
7 Coding 
Interview 
Questions 

TECHDIFFUSE

By Michael Lossagk

You Should Know



Table of Contents

Fibonacci Series 4 _______________________________________________

Sum of Digits of Given Number 28 _________________________________

Swap two Numbers Without Using a Third Variable 34 ________________

Merging Two Unsorted Arrays in Sorted Order 44 ____________________

Remove All Vowels From a String 66 _______________________________

Find the GCD of Two Integers 86 __________________________________

Count and Sort Chars in a String 106_______________________________

�2



Fibonacci Series 

The question about the Fibonacci algorithm is a typical question in job 

interviews. Even if it seems relatively simple at first, the questioner can ask 

detailed questions about how the algorithm works, which will be answered in 

the following sections. 

Questions 

Here are a few typical questions that can be asked about the topic: 

• How to write a program to print a Fibonacci series of a given range? 

• What possible solutions are there?  

• How do the solutions differ from each other in complexity and runtime?  

• Can you explain why one approach is superior to another? 

Prerequisites 

The Fibonacci sequence is the infinite sequence of natural numbers, which 

(originally) begins with two times the number 1 or (frequently, in modern 

notation) is additionally provided with a leading number 0. Subsequently, the 

sum of two consecutive numbers results in the number immediately following: 

The numbers contained therein are called Fibonacci numbers. The sequence is 

named after Leonardo Fibonacci, who described the growth of a rabbit 

population in 1202. However, the consequence was already known in the 

antiquity both to the Greeks and the Indians.  

�4



Definition of the Fibonacci Sequence 

The Fibonacci sequence  is characterized by the recursive law 

 for  

with the initial values 

 

 

 

This means in words: 

• For the first two numbers  set the value to one. 

• Each additional number is the sum of its two predecessors in the sequence. 

Example: 
 

  

This results in: 

Implementation in Java 

In the following, we will jointly carry out an implementation in Java for this 

question. We start with the iterative approach. 

f1, f2, f3, …

fn = fn−1 + fn−2 n ≥ 3

f0 = 0
f1 = 1
f2 = 1

f1, f2
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f2 = f1 + f0, f3 = f2 + f1, f4 = f3 + f2, …



Iterative Approach 

Since we should output the Fibonacci sequence for a certain range, we first 

need a function which expects an integer for the desired range.  

static void fibonacciIterative(int range) {

}
  

Next, we will set the initial values ,   as we defined them earlier. 

static void fibonacciIterative(int range) {
    long fib0 = 0;
    long fib1 = 1;
}
  

Since the first two values are defined and not calculated, we can output them 

directly. 

static void fibonacciIterative(int range) {
    long fib0 = 0;
    long fib1 = 1;

    System.out.println("0" + "\t" + fib0);
    System.out.println("1" + "\t" + fib1);
}
  

If we run our program now, we'll get the following output: 

# Fib
0 0
1 1
  

This is a good start. We got the first two values of our Fibonacci series. In the 

first column are the counters and in the second column the Fibonacci 

numbers. Now we'll take care of the rest of the numbers.  

f0 = 0 f1 = 1
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Sum of Digits of Given Number 

Another typical question in job interviews is to ask for an algorithm to calculate 

the sum of the digits of a given number. 

Questions 

Here are a few typical questions that can be asked about the topic: 

• How to write a program to calculate the sum of digits of a given number? 

• Can you think of an alternative approach to solve the problem? 

Prerequisite 

The sum of the digits is usually referred to as the sum of the digits of a natural 

number. For a number n = 36036, the decimal sum of the digits = 3 + 6 + 0 + 

3 + 6 = 18. 

Definition of the Sum of Digits 

The sum  of  of their numerical values is defined as follows: 

!  

This is an iterative definition which we will now implement together. 

qb n

qb(n) =
k−1

∑
i= 0

ai = a0 + a1 + a2 + ⋯ + ak−1
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Implementation in Java 

We will use the definition to implement the source code in Java. Since the sum 

of the digits of a number is iteratively defined, we will use a loop. Here we can 

use either a for loop or a while loop. We start with a while loop. 

Our idea with the following implementation is that we reduce the passed 

number piece by piece by one digit, until no more digits are left. We add up 

the reduced digits in each loop. 

One way to reduce numbers digit by digit is to work with the division operator. 

If you divide any positive natural number by 10, it will be reduced by the last 

digit. 

Example: 

36036 / 10 = 3603
3603  / 10 = 360
360   / 10 = 36
36    / 10 = 3
3     / 10 = 0,3

As you can see, when dividing with 10, the number is always reduced by the 

last digit and we get a natural number back as a result. The only exception is 

the last division. As soon as the number we divide by 10 is one-digit, we get a 

decimal number as the result. We can use this property to define the abort 

condition of the while loop. We store the returned number as integer. As soon 

as the division returns a decimal number, i.e. a number with , the part after 

the comma is truncated, because an integer cannot represent comma 

numbers. At this point we use this property of the programming language and 

set the termination condition to n != 0. 

0,x
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Swap two Numbers Without Using a Third 
Variable 

In this chapter I would like to present a relatively simple but important 

question in a job interview. This question examines whether the job candidate 

can improvise and also cope with unexpected questions. 

Questions 

Here are a few typical questions that can be asked about the topic: 

• How can one swap two numbers without using a third or temporary variable? 

• Are there any further solutions to this question? 

Prerequisites 

If you want to remember a value while programming, you typically store it in a 

variable. However, the task does not allow us to use a  

variable for caching, so we have to take a different approach using only the 

existing values and variables. 

Addition and Subtraction 

Since we are not allowed to use a third temporary variable to store an 

intermediate value, we must use the two existing variables. 

We begin by adding the two numbers and storing the result in one of the two 

variables. This means that we have to overwrite one of the two variables. 

1. a = a + b
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The new value of the variable a is now the sum of the initial value of a plus the 

value of b. Now we can set a new value for the variable b. If we subtract the 

value of b from the new value of a we get the original value of a. We can 

assign this value to the variable b.  

2. b = a - b

In order to clarify this step, we will now insert the first expression into the 

second. 

1. a = a + b
2. b = a - b

2. b = (a + b) - b

2. b = a + b - b
2. b = a + 0
2. b = a

The variable b now has the original value of a. The variable a is still the sum of 

the addition of the original value of a and b at this point. Since the variable b 

now has the original value of a we can now subtract b from a and get the 

original value of b which we can assign to the variable a. 

3. a = a - b

Also with this step we help ourselves with the substitution of the expressions 

to clarify the procedure. 

1. a = a + b
2. b = a - b
3. a = a - b

3. a = a - (a - b)

3. a = a - a + b
3. a = 0 + b
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Merging Two Unsorted Arrays in Sorted Order 

The next question we will look at is whether you can work with arrays. An array 

is a simple and frequently used data structure which every programmer should 

be familiar with. Therefore the knowledge will be tested in programming 

interviews. 

Questions 

Here are a few typical questions that can be asked about the topic: 

• How to merge 2 arrays? 

• How to sort an array? 

• Does it matter whether you sort the arrays first and then merge them or 

merge them first and then sort them? 

Prerequisites 

With this task we have several possibilities to solve the problem. We can either 

sort the arrays first and then merge them, or we can merge the arrays first and 

then sort them. 

For the sake of simplicity we will work with integer arrays in the following. Of 

course we could also work with string arrays or other data types, but we want 

to keep it simple and concentrate on the solution. 

Merge First, Then Sort 

We start with the variant where we first merge the arrays and then sort them. 
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We define the following integer arrays. 

int a[] = {10, 5, 15, 7, 6, 4};
int b[] = {20, 3, 2, 12};

We now have 2 integer arrays with different lengths and unsorted numerical 

values. With this first approach we want start by uniting the two arrays. For this 

we have to create an array that has as many places as the two arrays we want 

to merge. 

int mergedArray[] = new int[a.length + b.length];

As we can see, the creation of the final array is very simple. We define a new 

array and add the individual sizes of the arrays to be merged. Now we have 

enough space in the target array to add all values. 

Next we start to transfer the values of the first array into the target array. 

for (int i = 0; i < a.length; i++) {
    mergedArray[i] = a[i];
}

The first array has a length of 6 characters. We run the counter from 0 to < 6, 

which means from indices 0 to 5. Here we transfer the contents of the first 

array to the same index position as in the target array. 

mergedArray[0] = a[0]; // a[0] = 10
mergedArray[1] = a[1]; // a[1] = 5

Index 0 1 2 3 4 5 6 7 8 9

Value - - - - - - - - - -

Index 0 1 2 3 4 5 6 7 8 9

Value 10 5 15 7 6 4 - - - -
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a:

b:

mergedArray:

This time, the value 12 = b[2] was the smaller one. We chose this value and 

assign it to the result array, move one index further in array b and compare the 

next two values. 

a:

b:

mergedArray:

The value 15 = a[5] was the smaller one. We chose this value and assign it to 

the result array and stop the comparison of the next to values. We have to 

stop now, because there are no more values to compare. If we were to 

continue with our approach, we would have to increase the index from a once 

Index 0 1 2 3 4 5

Value 4 5 6 7 10 15

Index 0 1 2 3

Value 2 3 12 20

Index 0 1 2 3 4 5 6 7 8 9

Value 2 3 4 5 6 7 10 12 - -

Index 0 1 2 3 4 5

Value 4 5 6 7 10 15

Index 0 1 2 3

Value 2 3 12 20

Index 0 1 2 3 4 5 6 7 8 9

Value 2 3 4 5 6 7 10 12 15 -
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Remove All Vowels From a String 

The next task, which is often asked in interviews, deals with strings. The task is 

to remove all vowels from a given string. There are different approaches. For 

example, you can use existing libraries of the programming language skillfully. 

This is a perfectly correct approach, but the interviewer will usually insist that 

you solve the task manually using only basic elements like loops, lists or arrays. 

Therefore it is important to be able to solve this task algorithmically without 

relying on the built-in resources of a programming language. 

Questions 

Here are a few typical questions that can be asked about the topic: 

• How to remove all vowels from a string? 

• What different approaches do you know? 

Prerequisites 

We assume a string with Latin letters and want to remove the following 

characters „aeiou“ and „AEIOU“. We see it is important that we pay attention 

to the upper and lower case, since these characters are different for the 

computer and must be treated separately. 
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If Statements Approach 

We start with the simplest and at the same time the longest version. In this 

version we check if a string contains vowels by using if statements. We have to 

test all 5 vowels in upper and lower case separately against the currently 

tested char in the string. For this we have to run along the string char by char 

and check if each char is a vowel. If the current char in the string is not a vowel, 

we add it to our result. If the letter is a vowel, we ignore it. 

Next up, let's have a look at the implementation in Java. 

Implementation in Java 

First we define our string where we want to remove the vowels: 

String toRemoveVowels = "In this string we want to remove all 
vowels. Vowels are a,e,i,o and u, as well as A,E,I,O and U.";

This is a common string, but it makes sense to make sure that there are some 

vowels in it.  

Next, we define the method that will perform the actual processing. The 

method definition is simple. It expects a string, which contains vowels and has 

also a string as a return value, which contains no more vowels. 

static String removeVowels(String str) {}

Next, we define a result string, which contains our original string without 

vowels at the end of processing and is returned as the result. 

static String removeVowels(String str) {
    String result = "";
    return result;
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}

In order to remove the vowels in our string we have to check char by char in 

this string. The easiest way to do this is with a for each loop. However, you 

can't iterate over strings with a for each loop, so we have to convert the string 

to a char array, which is very easy in Java. 

for (char c : str.toCharArray()) {}

Now we can check each char within the loop if it is a vowel. If the char is not a 

vowel we add it to our result string. 

if (!isVowel(c)) {
    result = result + c;
}

Now we have to define the function isVowel() which actually checks if a char 

is a vowel. As we can already see in the if query the function isVowel() returns 

a boolean value and expects a char as a parameter. 

static boolean isVowel(char ch) {}

In this approach we want to work with if statements. This means that we have 

to test every vowel in upper and lower case against the given char. 

if (ch == 'a')
    return true;
if (ch == 'A')
    return true;
if (ch == 'e')
    return true;
if (ch == 'E')
    return true;
if (ch == 'i')
    return true;
if (ch == 'I')
    return true;
if (ch == 'o')
    return true;
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Find the GCD of Two Integers 

Another common question in a job interview tests your mathematical skills. 

The task is to find the greatest common divisor (gcd) of 2 positive numbers. 

Together we will briefly discuss the mathematical basics of the greatest 

common divisor and look at different solutions.  

Questions 

Here are a few typical questions that can be asked about the topic: 

• What is the greatest common divisor? 

• What are the different possible solutions? 

• Can you find iterative and recursive solutions? 

Prerequisites 

The greatest common divisor (gcd) is a mathematical term. It ist the largest 

natural number by which two integers can be divided without remainder. The 

gcd of two integers a and b is an integer m with the property, that it is a divisor 

of both a and b and that any integer also dividing the numbers a and b is itself 

a divisor of m.  

Its counterpart is the least common multiple (lcm). Both play a role in fractions 

and number theory. 

Example: 

• 12 is divisible by the following numbers without remainder: 1, 2, 3, 4, 6, 12. 

• 18 has these divisors: 1, 2, 3, 6, 9, 18. 
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• The common divisors of 12 and 18 are thus 1, 2, 3, 6 and the largest of these 

is 6 

Another example 

• 98 has these divisors: 1, 2, 7, 14, 49, 98. 

• 56 has these divisors: 1, 2, 4, 7, 8, 14, 28, 56. 

• The common divisors of 98 and 56 are thus 1, 2, 7, 14 and the largest of 

these is 14 

Classical Euclidean Algorithm 

We now look at the usual procedure for determining the greatest common 

divisor. The classical Euclidean algorithm calculates the greatest common 

divisor by searching for a common "measure" for the lengths of two lines. To 

do this, the smaller of two lengths is subtracted from the larger and this step is 

repeated with the result and the smaller length until the subtracted number is 

identical to the result.  

Example: 

98 - 56 = 42 

56 - 42 = 14 

42 - 14 = 28 

28 - 14 = 14 

In the last step, the subtracted number is identical to the result. So we found 

the gcd (= 14). 
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Modern Euclidean Algorithm 

With the modern Euclidean algorithm, a division with remainder is performed 

in successive steps, with the remainder becoming the new divisor in the next 

step. The divisor where the remainder is 0 is the greatest common divisor of 

the initial numbers.  

Example: 

98 / 56 = 1  Remainder = 42 

56 / 42 = 1  Remainder = 14 

42 / 14 = 3  Remainder = 0 

We have now learned 2 procedures to determine the greatest common divisor. 

Let's take a look at how we can write this in Java as source code. 
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Count and Sort Chars in a String 

Another typical task in a job interview is to check how well you can handle 

strings. Working with strings is indispensable in the daily programming 

business, therefore it is important to know many tasks around strings. 

In this task, the focus is on examining the individual characters of a string and 

remembering them. It is important to know the necessary programming 

language tools to solve this task efficiently. 

Questions 

Here are a few typical questions that can be asked about the topic: 

• How often does the char ‚a‘ appear in the string? 

• How many numerical character are there in the string? 

• How many special characters are there in the string? 

• Which char appears most often? 

Prerequisites 

In this task, we must examine the entire string char by char. So this means we 

have to find a way to run and store every single char in the string. Furthermore, 

we have to remember the number of occurrences of identical chars. For this 

we need a flexible data structure that allows us to this task.  

To count the occurrences of objects, programmers like to use the help of a 

dictionary. We will also use the help of a dictionary for this task. A dictionary in 

Java is of type Map and expects a key and a corresponding value. In our case, 
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for example, we can use the chars as a key and the frequency of occurrence as 

a value. Let's take a look at an example: 

Assuming we have a string: "Hello, how are you?" and we remember all the 

letters and the frequency of the occurrence, then we get the following result: 

{ =3, o=3, e=2, l=2, a=1, H=1, h=1, ,=1, r=1, u=1, w=1, y=1, ?=1}

The string contains 3 spaces, 3 small o, 2 small e, and so on. The characters 

like the space, the small o and the small e are our keys in the dictionary. The 

numbers of the occurrence like 3, 2 and 1 are the values in the dictionary. 

Let's see how we can implement this in Java. 

Implementation in Java 

First we need an example string. It should be long enough and have as many 

different characters as possible so that we have a representative result. We 

choose the following string: 

String str = "Our example string consists mostly of letters. 
However, we also added some special characters like hashtags 
#learntocode and punctuation marks! Also some numbers like 3, 4, 
193 and 4 must not be missing.“;

Next, we need a dictionary. The super type of a dictionary in Java is Map. 

Map countChars;

We cannot instantiate the type Map in Java, because it is abstract, so we have 

to use a concrete subtype of Map. In our case HashMap is a good choice. 

Map countChars = new HashMap();
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That dictionary is now defined. However, there is a problem with this 

definition. If we leave the definition of the dictionary like this, all keys and 

values of the dictionary would be of type Object, which makes our work and 

the handling of the dictionary and its entries more difficult and inconvenient. 

Since we already know that we want to work with chars as keys and integers as 

values, we can define this as well during the declaration of the Map. 

Map<Character, Integer> countChars = new HashMap<>();

Now we have to find a way to iterate over the string. There are different 

possibilities in Java to do this. I like to use a built-in Java function to convert a 

string into a char array.  Therefore I chose the Java type Character instead of 

String in the map as key. In Java code it looks like this: 

static Map<Character, Integer> countChars(String s) {
    Map<Character, Integer> countChars = new HashMap<>();
    
    for (char ch : s.toCharArray()) {}

    return countChars;
}

Now we need to consider a condition as to how we treat the individual chars 

within the loop. The idea is to store each char in the dictionary. If a char is not 

yet in our dictionary, we add this char as key and set the counter to 1. If a char 

is already in the dictionary, we increase the counter by 1. We look at this 

algorithm with a small example. Let's assume our string is „Hello". The 

procedure is as follows: 

String hello = "Hello";
char[] chars = hello.toCharArray();
System.out.println("chars = " + Arrays.toString(chars));

The char arrays looks like this: 
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