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CS201 (Intro. to Computing) 

 Sample Questions & Solutions for the 

FINAL Exam 
 

 Those questions do not imply any favorite subject or question type for the questions in the 

actual exam 

 Please also review recitation questions, samples covered in the class, homeworks and the 

questions in the book as well 

 Especially review the sample questions distributed for the 

midterm exams since the final exam might be comprehensive 
     

     QUESTIONS 

 
1) Write a function that takes an integer parameter and returns true if that parameter is 
divisible by 7. 
 
In the program, input some integers and display the total number of numbers that are 
divisible by 7 by using the above-declared function. End of input entry is signaled by having 
CTRL-Z (end of file) or having a non-integer value as input. 
 
#include <iostream> 

using namespace std; 

 

bool IsDivBySeven(int num) 

{ 

 if (0 == (num % 7)) 

  return true; 

 else 

  return false; 

} 

 

void main() 

{ 

 int count=0; 

 int num; 

 

 while ( cin >> num ) 

 { 

  if ( IsDivBySeven(num)) 

{ 

   count++;         

} 

 } 

 

 cout << count << endl; 

} 
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2)  
a) What is the output of the following program? 
 
#include <iostream> 

using namespace std; 

 

int thefunction (int a) 

{ 

 static int b = 0; 

 b++;  

 a = a + b; 

 return a; 

} 

 

int main() 

{ 

 int b=0; 

 int i; 

 for (i=1; i <= 3; i++) 

 { 

  b = b + thefunction(i); 

 } 

 cout << b << endl; 

 return 0; 

} 

 

 

Answer: 
 

12 

 
 
b) What is the result of the following expression? 
 

char('a' – 'A' + 'G') 

 

g 
 

c) What is the output of the following program piece?  

 
cout << char(('A' + 'B' + 'E' – 2)/3) << endl;  

 

B  
 
cout << double(int(3.6 * 2)) / 2 + (int('E') - int('A')) / 2;  

 

5.5   
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3)  
a) Write a recursive function to find the nth element of the following series. 
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int series(int n) 

//pre: n >= 0 

{ 

 if (n == 0) 

  return 1; 

 else if (n > 0) 

 { 

  return (n * (n+1) * series(n-1)); 

 } 

} 

 

 

b) Suppose you want to read a file and store its content in memory. What would you use, a 
vector or a built-in array? Why? 
 

A vector, since the size of the file is unknown. Vector can grow dynamically, 

but a built-in  array cannot. 
 

 
c) Which search mechanism would you use to find an element in a sorted array, binary or 
sequential search? Why? Discuss on their complexities. 
 

Refer to lecture notes and textbook for the answer (Of course you cannot 

write such an answer in the exam ).  
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4) What is the output of the following program? 
 
#include <iostream> 

using namespace std; 

 

int x = 9, y = 5;    

 

int myfunction ()    

{ 

 int y = 0;   

 int a = 5; 

 cout << x << " " << y << " " << a << endl; 

 if (y < x) 

 { 

  int y = a * 2; 

  cout << x << " " << y << " " << a << endl; 

 } 

 a++; 

 y++; 

 x++; 

 cout << x << " " << y << " " << a << endl; 

 

 return a + y + x; 

} 

 

int main() 

{ 

 int a = 10, x = 5; 

 cout << x << " " << y << " " << a << endl; 

 cout << myfunction() << endl; 

 if (x == y) 

 { 

  int a = x + 2*y; 

  y++; 

  cout << x << " " << y << " " << a << endl; 

 } 

 a++; 

 x++; 

 y++; 

 cout << x << " " << y << " " << a << endl; 

 

 return 0; 

} 

 

5 5 10 

9 0 5 

9 10 5 

10 1 6 

17 

5 6 15 

6 7 11 



            

© CS201 Team at Sabancı University 5 

5)  In order to evaluate the multiple choice examination two text files are created. 

 The first file is the key (correct answers). There are 2 lines in the file corresponding to 
correct answers of booklet A (first line) and B (second line). File name is 
“booklet.txt”. The total number of questions is 50. An example file is given below. 

 

ACBAADDBCBDDAACDBACCABDCABCCBDDABCACABABABCBDBAABD 

DBAABDBCBABABACDCBADDBCCBACDBACCABBCAADDBCBDBAABCA 

 

 Second file contains the students’ answers. File name is “answer.txt”. Each line has 
one student record that contains the following information. There is a blank between 
each field 

 
1. Booklet type (A or  B) 
2. Answers of the student (a total of 50 answers). Each answer can be A, B, C,  D 

or  * (to represent no answer). There are no blanks between answers. 
3. Student ID  
4. Student name  
 

An example file is given below. 
 

A AACCBDBC*DBCBDAAABDBCBDBAA*BCBDD*BABDBCDAABDCBDBDA 6555 MAHMUT 

B CBBDBC*BDBDBDBABABABBBBBABBABBBBD*BBBCBBDBABBBDC** 6448 SINAN 

A ACB*ADDBCBDDAACDBACCABDCABCCBDDABCACABABABCBDBAABD 6550 CAGIL 

 

 
Write a program that counts the total number of correct answers of all students and displays 
a report on the screen. In this report, the students’ IDs, names and the scores must be given. 
Each correct answer is worth 1 point. For the example files given above, the output should 
be as follows: 

 
6555 MAHMUT 10 

6448 SINAN 8 

6550 CAGIL 49 

 
#include<iostream> 

#include<fstream> 

#include<string> 

 

using namespace std; 

 

int calculateScore(const string& , const string& ); 

 

int main() 

{ 

 ifstream booklet,answer; 

 string bookletFile="booklet.txt"; 

 string answerFile="answer.txt"; 

 string StudentInfo,bookletType,bookletA,bookletB,temp; 

 int score=0; 

 



            

© CS201 Team at Sabancı University 6 

 booklet.open(bookletFile.c_str()); 

 if (booklet.fail()) 

 { 

  cout<<"Unable to open booklet.txt"<<endl; 

  return 1; 

 } 

  

 getline(booklet,bookletA); 

 getline(booklet,bookletB); 

  

 answer.open(answerFile.c_str()); 

 if (answer.fail()) 

 { 

  cout<<"Unable to open answer.txt"<<endl; 

  return 1; 

 } 

 

 while (getline(answer,StudentInfo)) 

 { 

  score=0;  

bookletType = StudentInfo.substr(0,1); 

   

  if (bookletType == "A") 

  { 

   score = calculateScore(StudentInfo, bookletA); 

  } 

  else  

  { 

   score = calculateScore(StudentInfo, bookletB); 

    

  } 

 

  cout<<StudentInfo.substr(53,StudentInfo.length()-53)<<" "  

<<score<<endl; 

  

 } 

return 0; 

} 

 

int calculateScore(const string& StudentInfo, const string& booklet)  

{ 

 int score = 0; 

 int length = booklet.size(); 

  

 string bookletAnswers = StudentInfo.substr(2,50); 

  

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

      

  if (bookletAnswers.at(i) == booklet.at(i))  

{    

   score++; 

  } 

 } 

 return (score); 

 

} 
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6) Write a program that reads a file of integers and check if all integers between 0 and 999 
occur at least once in that file.  
 
Assume that the file does not have any non-integer value, but there might be numbers that 
are not between 0 and 999. 
 
Hint: Do it using vectors. But this vector is not going to be a vector to store all integers of the 
file. 
 

 
#include <iostream> 

#include <fstream> 

#include <vector> 

using namespace std; 

 

void main() 

{ 

 int num; 

 bool result = true; 

 vector<int> numbers(1000,0); 

 ifstream in; 

 

 in.open("input.txt"); //or you can input the filename 

 

 int i; 

 

 while (in >> num) 

 { 

  if (num <= 999 && num >= 0) 

  { 

   numbers[num]++; 

  } 

 

 } 

  

i = 0; 

 while (i < 1000 && result == true) 

 { 

  if (numbers[i]==0) 

   result = false; 

  else 

       i++; 

 } 

 

 if (result == true) 

  cout << "ALL NUMBERS ARE INCLUDED" << endl; 

 else 

  cout << "ALL NUMBERS ARE NOT INCLUDED" << endl; 

} 
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7)  Write a function that takes a vector of string as parameter and returns the total number 
of string elements of the vector that does not contain the string “the” as a substring. 
 
int func(const vector<string> & arr) 

{ 

 int count=0; 

 

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

 { 

  if (arr[i].find("the") == string::npos) 

   count++; 

 } 

 

 return count; 

} 

 

 
 
8) Write a function that takes a vector of dates as parameter and returns the number of 
distinct dates in that vector. In other words, count the number of elements in the vector, but 
count a particular element only once even if it occurs more than once in the vector. 
 
bool exist (const vector<Date> & d, Date item) 

{ 

 int i; 

 

 for (i=0; i < d.size(); i++) 

 { 

  if (d[i] == item) 

   return true; 

 } 

 return false; 

} 

 

 

int distinct (const vector<Date> & d)  

{ 

 vector <Date> temp; 

 int count = 0, i; 

     for (i=0; i < d.size(); i++) 

 { 

  if (!exist(temp,d[i])) 

  { 

   count++; 

   temp.push_back(d[i]); 

  } 

 } 

 return count; 

} 
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9) 
a)  
 

void eraseall (vector<int> & v) 

{ 

int i = 0; 

while (i < v.size()) 

{ 

  v.pop_back(); 

} 

} 

 
The aim of this function is to remove all of the elements in vector v and make its size zero. 
Does it work as intended? If not, what should be done to correct?  
 

Yes, it works correctly 
 

 

 

 

b) Suppose you are using selection sort method to sort two arrays of 10000 elements. First 
array is already sorted, so the call to the selection sort function does not change its content. 
However, the second array is randomly shuffled. Do you expect an important variance in the 
execution times of these two selection sort calls? Explain why? 
 

No, there is no variance in execution times. Because, selection sort looks for 

the min/max elements up to the last element of the array at each iteration 

no matter if the max/min element is the first one (which is the case in the 

sorted array). 
 

 

 

c) Write a recursive function that takes a string and an integer, N,  as parameters and 
displays first N characters of the string in the reverse order. 
 

 
void print (string s, int N) 

{ 

 if (N > 0) 

 { 

  cout << s[N-1]; //or s.substr(N-1,1) or s.at(N-1) 

  print(s, N-1); 

 } 

} 
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10) Write a program that picks and displays 10 distinct random integer values between 1 and 
100. A particular value may not appear more than once. 
 
#include <iostream> 

#include "randgen.h" 

using namespace std; 

 

int main() 

{ 

 bool numbers[101];  //for existence check. 0th entry not used 

 RandGen gen; 

 int ctr = 0; 

 

 for (int i=0; i < 101; i++) 

  numbers[i]=false; //initially all numbers do not exist 

 

 while (ctr < 10) 

 { 

  int num = gen.RandInt(1,100); 

 

  if (!numbers[num])  

   //if the random number does not exist 

  { 

   ctr++; 

   numbers[num]=true; 

   cout << num << " "; 

  } 

 } 

 

 cout << endl; 

 return 0; 

} 
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11) Define a struct for a car. A car’s fields are brand, model, year, mileage, engine volume, 
and weight. Use your reasoning for appropriate field types. 
 
Write a function that takes a built-in array of car struct as parameter and returns the total 
number of entries with engine volume is greater than 1600 
 
struct car 

{ 

  string brand; 

  string model; 

  int year; 

  int mileage; 

  int engine; 

  int volume;  

  int weight; 

}; 

 

 

int func( car arr [], int size) 

{ 

   int count=0; 

 

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

   { 

      if (arr[i].volume > 1600) 

      { 

         count++; 

      } 

   } 

   return count; 

} 
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12) Write a program that reads a sequence of characters from keyboard. Program should 
display the sum of digits within that input sequence. Input entry should finish when the user 
presses Ctrl-Z to signal the end of the input stream.  
 
For example if the user enters: 
 
We are now here4the CS201 final exam. There 

are almost 187 students taking this exam.  

 

Then the output should be 23. 
 
 
#include <iostream> 

using namespace std; 

 

int main() 

{ 

 int sum=0; 

 char ch; 

 

 while (cin >> ch) //or cin.get(ch) 

 { 

  if (ch >= '0' && ch <= '9') 

   sum += ch-'0'; 

 } 

 cout << "sum is " << sum << endl; 

 

 return 0; 

} 
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13) What is the output of the following program? 
 

#include <iostream> 

using namespace std; 

 

int a , b = 10, c; 

 

void do_something (double dnum, int & b, const int & inum) 

{ 

 int c = 7; 

 cout << dnum <<" "<< inum <<" "<< a <<" "<< b <<" "<< c <<endl; 

 b = c + int(dnum) + b; 

 dnum += c; 

 cout << dnum <<" "<< inum <<" "<< a <<" "<< b <<" "<< c <<endl; 

} 

 

int main () 

{ 

 double x; 

 a = 8; 

 c = 13; 

      x = double(a-1)/2;  

 cout << a << " " << b << " " << c << " " << x << endl; 

 if (x > 0) 

 { 

  double b = 3.2; 

  cout << a << " " << b << " " << c << " " << x << endl; 

  do_something(x, a, b); 

  cout << a << " " << b << " " << c << " " << x << endl; 

 } 

 do_something (x, a, b); 

 cout << a << " " << b << " " << c << " " << x << endl; 

 return 0; 

}  

 

 

8 10 13 3.5 

8 3.2 13 3.5 

3.5 3 8 8 7 

10.5 3 18 18 7 

18 3.2 13 3.5 

3.5 10 18 18 7 

10.5 10 28 28 7 

28 10 13 3.5 
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14) What is the output of the following program? 

 
#include <iostream> 

#include <string> 

using namespace std; 

 

int a = 10; 

int b = 20; 

int c = -100; 

int d = 23; 

string gs = "globalstring";  

 

void doStuff (int a , int b)  

{  

 a = a*-1; 

 b = b*-1; 

 c=  c*-2; 

 

 cout<<"doStuff: a is "<<a<<", b is "<<b<<", c is "<<c<<endl; 

} 

 

void doStuff2 (int& a , int& d, string& s)  

{ 

 string gs = "localstring"; 

 s = s + "+" + gs; 

 int c = -45; 

 a = a*2; 

 d = d*c; 

 

 cout << "doStuff2: a is "<<a<<", d is "<< d 

<<", s is "<<s<<", c is "<<c<<endl; 

} 

 

int main()  

{ 

 int a = 11;  

 int b = 21; 

 int c = 100; 

 string s = "somestring"; 

  

 cout<<"main: a is "<<a<<", b is "<<b<<", c is "<<c<<endl; 

 doStuff(a, b); 

 cout<<"main: a is "<<a<<", b is "<<b<<", c is "<<c<<endl; 

 doStuff2(a, c, gs); 

 cout<<"main: a is "<<a<<", b is "<<b<<", c is "<<c<<endl; 

 

 if (s == "somestring")  

 { 

  int a = -1000; 

 

  if (a == -1000)  

  { 

   string a = "aaaaaaaa"; 
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   cout<<"a is "<<a<<endl; 

    

   if (true)  

   { 

    int a = -500; 

    int d = 100; 

    cout<<"a is "<<a<<endl; 

    cout<<"d is "<<d<<endl; 

 

   } 

   cout<<"a is "<<a<<endl; 

   doStuff(d,d); 

   cout<<"d is "<<d<<endl; 

 

  } 

  cout<<"a is "<<a<<endl; 

  

 } 

 cout<<"a is "<<a<<endl; 

 return 0; 

} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

main a is 11 b is 21 c is 100 

doStuff a is -11 b is -21 c is 200 

main a is 11 b is 21 c is 100 

doStuff2 a is 22 d is -4500 s is globalstring+localstring c is -45 

main a is 22 b is 21 c is -4500 

a is aaaaaaaa 

a is -500 

d is 100 

a is aaaaaaaa 

doStuff a is -23 b is -23 c is -400 

d is 23 

a is -1000 

a is 22 
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15) Write a function that takes an input file and an output file as parameters. You may 
assume that both files are opened successfully and the file position pointer is at the 
beginning of the file before the function call. The function will read the input file and creates 
a copy of it in the output file by capitalizing the first non-blank characters after all full-stop 
(dot) characters, if that non-blank character is a lowercase letter.  
 
There might be several blanks after the full-stop characters. You have to handle such cases 
and find out the first non-blank one.  
 
Your function should keep the number of blanks between words and the line structures the 
same in both input and output files. 
 
void ConvertUpperCase (ifstream & inFile, ofstream  & outFile) 

{ 

char ch; 

bool dot_exist=false; 

 

while(inFile.get(ch)) 

{ 

 if (ch == '.')       //if the next char is a dot 

 { 

  outFile << ch;    //copy it and  

  dot_exist = true;  //remember that dot has been seen 

 } 

 else if (dot_exist)   //if the character after a dot  

 {     

           if (ch >='a' && ch <='z')  //is a lowercase letter 

  { 

//convert into upper  

   outFile << char(ch - ('a'-'A'));   

   dot_exist = false;   

  } 

  else if (ch == ' ' || ch == '\t'  || ch == '\n') 

  //else if it is a blank or tab or newline 

  { 

   outFile << ch;   //copy it into output file 

  } 

  else         //for all other characters 

  {    

   outFile << ch;     //copy and 

   dot_exist = false; //forget that dot been seen 

  } 

 } 

 else  //if the character is not a dot and not after a dot 

 { 

  outFile << ch;   //just copy it 

 } 

} 

} 
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16) Write a program that copies one file to another with last line removed. You should input 
names of the files in the program. You do not have to check if the files are opened 
successfully or not. 
 
#include <iostream> 

#include <fstream> 

#include <string> 

using namespace std; 

 

void main() 

{ 

 string fileName1,fileName2; 

  

 cout << "Enter file Names :"; 

 cin >> fileName1 >> fileName2; 

 

 ifstream in; 

 in.open(fileName1.c_str()); 

 

 ofstream out; 

 out.open(fileName2.c_str()); 

 

 string preLine; 

 getline(in,preLine); 

 

 string curLine; 

 while ( getline(in,curLine) ) 

 { 

  out << preLine << endl; 

  preLine = curLine; 

 } 

} 
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17) The file that we use in this question is line oriented such that in each line there are two 
data items: one word for the city name and the other is the population of that city. An 
example file structure is below. 
 

Hatay 456000 

Kirsehir 124500 

Ankara 4783000 

Istanbul 9768000 

Mugla 890000 

Izmir 3250000 

 
Write a void function that takes an input file stream, say inputFile, and a string, say 
searchName, as parameters. We assume that inputFile contains some city-population pairs 
in the format explained above. There could be any number of such pairs (i.e. lines) in the file. 
In other words, you cannot make any assumption about the number of city-population pairs 
in the file. 
 
Your function should search through inputFile from the beginning to find out whether there 
is a line with searchName as the city name. If found, then the function should display its 
population on the screen. If not found, then your function should display "UNKNOWN" on 
the screen.  
 
void displayPopulation ( ifstream & inputFile,  

const string & searchName ) 

{ 

 string line, city, population; 

 string searchPopulation = "UNKNOWN"; 

 inputFile.clear(); 

 inputFile.seekg(0); 

 

 while ( getline(inputFile, line) ) 

 { 

  istringstream strline(line); 

  strline >> city >> population; 

  if (city == searchName) 

  { 

   searchPopulation = population; 

  } 

 } 

 cout << "Population of " << searchName 

          <<" is " << searchPopulation << endl; 

} 
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18) Write a function that takes two matrices as parameters and returns another matrix (as 
parameter) that is the difference of the parameter matrices (corresponding elements are 
subtracted, as in matrix subtraction in math). Of course, the parameter matrices must be of 
equal size to be subtracted. If not, the function should return false and the difference matrix 
(the third parameter) should not be changed. If the parameters are of equal size, then the 
subtraction matrix should be calculated as explained above and the function’s return value 
must be true. The difference matrix (the third parameter) is an empty one before the 
function call, so you have to add elements to it using push_back.  
 
bool subtractMatrixes(const vector<vector<double>> & mat1, 

    const vector<vector<double>> & mat2,  

vector<vector<double>> & result) 

{ 

 int i, j; 

 if (mat1.size() != mat2.size() ||  

mat1[0].size() != mat2[0].size()) 

 { 

  return false; 

 } 

 else 

 { 

  for(i=0; i < mat1.size(); i++) 

  { 

   vector<double> temp; // create an empty vector 

   for(j=0; j < mat1[i].size(); j++) 

   { 

    int num = mat1[i][j] - mat2[i][j]; 

    temp.push_back(num); 

   } 

   result.push_back(temp); 

  }  

  return true; 

 } 

} 

 

 

19) Write a function that a matrix of integer as parameter and exchanges the first row of this 
matrix with the last row. The resulting matrix must be the return value of the function. 
 
vector<vector<int>> exchange (vector<vector<int>> m) 

{ 

 vector<int> v0, vlast; 

 v0 = m[0]; 

 vlast = m[m.size()-1]; 

 m[0] = vlast; 

 m[m.size()-1] = v0; 

 return m; 

} 


