 

delete[] since it is pointed by two 

variables. 

Deep copy: Initialize a new container 

then copy.   

2. Destructor, Copy Constructor (deep copy), Assignment Operator (deep copy) 
class Triangle { 

public: 

  Triangle(int size = 3) 

    : size(size) { 

    s = new int[size]; 

    s[0] = 3;s[1] = 4;s[2] = 5; 

  } 

 

  // Copy constructor below 

 

  // Assignment operator below 

 

  // Destructor below 

 

private: 

  int size; 

  int *s; 

}; 

Triangle(const Triangle &other) 

 : size(other.size) { //s. copy non-dymc. 

  s = new int[3]; //d. copy starts 

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

    s[i] = other.s[i];   

  } 

} 

Triangle& operator=(const Triangle &rhs){ 

  if (this == &rhs) return *this; //self  

  delete[] s;  //delete old data 

  size = rhs.size; //s. copy non-dynamic 

  s = new int[size]; // d. copy starts 

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

    s[i] = rhs.s[i]; 

  } 

  return *this; 

} 

~Triangle() {delete[] s;} //delete dynam. 

Note: 1) If we do not define these deep copy constructor and operator, the compiler will 

automatically use the shallow copy for us. 2) Moreover, if we use destructor in a 

derived class, we must add virtual keyword in front of the destructor in the base class. 

Linked List 
class IntList { 

public: 

  IntList() : first(nullptr) {}; 

  bool empty() const { 

    return first == nullptr; 

  } 

  int & front() { 

  assert(!empty()); 

  return first->datum; 

  } 

  void push_front(int datum) { 

    first = new Node{datum, first}; 

  } 

  void pop_front() { 

     assert(!empty()); 

     Node *new_first = first->next; 

       delete first; 

     first = new_first; 

  } 

  void print(std::ostream &os) const { 

for (Node *node_ptr = first; 

     node_ptr;  

     node_ptr = node_ptr->next){ 

  os << node_ptr->datum << “ ”; 

} 

  } 

private: 

  struct Node { 

int datum; 

Node *next; 

  }; 

  Node *first; 

}; 

- empty() returns true if the list is empty. 

- front() requires the list is not empty and returns 

(by reference) the first element. 

- push_front() inserts datum at the list front.  

- pop_front() requires the list is not empty and 

removes the first element.  
- print() modifies os and prints the items in the 

list, each followed by a space. 

 

Note: Linked lists also have big three, which allow us to pop_all(), push_all(), … 

By placing the Node struct inside the List template, each instantiation of List will have 

its own Node type; List<int>::Node, List<string>::Node, and List<Duck>::Node are all 

distinct types. It is better to pass elements by reference when encountering class type.  

Iterator 

Key Concepts: 

- An iterator has dereference (prefix *), increment (prefix ++), and equality (== 

and !=). 

- To use iterators, the container must contain begin(), which returns an iterator to the 

start of the sequence, and end(), which returns a “past-the-end” iterator that represents 

a position that is past the last element of the sequence. 

- Iterator implementations are specific to a certain class. 

- The type of an iterator will be like: vector<int>::Iterator, List<T>::Iterator. 

1. Dereference Operator (in linked list context) 
// REQUIRES: This is a dereferenceable iterator 

// EFFECTS:  Returns the element that this iterator points to 

template <typename T> 

T & List<T>::Iterator::operator*() const { 

  assert(node_ptr);  // Check whether this is a past-the-end iterator 

  return node_ptr->datum; 

} 

2. Increment Operator (in linked list context) 
// REQUIRES: This is a dereferenceable iterator 

// EFFECTS:  Returns the element that this iterator points to 

template <typename T> 

typename List<T>::Iterator List<T>::Iterator::operator++() { 

//typename List<T>::Iterator List<T>::Iterator::operator++(int) {  outside class 

  assert(node_ptr);  // Check whether this is a past-the-end iterator 

  // Iterator tmp = *this;   outside class 

  node_ptr = node_ptr->next; 

  // return tmp;    outside class 

  return *this; 

} 

3. Equality/Unequality Operators (in linked list context) 
template <typename T> 

bool List<T>::Iterator::operator==(Iterator 

rhs) {return node_ptr == rhs.node_ptr;} 

template <typename T> 

bool List<T>::Iterator::operator!=(Iterator rhs) 

{return node_ptr != rhs.node_ptr;} 

4. Iterator Creation and Usage (in linked list context) 
template <typename T> 

class List { 

public: 

  … 

  class Iterator { 

friend class List;  // Friend declaration 

  public: 

    //Constructs a past-the-end iterator 

    Iterator() : node_ptr(nullptr) {} 

    … 

  private: 

//Constructs an iterator from the given      

//node pointer 

Iterator(Node *node_ptr) 

  : node_ptr(node_ptr_in) {} 

    Node *node_ptr; 

  }; 

  //Returns an iterator that points to the 

  //first element or past-the-end if empty 

  Iterator begin() {return Iterator(first);} 

  //Returns a past-the-end iterator 

  Iterator end() {return Iterator();} 

private: 

  Node *first; 

  … 

}; 
// Usage example: assume we have List<int> list, 

// which has integer elements 1, 2, 3. 

List<int>::Iterator end = list.end(); 

for(List<int>::Iterator it = list.begin(); 

it!=end; ++it){  

cout << *it << endl; 

} 

Note:  We have to add the typename 

keyword when using T.  

Example:  

typename List<T>::Iterator it. 

Recursion 

Key Concepts: 

- Recursion needs: 1) base case, which can be solved without recursion; 2) recursive 

cases, which breaks down into subproblems that are similar and smaller (base case). 

1. Normal Recursion (example) 
int factorial(int n) { 

  if (n == 0 || n == 1) { //base cases 

    return 1; 

  } else {  //recursive cases 

    return n * factorial(n - 1); 

  } 

} 

 

 

 

If we call factorial(3): 3 * (factorial(2)) 

-> 3 * (2 * (factorial(1))) -> 3 * (2 * 1) 

2. Tail Recursion (example) 
int factorial(int n, int res) { 

  if (n == 0 || n == 1) { //base cases 

    return res; 

  } else {  // tail recursive 

    return factorial(n – 1, n * res); 

  } 

} 

If we call factorial(3, 1): factorial(2, 3 * 

1) -> factorial(1, 2 * (3 * 1)) -> 2 * (3 * 

1) 

C++ Tail recursion holds partially 

computed result, saves memory space. 

We can remove the actual computation to a helper function and abstract the call to it to 

keep the interface of the normal recursive factorial(). 

int *ptr = new int(3); 

delete ptr; 

Space for an int is created on the heap. The int is initialized with 3. The 

new expression evaluates to the address of the object. Destroy an object 

using delete followed by its address. It deletes the object not the pointer. 

Doubly Linked List (incomplete, with template) 
template <typename T> 

class List { 

public: 

  … 

private: 

  struct Node { 

T datum; 

Node *prev; 

Node *next; 

  }; 

  Node *first; 

  Node *last; 

};  

Automatic Storage: Stack frames are 

added and removed as functions are called. 

 

Static Storage: Objects that can be 

used throughout the whole program. 

Free Space 

Machine Code 

Address MAX 

Address 0 

Dynamic 

Storage 

 

Created on 

Demand 

Friend declaration allows List to 

access private members of Iterator. 

1 



         

  

class FactorialError{}; 

int factorial(int n) { 

  if (n < 0) { 

    throw FactorialError(); 

  } 

  … 

}; 

 

int main() { 

  int x = askUser(); 

  try { 

int f = factorial(x); 

if (f < 100) { 

  cout << “Small”; 

} 

else { 

  cout << “Larger”; 

} 

  } 

  catch (const FactorialError &e) { 

    cout << “ERROR”; 

  } 

} 

 

static int factorial_help(int n, int 

res){ 

  if (n == 0 || n == 1) { 

    return res; 

  } else { 

    return factorial_help(n–1, n*res); 

  } 

} 

int factorial(int n) { 

  return factorial_help(n, 1); 

} 

int main() { 

  cout << factorial(5) << endl; 

} 

// prints 120 

3. Types of Recursions 

- Linear Recursive: A function is linear recursive if it is recursive, but each invocation 

of the function makes at most one recursive call (each recursive case is a subproblem). 

- Tail Recursive: A function is tail recursive if it is linear recursive, and every 

recursive call is the last thing that happens in the invocation that makes the recursive 

call. 

- Tree Recursive: A function is tree recursive if a single invocation of the function can 

make more than one recursive call (subdivides a recursive case to few subproblems). 

 

 

 

4. Recursive Linked Lists 

The empty list is the base case, represented by a null pointer. A non-empty list is a 

recursive case; it can be subdivided into the first node and the rest of the list. 

The following is the recursive definition of length() of a linked list. 
int length(const Node *node){ 

  if (node == nullptr) { 

    return 0;  // base case 

  } else {  // recursive case 

    return 1 + length(node->next); 

  } 

}  

Binary Tree 

1. Basics of Binary Tree 

- Binary Tree is a tree that is either empty (or null) or each node has a maximum of two 

children, left subtree and right subtree. A node whose 

children are empty is a leaf. 

- The root is the node that originates the branching 

structures. It is the top of the tree in the tree on the right. 

- The size of a tree is the number of elements (7 in example). 

- The height of a tree is the length of the longest path from 

root to leaf (4 in example). 

2. Tree Traversals 

Preorder Inorder Postorder 
void print(Node *tree){ 

  if (tree) { 

   cout << tree->datum; 

   print(tree->left); 

   print(tree->right); 

  } 

}  // prints 3584976 

void print(Node *tree){ 

  if (tree) { 

   print(tree->left); 

   cout << tree->datum; 

   print(tree->right); 

  } 

}  // prints 8453796 

void print(Node *tree){ 

  if (tree) { 

   print(tree->left); 

   print(tree->right); 

   cout << tree->datum; 

  } 

}  // prints 4857693 

Binary Search Tree (BST) 

1. Basics of Binary Search Tree 

A binary search tree (BST) is a binary tree whose elements are stored in an order that 

maintains a sorting invariant. Specifically, a binary search tree is either: 

- empty or a root datum with two subtree such that 

  - The two subtrees are themselves binary search trees. 

  - Every element in the left subtree is less than the root datum. 

  - Every element in the right subtree is greater than the root datum. 

2. Partial Implementation 
template <typename T> 

class BST { 

public: 

 BST():root(nullptr){} 

 BST(const BST &oth) 

  :root(copy_nodes_impl(oth.root)){} 

 BST & operator=(const BST &other){ 

  if (this == &rhs) { 

   return *this; 

  } 

  destroy_nodes_impl(root); 

  root = copy_nodes_impl(rhs.root); 

  return *this; 

 } 

 ~BST(){destroy_nodes_impl(root);} 

 bool empty() const { 

  return empty_impl(root); 

 } 

 int size() const { 

  return int(size_impl(root)); 

 } 

 bool contains(const T &value) const { 

  return contains_impl(root, value); 

 } 

 … 

private: 

 struct Node { 

   T datum; 

   Node *left; 

   Node *right; 

 }; 

 Node *root; 

 … 

}; 

static Node* copy_nodes_impl(Node* node) { 

 if (empty_impl(node)) { return nullptr; } 

 Node* new_node = new Node(node->datum,  

                       node->left, node->right); 

 new_node->left = copy_nodes_impl(node->left); 

 new_node->right = copy_nodes_impl(node->right); 

 return new_node; 

} 

static void destroy_nodes_impl(Node* node) { 

 if (empty_impl(node)) { return; } 

 destroy_nodes_impl(node->left); 

 destroy_nodes_impl(node->right); 

 delete node; 

} 

static bool empty_impl(const Node *node) { 

 return node == nullptr; 

} 

static int size_impl(const Node *node) { 

 if (empty_impl(node)) { return 0; } 

 return size_impl(node->left) +  

        size_impl(node->right) + 1; 

} 

bool contains_impl(const Node *node, const T &value) 

{ 

 if (!node) { 

  return false; 

 } else if (node->datum == value) { 

  return true; 

 } else if (value < node->datum) { 

  return contains_impl(node->left, value); 

 } else { 

  return contains_impl(node->right, value); 

 } 

} 

1. Predicates 

A function pointer that takes in one input and returns a bool is usually considered as 

predicates, which are commonly used to find biggest element, count of element, etc. 

2. Ideas behind Functors 

- The main idea of a function is to make a class that works like a function. In this way, 

we can set data for our function at run time (using a constructor). It also makes 

functions easier to pass into a function (passing it like a class). 

- We do not use function pointers because functions are not first class. First class 

objects can be created, destroyed, passed by value, or return by value. Functions are not 

first class, but primitives and classes are. 

- There are two ways to use the functor: 1) pass data into it through parenthesis (ex: 

get_name(list)); 2) we can overload our class’s operator() to get a similar effect. 

3. GreaterN() Functor Example 
class GreaterN { 

public: 

  // EFFECTS: Creates a GreaterN with   

  // the given threshold. 

  GreaterN(int threshold_in)  

   : threshold(threshold_in) {} 

  // EFFECTS: Returns whether or not  

  // the given value is greater than 

  // this GreaterN's threshold. 

  bool operator()(int x) const { 

    return x > threshold; 

  } 

private: 

  int threshold; 

}; 

int main() { 

 GreaterN greater0(0); 

 GreaterN greater32(32); 

 GreaterN greater212(212); 

 

 cout << greater0(-5);// 0 (false) 

 cout << greater0(3); // 1 (true) 

 

 cout << greater32(9);// 0 (false) 

 cout << greater32(45);// 1 (true) 

 

 cout << greater212(42);// 0 (false) 

 cout << greater212(451);// 1 (true) 

} 

Comparators (Examples) 
// REQUIRES: end is after or equal to begin 

// EFFECTS:  Returns an iterator to the  

// maximum element in [begin, end). Returns 

// begin when the sequence is empty. 

template <typename Iter_type> 

Iter_type max_element(Iter_type begin, 

Iter_type end) { 

  Iter_type max_so_far = begin; 

  for (; begin != end; ++begin) { 

    if (*max_so_far < *begin) { 

      max_so_far = begin; 

    } 

  } 

  return max_so_far; 

}  // uses the < operator, which only works on  

   // types that provide that operator. 

// REQUIRES: end is after or equal to begin 

// EFFECTS:  Returns an iterator to the  

// maximum element in [begin, end). Returns 

// begin when the sequence is empty. 

template <typename Iter_type, typename 

Comparator> 

Iter_type max_element(Iter_type begin,  

      Iter_type end, Comparator less) { 

  Iter_type max_so_far = begin; 

  for (; begin != end; ++begin) { 

    if (less(*max_so_far, *begin)) { 

      max_so_far = begin; 

    } 

  } 

  return max_so_far; 

}  // less-than standard comparator by C++ 
Note: Pay attention to the operators. Sometimes it does not work well. 

Maps and Pairs 

1. Basics of Maps 

A map is a data structure that maps keys to values.  
map<string, double> pop; 

pop[“cn”] = 1412; 

pop[“ca”] = 38.25; 

pop[“us”] = 331.9; 

pop[“ru”] = 143.4; 

cout << pop[“cn”];// prints 1412 

cout << pop[“us”];// prints 331.9 

cout << pop[“by”];// prints 0 

- Keys are  

unique. 

- Values may  

not be unique. 

- BST structure. 

2. Basics of Pairs 

std::pair<int, bool> p1; 

p1.first -= 5; 

p1.second = false; 

cout << p1.first << “:” << p1.second; // -5:0 

std::pair<string, int> p2 = {“hello”, 4}; 

cout << p2.first << “:” << p2.second; // hello:4 

A pair stores a first and 

second item, which can be 

different types. The pair 

template is parameterized 

by the types of these items. 

Type Deduction and Range-Based For Loops 

Key Concepts: 

- We can use auto keyword to let the compiler deduct the type for us in for loops. 

- A range-based for loop is a special syntax for iterating over sequences that support 

traversal by iterator. The compiler will generate each piece of traversal for us. 

Syntax and Examples of Range-based for Loops 
// Syntax 

for (<type> <variable> : <sequence>) { 

  <body> 

} 

for (auto it = vec.begin();  

          it != vec.end(); ++it) { 

  cout << it << endl; 

} 

Note: Add & to change the value. for (auto it : vec)  

  {cout << it << endl;} 

Error Handling and Exceptions 

1. Global Error Codes 

- Strategy: Store an error code in a global, then return. Caller must check the global 

variable for errors. Generally, global anything is poor style.  

- In some more complex programs, this approach becomes fragile. 

2. Object Error States 

- If a member function fails, it can put the object it was called on into an error state. 

- Have to check whether the object is still in a good state after each operation that can 

fail. 

3. Return Error Codes 

- Strategy: Return an error code. Caller must check the return value for errors. 

- Better than the global strategy, because error handling is local and interference is not 

possible. 

- However, now our “error code” must somehow fit into the return value. 

4. Expectation 

- The exception mechanism introduces an additional control flow path for error 

handling. 

- The language is essentially providing us with a structured way to 1) create and throw 

an error-like object called an exception, which contains information about what 

happened; 2) propagate the exception outward from a function to its caller until it is 

handled; 3) catch the exception in a special block of code that handles the error. 

i. The throw Statement 

- When a throw statement is encountered, regular 

control flow ceases. 

- The program proceeds outward through each 

scope until an appropriate catch is found. Only 

one object can be thrown. 

ii. The try-catch Block 

- A try block is always matched up with 

one or more catch blocks. 

- If an exception is thrown inside a try 

block, then corresponding catch blocks 

are examined. 

- If a catch block matches the type of the 

exception, the code in that block executes. 

- If there is no matching catch, the 

exception continues outward. 

- Uncaught exception is just a crash. 

 

Time Complexity  

1. Common Functions for Big-O (increase rate from smallest to greatest) 

𝒇(𝒏) Name 

1 Constant 

log 𝑛 Logarithmic 

𝑛 Linear 

𝑛 log 𝑛 Log Linear 

𝑛2 Quadratic 

𝑛3 Cubic 

2𝑛 Exponential 

2. How to Find the Time Complexity of a Function 

- Identify the algorithmic steps in the function. These can be loops, conditionals, 

function calls, and other operations that perform some computation. 

- Count the number of times each algorithmic step is executed as a function of the 

size of the input. This means you need to determine how the size of the input affects 

the number of times each step is executed. 

- Express the total number of algorithmic steps as a function of the size of the input. 

This function will describe the time complexity of the function. 

- Simplify the function to its dominant term, which is the term that grows the fastest as 

the size of the input grows. This dominant term is what we use to express the Big-O 

notation. 

Other Stuff 

- Imposter syndrome characteristics: 1) attribute success to external factors; 2) fear 

being revealed as a fraud; 3) convinced not good enough; 4) hard to accepting 

compliments for accomplishments. 

- Destructor only cleans up memory allocated by the container itself. 

- Only classes with pointers to dynamically allocated memory need the Big Three. 

- In C++, static member functions do not have access to the this pointer. 

- The template mechanism in C++ provides compile-time polymorphism. 

- The convention for the assignment operator in C++ is that it returns the object on the 

left-hand side of the assignment after the copy is done. 

- Default Big-Three is enough for iterators because itself doesn’t manage its memory. 

- Compile time (machine code) (variables); runtime (running, after compile) (objects). 

Function Pointers 
bool (*myFuncPtr) (int); 

myFuncPtr = is_odd(); 

cout << myFuncPtr(9); 

- bool is the return type of the function. 

-(*myFuncPtr) is the name of our function pointer.  

-(int) is the type of arguments the function takes.          

- We can store any function that takes in an int 

and returns a bool into our function pointer 
myFuncPtr. 

- We can use it like using a normal function. 

 

- A function pointer is an 

object whose value is the 

address of a function. 

Functors 

 
                      

 

 

  

  

  

  

  

  

  

  

  

   

      

  

              

Note: We cannot 

say one is always 

faster than another 

one since the slow 

one may grow 

faster in the 

beginning. 

All in private 

int func(int x){ 

 … 

 return x*func(x-1); 

} 

int func(int x, int r){ 

 … 

 return func(x-1,x*r); 

} 

int func(int x){ 

 … 

 return func(x-1) + func(x-2); 

} 

Same effect 

2 

Balanced BST height: 

O(log n). The 

contains() and 

insert() has O(log n). 
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