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while loops 
 while (<condition>) { 

 <expression>; 

 <expression>; 

 ... 

} 

 

<condition> evaluates to a Boolean (True or False) 

If <condition> is True, do all the steps inside the while code block 

Check <condition> again 

Repeat until <condition> is False 

 



while loops 

 while (<condition>) { 

 <expression>; 

 <expression>; 

 ... 

} 

 

 



Exercise: while loops 
  

 Using a while loop, compute the sum of all even numbers from 0 to 100, including 100 

 0 + 2 + 4 + 6 + 8 + … + 98 + 100 

 int sum = 0; 

 int i = 0; 

 while (i <= 100) { 

  

 } 



Exercise: while loops 
  

 Using a while loop, compute the sum of all even numbers from 0 to 100, including 100 

 0 + 2 + 4 + 6 + 8 + … + 98 + 100 

  

  

int counter = 0; 

int sum = 0; 

while (counter <= 100) { 

    sum = sum + counter; 

    counter = counter + 2; 

} 

 

std::cout << sum; 

Solution: sum = 2550 



for loops  
 for (<variable> = start; <stop condition>; <increment>) { 

 <expression>; 

 <expression>; 

 ... 

} 

 

Each time through the loop, <variable> takes a value  

First time, <variable> starts at the smallest value  

Next time, <variable> gets the previous value plus 1  

Etc.  



for loops  

 for (int counter = 0; counter < 10; counter++)  

  start 



for loops  

 for (int counter = 0; counter < 10; counter++)  

  end 



for loops  

 for (int counter = 0; counter < 10; counter++)  

  interval 



Exercise: for loops  
 for (int counter = 1; counter < 10; counter++)  

 for (int counter = 1; counter < 10; counter += 2) 

 for (int counter = 0; counter <= 10; counter++)  

  



Exercise: for loops  
  

 Using a for loop, compute the sum of all even numbers from 0 to 100, including 100 

 0 + 2 + 4 + 6 + 8 + … + 98 + 100 

  

 int sum = 0; 

 for (int counter = 0; counter <= 100; counter += 2) { 

  

 } 

  



Exercise: for loops  
  

 Using a for loop, compute the sum of all even numbers from 0 to 100, including 100 

 0 + 2 + 4 + 6 + 8 + … + 98 + 100 

  

  

  

int sum = 0;     

for (int counter = 0; counter <= 100; counter += 2) {        

 sum += counter;     

} 

         

std::cout << sum; 

Solution: sum = 2550 



Guessing Game 

#include <ctime> 

#include <cstdlib> 

srand(time(NULL)); 

int randnum = rand() % 10 + 1;     

int guess = -1;    

while (guess != randnum) {         

 std::cout << "Guess a number between 1 and 10: ";         

 std::cin >> guess;         

 std::cout << "\n";     

}         

 

std::cout << "Correct! The number was " << guess << "\n"; 

 



do...while loops  
 do { 

 <expression>; 

 <expression>; 

 ... 

} while (<condition>) 

  

 Similar to while loop, but while  is at the bottom instead of top 

 Always execute loop at least once  

  



Guessing Game 

srand(time(NULL)); 

int randnum = rand() % 10 + 1;     

int guess;    

do {         

 std::cout << "Guess a number between 1 and 10: ";         

 std::cin >> guess;         

 std::cout << "\n";     

} while (guess != randnum);       

 

std::cout << "Correct! The number was " << guess << "\n"; 

 



break statement  
 Immediately exits whatever loop it is in  

 Skips remaining expressions in code block 

 Exits only innermost loop! 

  

 while (<conditon>){ 

    <expression_a>; 

    break 

    <expression_b>; 

} 



Guessing Game using break  
srand(time(NULL)); 

int randnum = rand() % 10 + 1;     

int guess = -1;    

while (true) {         

 std::cout << "Guess a number between 1 and 10: ";         

 std::cin >> guess;         

 std::cout << "\n";  

 if (guess == randnum) { 

          break; 

 }   

}         

std::cout << "Correct! The number was " << guess << "\n"; 

 

 
 



Exercise: Guessing Game 
  

 Write a guessing game where the player has only 3 chances to guess the correct number 

 The code should stop if the player  

 Guesses the correct number  

 Runs out of guesses 



Exercise: Guessing Game 
srand(time(NULL)); 

int randnum = rand() % 10 + 1;     

int guess = -1;   

int numguesses = 0;  

while (numguesses < 3) {         

 std::cout << "Guess a number between 1 and 10: ";         

 std::cin >> guess;         

 std::cout << "\n";  

 if (guess == randnum) { break; }   

 numguesses++; 

} 

 

if (guess == randum) { 

 std::cout << "Correct! The number was " << guess << "\n"; 

} else { 

 std::cout << "Sorry, you did not guess the correct number.\n"; 

}       

 



Exercise: Guessing Game 
srand(time(NULL)); 

int randnum = rand() % 10 + 1;     

int guess = -1;   

int numguesses = 0;  

while (numguesses < 3 && guess != randnum) {         

 std::cout << "Guess a number between 1 and 10: ";         

 std::cin >> guess;         

 std::cout << "\n";  

 numguesses++; 

} 

 

if (guess == randum) { 

 std::cout << "Correct! The number was " << guess << "\n"; 

} else { 

 std::cout << "Sorry, you did not guess the correct number.\n"; 

}       

 



Exercise: Guessing Game 
srand(time(NULL)); 

int randnum = rand() % 10 + 1;     

int guess = -1;   

int numguesses = 0;  

while (true) {    

 if (numguesses >= 3 || guess == randnum) { break; }      

 std::cout << "Guess a number between 1 and 10: ";         

 std::cin >> guess;         

 std::cout << "\n";  

 numguesses++; 

} 

 

if (guess == randum) { 

 std::cout << "Correct! The number was " << guess << "\n"; 

} else { 

 std::cout << "Sorry, you did not guess the correct number.\n"; 

}       

 



for         while 
 Know number of iterations 

 Can end early via break 

 Uses a counter 

 Can rewrite a for loop using a while loop 

 Unbounded number of iterations 

 Can end early via break 

 Uses a counter, but must initialize before loop 
and increment it inside loop 

 May not be able to rewrite a while loop 
using a for loop 



Introduction to Arrays in C++ 
 An array is a list of items of the same type  

 To initialize an empty array, we can write type name {num_elements}; 

 To initialize an array with values, we can use  

 int array[5] = {4, 10, 11, 2, 7} 

 int array[] = {4, 10, 11, 2, 7} 

 



Examples of Arrays 
 Array of integers: int array[] = {4, 10, 11, 2, 7} 

 Array of strings: string cities[] = {“Palermo”, “Firenze”, “Roma”} 

 Array of booleans: bool tf[] = {true, false, false, true} 

  



Note 
 The following examples all use string 

 Include the following lines of code at the top of your C++ file  

 #include <string> 

 using namespace std; 



Accessing Elements in Arrays 
 The first element of an array is accessed by array{0} 

 string cities [] = {“Palermo”, “Firenze”, “Roma”, “Venezia”, “Milano”} 

 cities[0] 

  

  

  



Accessing Elements in Arrays 
 The first element of an array is accessed by array{0} 

 string cities [] = {“Palermo”, “Firenze”, “Roma”, “Venezia”, “Milano”} 

 cities[0] 

  

 The second, third, etc. elements of the array are array{1}, array{2}, etc. 



Accessing Elements in Arrays 
 The first element of an array is accessed by array{0} 

 string cities [] = {“Palermo”, “Firenze”, “Roma”, “Venezia”, “Milano”} 

 cities[0] 

  

 The second, third, etc. elements of the array are array{1}, array{2}, etc. 

 cities[1] 

 cities[2] 

  

  

  

  

  



Accessing Elements in Arrays 
 The last element of an array is accessed by array{length - 1}, where length is the 
number of elements in the array  

 string cities [] = {“Palermo”, “Firenze”, “Roma”, “Venezia”, “Milano”} 

 cities[4] 

  

  

  

  

  



Accessing Elements in Arrays 
 The last element of an array is accessed by array{length - 1}, where length is the 
number of elements in the array  

 string cities [] = {“Palermo”, “Firenze”, “Roma”, “Venezia”, “Milano”} 

 cities[4] 

  

 What about cities[5]? 



Accessing Elements in Arrays 
 The last element of an array is accessed by array{length - 1}, where length is the 
number of elements in the array  

 string cities [] = {“Palermo”, “Firenze”, “Roma”, “Venezia”, “Milano”} 

 cities[4] 

  

 What about cities[5]? 

 Error! 

  



Looping Through Arrays 
 Use a for loop or while loop to loop through all items of the array 

  



Looping Through Arrays 
 Use a for loop or while loop to loop through all items of the array 

  

 string cities[] = {“Palermo”, “Firenze”, “Roma”, “Venezia”, “Milano”} 

 for (string city : cities){ 

 cout << city << “\n”; 

 } for each loop 



Looping Through Arrays 
 Use a for loop or while loop to loop through all items of the array 

  

 string cities[] = {“Palermo”, “Firenze”, “Roma”, “Venezia”, “Milano”} 

 int length = 5; 

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

 cout << cities[i] << “\n”; 

 } 

for loop 



Exercise: Looping Through Arrays 
  

 string cities[] = {“Palermo”, “Firenze”, “Roma”, “Venezia”, “Milano”} 

  

 Print out each item in the array using a while loop. 

  

  

  



Exercise: Looping Through Arrays 
  

 string cities[] = {“Palermo”, “Firenze”, “Roma”, “Venezia”, “Milano”} 

  

 Print out each item in the array using a while loop. 

  

 string cities[] = {“Palermo”, “Firenze”, “Roma”, “Venezia”, “Milano”} 

 int length = 5; 

 int i = 0; 

 while (i < length) { 

  cout << cities[i] << “\n”; 

 i = i + 1; 

 } 

  



Changing Items 
 Change the element at an index using array[i] = <new_value> 

  



Changing Items 
 Change the element at an index using array[i] = <new_value> 

  

 string cities[] = {“Palermo”, “Firenze”, “Roma”, “Venezia”, “Milano”} 

 cities[3] = ”Catania” 

  

 cities = ? 



Changing Items 
 Change the element at an index using array{i} = <new_value> 

  

 string cities[] = {“Palermo”, “Firenze”, “Roma”, “Venezia”, “Milano”} 

 cities[3] = ”Catania” 

  

 cities = {“Palermo”, “Firenze”, “Roma”, “Catania”, “Milano”} 

  



Exercise: Looping Through Arrays 
  

 Using a for loop or while loop, add 1 to each element in the array  

 int arr[] = {1, 2, 3, 4, 5, 9, 10} 

  



Exercise: Looping Through Arrays 
  

 Using a for loop or while loop, add 1 to each element in the array  

 int arr[] = {1, 2, 3, 4, 5, 9, 10} 

  

  

  

  

  

 Solution: arr = {2, 3, 4, 5, 6, 10, 11} 

  

int idx = 0; 

int length = 7; 

while (idx < len(arr)) { 

 arr[idx] = arr[idx] + 1 

 idx++; 
} 

int length = 7; 
for (int i = 0; i < length; i++) { 

 arr[idx] = arr[idx] + 1; 

} 



Changing the Size of an Array 



Changing the Size of an Array 
 You can’t! 

 The size of an array in C++ is fixed.  



Changing the Size of an Array 
 You can’t! 

 The size of an array in C++ is fixed. 

 Solution: vectors  



Vectors in C++ 
 Similar to arrays, but it is possible to change the size of a vector  

  



Vectors in C++ 
 Similar to arrays, but it is possible to change the size of a vector 

  

 To create a new vector, use vector<type> vectorName(num_elements); 

   

  



Vectors in C++ 
 Similar to arrays, but it is possible to change the size of a vector 

  

 To create a new vector, use vector<type> vectorName(num_elements); 

  

 To access the element at an index, use vectorName[index]; 

  

   

  



Vectors in C++ 
 Similar to arrays, but it is possible to change the size of a vector 

  

 To create a new vector, use vector<type> vectorName(num_elements); 

  

 To access the element at an index, use vectorName[index]; 

  

 To change the element at an index, use vectorName[index] = <new_value>; 

  

   

  



Adding & Deleting from Vectors 
 To add an item to the end of a vector, use vectorName.push_back(<item>); 

  

  

  



Adding & Deleting from Vectors 
 To add an item to the end of a vector, use vectorName.push_back(<item>); 

  

 vector<int> numbers; 

 numbers.push_back(1); 

 numbers.push_back(2); 

 numbers.push_back(3); 

 numbers.push_back(4); 

 numbers.push_back(5); 

 numbers = {1, 2, 3, 4, 5} 



Adding & Deleting from Vectors 
 To delete an item at an index, use vectorName.erase(vectorName.begin() + index); 

  



Adding & Deleting from Vectors 
 To delete an item at an index, use vectorName.erase(vectorName.begin() + index); 

  

 numbers = {1, 2, 3, 4, 5} 

 numbers.erase(numbers.begin()); 



Adding & Deleting from Vectors 
 To delete an item at an index, use vectorName.erase(vectorName.begin() + index); 

  

 numbers = {1, 2, 3, 4, 5} 

 numbers.erase(numbers.begin()); 

 numbers = {2, 3, 4, 5} 

  



Adding & Deleting from Vectors 
 To delete an item at an index, use vectorName.erase(vectorName.begin() + index); 

  

 numbers = {1, 2, 3, 4, 5} 

 numbers.erase(numbers.begin()); 

 numbers = {2, 3, 4, 5} 

 numbers.erase(numbers.begin() + 2); 



Adding & Deleting from Vectors 
 To delete an item at an index, use vectorName.erase(vectorName.begin() + index); 

  

 numbers = {1, 2, 3, 4, 5} 

 numbers.erase(numbers.begin()); 

 numbers = {2, 3, 4, 5} 

 numbers.erase(numbers.begin() + 2); 

 numbers = {2, 3, 5} 

  



Adding & Deleting from Vectors 
 To delete an item at an index, use vectorName.erase(vectorName.begin() + index); 

  

 numbers = {1, 2, 3, 4, 5} 

 numbers.erase(numbers.begin()); 

 numbers = {2, 3, 4, 5} 

 numbers.erase(numbers.begin() + 2); 

 numbers = {2, 3, 5} 

 numbers.erase(numbers.begin() + 3); 

  



Adding & Deleting from Vectors 
 To delete an item at an index, use vectorName.erase(vectorName.begin() + index); 

  

 numbers = {1, 2, 3, 4, 5} 

 numbers.erase(numbers.begin()); 

 numbers = {2, 3, 4, 5} 

 numbers.erase(numbers.begin() + 2); 

 numbers = {2, 3, 5} 

 numbers.erase(numbers.begin() + 3); 

 error! 



Adding & Deleting from Vectors 
 To delete an item from a range of indices, use vectorName.erase(start, end); 



Adding & Deleting from Vectors 
 To delete an item from a range of indices, use vectorName.erase(start, end); 

  

 numbers.erase(numbers.begin(), numbers.begin() + 2); 

 numbers = {3, 4, 5} 



Note 
 To use vectors, at the top of your C++ file, add the line #include <string> 

  

  



Exercise: Push Back 
  

 Create a vector with the even numbers between 0 and 100, including 100 

 vector<int> vector; 

 *** Your code *** 

  

 result 

 {0, 2, 4, 6, 8, ..., 96, 98, 100} 

  



Exercise: Append 
  

 Create a vector with the even numbers between 0 and 100, including 100 

 vector<int> even; 

 for (int i = 0; i <= 100; i += 2) { 

 even.push_back(i); 

 } 

  

 result 

 {0, 2, 4, 6, 8, ..., 96, 98, 100} 

  



Exercise: Sort a Vector 
  

 Using a loop, move the last number so that the array is sorted 

 numbers = [1, 4, 5, 10, 13, 9] 



Exercise: Sort a Vector 
  

 Using a loop, move the last number so that the array is sorted 

 numbers = [1, 4, 5, 10, 13, 9] 



Exercise: Sort a Vector 
  

 Using a loop, move the last number so that the array is sorted 

 numbers = [1, 4, 5, 10, 9, 13] 



Exercise: Sort a Vector 
  

 Using a loop, move the last number so that the array is sorted 

 numbers = [1, 4, 5, 10, 9, 13] 



Exercise: Sort a Vector 
  

 Using a loop, move the last number so that the array is sorted 

 numbers = [1, 4, 5, 9, 10, 13] 



Exercise: Sort a Vector 
  

 Using a loop, move the last number so that the array is sorted 

 numbers = [1, 4, 5, 9, 10, 13] 



Exercise: Sort a Vector 

vector<int> numbers {1, 4, 5, 10, 13, 9}; 



Exercise: Sort a Vector 

vector<int> numbers {1, 4, 5, 10, 13, 9}; 

for (int i = numbers.size() – 1; i > 0; i--) { 

 

 *** Your code *** 

 

} 



Exercise: Sort a Vector 

vector<int> numbers {1, 4, 5, 10, 13, 9}; 

for (int i = numbers.size() – 1; i > 0; i--) { 

 if (numbers[i - 1] > numbers[i]) { 

  int temp = numbers[i]; 

  numbers[i] = numbers[i - 1]; 

  numbers[i - 1] = temp; 

 } 

} 
 

for (int num : numbers) { 

 cout << num << “ ”; 

} 



Exercise: Sort a Vector Part 2 
  

 Using a loop, sort the array 

 numbers = [9, 4, 1, 5, 13, 10] 

  



Exercise: Sort a Vector Part 2 
  

 Using a loop, sort the array 

 numbers = [9, 4, 1, 5, 13, 10] 

  

 Solution: use a nested loop! 

 Start from the end, put the smallest element first 



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [9, 4, 1, 5, 13, 10] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [9, 4, 1, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [9, 4, 1, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [9, 4, 1, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [9, 4, 1, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [9, 1, 4, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [9, 1, 4, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [1, 9, 4, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [1, 9, 4, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [1, 9, 4, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [1, 9, 4, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [1, 9, 4, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [1, 4, 9, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [1, 4, 9, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [1, 4, 9, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [1, 4, 9, 5, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [1, 4, 5, 9, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [1, 4, 5, 9, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [1, 4, 5, 9, 10, 13] 

  



Exercise: Sort a Vector Part 2 
  

 Start with the last number  

 numbers = [1, 4, 5, 9, 10, 13] 

  



Exercise: Sort a Vector Part 2 
vector<int> numbers {9, 4, 1, 5, 13, 10}; 

 



Exercise: Sort a Vector Part 2 
vector<int> numbers {9, 4, 1, 5, 13, 10}; 

for (int iteration = 0; iteration < numbers.size() - 1; iteration++) { 

 for (int i = numbers.size() – 1; i > iteration; i--) { 

  

  *** Your code *** 

 

 } 

} 

 



Exercise: Sort a Vector Part 2 
vector<int> numbers {9, 4, 1, 5, 13, 10}; 

for (int iteration = 0; iteration < numbers.size() - 1; iteration++) { 

 for (int i = numbers.size() – 1; i > iteration; i--) { 

  if (numbers[i - 1] > numbers[i]) { 

   int temp = numbers[i]; 

   numbers[i] = numbers[i - 1]; 

   numbers[i - 1] = temp; 

  } 

 } 

} 

 

for (int num : numbers) { 

 cout << num << “ ”; 

} 

 



Unordered Sets 
 Similar to arrays and vectors, but unordered sets do not have an order  



Unordered Sets 
 Similar to arrays and vectors, but unordered sets do not have an order 

  

 Create a new empty set via unordered_set<type> setName; 

 Create a new non-empty set via unordered_set<type> setName {<elements>}; 

  

  



Unordered Sets 
 Similar to arrays and vectors, but unordered sets do not have an order 

  

 Create a new empty set via unordered_set<type> setName; 

 Create a new non-empty set via unordered_set<type> setName {<elements>}; 

  

 Empty set: unordered_set<int> numbers; 

 Non-empty set: unordered_set<int> numbers{1, 2, 3, 4}; 

  



Unordered Sets 
 Similar to arrays and vectors, but unordered sets do not have an order  

Vector Set 

A B C D 

0 1 2 3 

B 

A 
D 

C 



Indexing 
 Cannot index into sets  

  

 unordered_set<int> numbers = {1, 2, 3, 4, 5} 

 numbers[0] 



Indexing 
 Cannot index into sets  

  

 unordered_set<int> numbers = {1, 2, 3, 4, 5} 

 numbers[0] 

 error! 



Indexing 
 Cannot change items at an index  

  



Indexing 
 Cannot change items at an index  

  

 unordered_set<int> numbers = {1, 2, 3, 4, 5} 

 numbers[0] = 10 



Indexing 
 Cannot change items at an index  

  

 unordered_set<int> numbers = {1, 2, 3, 4, 5} 

 numbers[0] = 10 

 error! 



Appending to Sets 
 Add a new value to the set with unordered_set.insert(<item>) 

  

  

  



Appending to Sets 
 Add a new value to the set with unordered_set.insert(<item>) 

  

 unordered_set<int> numbers = {1, 2, 3, 4, 5} 

 numbers.insert(10) 

  



Appending to Sets 
 Add a new value to the set with set.add(<item>) 

  

 unordered_set<int> numbers = {1, 2, 3, 4, 5} 

 numbers.insert(10) 

 numbers = {1, 2, 3, 4, 5, 10} 



Removing from Sets 
 Remove a value from the set with set.erase(<item>) 

  

  



Removing from Sets 
 Remove a value from the set with set.erase(<item>) 

  

 unordered_set<int> numbers = {1, 2, 3, 4, 5} 

 numbers.erase(4) 

  



Removing from Sets 
 Remove a value from the set with set.erase(<item>) 

  

 unordered_set<int> numbers = {1, 2, 3, 4, 5} 

 numbers.erase(4) 

 numbers = {1, 2, 3, 5} 

  



Removing from Sets 
 Remove a value from the set with set.erase(<item>) 

  

 unordered_set<int> numbers = {1, 2, 3, 4, 5} 

 numbers.erase(4) 

 numbers = {1, 2, 3, 5} 

 numbers.erase(10) 

  

  

  



Removing from Sets 
 Remove a value from the set with set.erase(<item>) 

  

 unordered_set<int> numbers = {1, 2, 3, 4, 5} 

 numbers.erase(4) 

 numbers = {1, 2, 3, 5} 

 numbers.erase(10) 

 error! 

  

  

  



Exercise: Guessing Game with Sets 
srand(time(NULL)); 

int number = rand() % 10 + 1;     

int guess = -1;    

unordered_set<int> already_guessed; 

while (guess != number) {  

 std::cout << "Guess a number between 1 and 10: ";         

 std::cin >> guess;         

 std::cout << "\n";   

 if (already_guessed.find(guess) != already_guessed.end()){  

   std::cout << "You already guessed this number! Try again.\n”; 

 } else {   

  already_guessed.insert(guess); 

 } 

} 

std::cout << "Correct! The number was " << guess << "\n"; 



Why Sets? 
 Finding an element in a set is faster than finding an element in an array 

 If order is important, use a vector 

 If order isn’t necessary, use a set  



Why Sets? 
 Finding an element in a set is faster than finding an element in an array 

 If order is important, use a vector 

 If order isn’t necessary, use a set  

  

 if (already_guessed.find(guess) != already_guessed.end()) 



Why Sets? 
 Finding an element in a set is faster than finding an element in an array 

 If order is important, use a vector 

 If order isn’t necessary, use a set  

  

 if (already_guessed.find(guess) != already_guessed.end()) 

 vector: already_guessed = [4, 2, 9] 

  



Why Sets? 
 Finding an element in a set is faster than finding an element in an array 

 If order is important, use a vector 

 If order isn’t necessary, use a set  

  

 if (already_guessed.find(guess) != already_guessed.end()) 

 vector: already_guessed = [4, 2, 9] 

 set: already_guessed = {9, 4, 2} 

  


