SUBARRAY SUM HACKERRANK SOLUTION

SUBARRAY SUM HACKERRANK SOLUTION IS A COMMON PROBLEM THAT CHALLENGES DEVELOPERS AND CODING ENTHUSIASTS ON
PLATFORMS LIKE HACKERRANK. |IT TESTS YOUR UNDERSTANDING OF ARRAYS, SUBARRAYS, AND THE CUMULATIVE SUM
TECHNIQUES. IN THIS ARTICLE, WE WILL EXPLORE THE PROBLEM IN DETAIL, ANALYZE VARIOUS APPROACHES TO SOLVE IT, AND
PROVIDE A COMPREHENSIVE SOLUTION. BY THE END, YOU WILL GAIN A SOLID UNDERSTANDING OF HOW TO TACKLE SIMILAR
PROBLEMS IN YOUR CODING JOURNEY.

UNDERSTANDING THE PROBLEM

THE SUBARRAY SUM PROBLEM TYPICALLY REQUIRES YOU TO FIND THE NUMBER OF CONTIGUOUS SUBARRAYS THAT SUM TO A
GIVEN TARGET VALUE. A SUBARRAY IS DEFINED AS A CONTIGUOUS SEGMENT OF AN ARRAY. FOR INSTANCE, IN AN ARRAY OF
INTEGERS, YOU MAY NEED TO DETERMINE HOW MANY SUBARRAYS HAVE A SUM EQUAL TO A SPECIFIED NUMBER, SUCH AS ZERO OR
ANY POSITIVE INTEGER.

ProBLEM DEFINITION

GIVEN AN ARRAY OF INTEGERS AND A TARGET SUM, YOU NEED TO COUNT HOW MANY CONTIGUOUS SUBARRAYS HAVE A SUM
EQUAL TO THAT TARGET. FOR EXAMPLE, CONSIDER THE FOLLOWING:

- INPUT:

- ArrAY: [1, 2, 3, -3, 2]

- TARGET Sum: 3

- OuTpPUT: 2

- EXPLANATION: THE SUBARRAYS THAT suM To 3 ARe [ 1, 2] anp [3].

APPROACHES TO SOLVE THE PROBLEM

THERE ARE SEVERAL APPROACHES TO SOLVE THE SUBARRAY SUM PROBLEM. HERE, WE WILL DISCUSS THE MOST EFFECTIVE
METHODS:

BrUTE FORCE APPROACH

THE SIMPLEST WAY TO SOLVE THIS PROBLEM IS USING A BRUTE FORCE APPROACH. THIS INVOLVES CHECKING ALL POSSIBLE
SUBARRAYS AND CALCULATING THEIR SUMS. ALTHOUGH IT IS STRAIGHTFORWARD, IT IS ALSO INEFFICIENT, ESPECIALLY FOR
LARGE ARRAYS.

- STEPS:!

1. LooP THROUGH EACH ELEMENT IN THE ARRAY AS THE STARTING POINT.

2. FOR EACH STARTING POINT, LOOP THROUGH THE SUBSEQUENT ELEMENTS TO CREATE SUBARRAYS.
3. CALCULATE THE SUM OF EACH SUBARRAY AND COMPARE T TO THE TARGET SUM.

- COMPLEXITY:
- TiMe CompLEXITY: O(N?), WHERE N IS THE NUMBER OF ELEMENTS IN THE ARRAY.
- Space CoMPLEXITY: O(1), AS IT USES A CONSTANT AMOUNT OF SPACE.



UsING PrerIX SuMs

A MORE EFFICIENT APPROACH INVOLVES USING PREFIX SUMS. THE IDEA IS TO KEEP TRACK OF THE CUMULATIVE SUM OF ELEMENTS
UP TO EACH INDEX IN THE ARRAY.

- STePs:

1. CREATE AN EMPTY HASH MAP TO STORE THE COUNT OF PREFIX SUMS.

2. INITIALIZE A VARIABLE TO KEEP TRACK OF THE CURRENT SUM.

3. ITERATE THROUGH THE ARRAY, UPDATING THE CURRENT SUM AND CHECKING IF THE DIFFERENCE BETWEEN THE CURRENT SUM AND
THE TARGET SUM EXISTS IN THE HASH MAP.

4. |F IT DOES, ADD THE COUNT FROM THE HASH MAP TO THE RESULT.

5. UPDATE THE HASH MAP WITH THE CURRENT SUM.

- COMPLEXITY:
- TiMe CoMpLEXITY: O(N).
- SpACE CoMPLEXITY: O(N), DUE TO THE HASH MAP USED TO STORE PREFIX SUMS.

IMPLEMENTING THE SOLUTION

HERE IS A PYTHON IMPLEMENTATION OF THE PREFIX SUMS APPROACH TO SOLVE THE SUBARRAY SUM PROBLEM:
“'PYTHON

DEF SUBARRAY _SUM(ARR, TARGET):

counT =0

CURRENT_sum = 0

PREFIX_SUM_MAP = {0: 13 INITIALIZE WITH SuM oF O

FOR NUM IN ARR:
CURRENT_SUM += NUM

CHeck IF (CURRENT _SUM - TARGET) IS IN THE PREFIX SUM MAP
IF (CURRENT _SUM - TARGET) IN PREFIX_SUM_MAP:
COUNT += PREFIX_SUM_MAP[CURRENT _SUM - TARGET]

UPDATE THE PREFIX SUM MAP

IF CURRENT _SUM IN PREFIX_SUM_MAP:
PREFIX_SUM_MAP[CURRENT _sum] += 1
ELSE:

PREFIX_SUM_MAP[CURRENT SUM] = 1

RETURN COUNT
EXAMPLE USAGE
ARR =[1,2,3,-3, 2]

TARGET = 3
PRINT(SUBARRAY_SUM(ARR, TARGET)) OUTPUT: 2

LS8N

ExPLANATION OF THE CODE

1. INITIALIZATION: THE FUNCTION STARTS BY INITIALIZING THE COUNT OF SUBARRAYS, THE CURRENT CUMULATIVE SUM, AND A
HASH MAP THAT KEEPS TRACK OF THE COUNTS OF DIFFERENT PREFIX SUMS.

2. ITERATING THROUGH THE ARRAY: FOR EACH ELEMENT IN THE ARRAY, THE CURRENT SUM IS UPDATED. THE CODE THEN CHECKS IF



THE DIFFERENCE BETWEEN THE CURRENT SUM AND THE TARGET VALUE EXISTS IN THE HASH MAP. IF IT DOES, IT MEANS THERE ARE
SUBARRAYS THAT SUM TO THE TARGET VALUE, AND THE COUNT IS INCREMENTED ACCORDINGLY.

3. UPDATING THE HASH MAP: FINALLY, THE CURRENT SUM IS ADDED TO THE HASH MAP, EITHER BY INCREMENTING ITS COUNT IF IT
ALREADY EXISTS OR BY INITIALIZING IT TO 1.

TESTING THE SOLUTION

ONCE YOU IMPLEMENT THE SOLUTION, IT IS IMPORTANT TO TEST IT WITH VARIOUS INPUT CASES TO ENSURE ITS CORRECTNESS
AND EFFICIENCY. HERE ARE SOME TEST CASES TO CONSIDER:

o TesT Case 1:
-IneuT: [1,2, 1,2, 1], TARGET: 3
- ExpecTep OuTPUT: 4

o TesT CASE 2:
- IneuT: [0, O, O, O], TArGET: O
- ExpecTep OuTtpPuT: 10

e TesT CAsE 3:
- IneuT: [-1, -1, 1], TARGET: O
- ExpecTED OUTPUT: 1

CoNcCLUSION

THE SUBARRAY SUM HACKERRANK SOLUTION IS A PRACTICAL PROBLEM THAT HELPS YOU UNDERSTAND THE CONCEPTS OF
ARRAYS AND CUMULATIVE SUMS. BY USING THE PREFIX SUM TECHNIQUE, YOU CAN EFFICIENTLY COUNT THE NUMBER OF
CONTIGUOUS SUBARRAYS THAT SUM TO A TARGET VALUE. THIS APPROACH SIGNIFICANTLY REDUCES THE TIME COMPLEXITY
COMPARED TO THE BRUTE FORCE METHOD. MASTERING THIS PROBLEM WILL NOT ONLY ENHANCE YOUR PROBLEM-SOLVING SKILLS
BUT ALSO PREPARE YOU FOR MORE ADVANCED CHALLENGES IN COMPETITIVE PROGRAMMING AND TECHNICAL INTERVIEWS.

FREQUENTLY AskeD QUESTIONS

WHAT IS THE SUBARRAY SUM PROBLEM ON HACKERRANK?

THE SUBARRAY SUM PROBLEM ON HACKERRANK REQUIRES YOU TO FIND THE COUNT OF CONTIGUOUS SUBARRAYS WITHIN AN
ARRAY THAT SUM TO A GIVEN VALUE.

\WHAT IS THE TIME COMPLEXITY OF AN OPTIMAL SOLUTION FOR THE SUBARRAY SUM
PROBLEM?

AN OPTIMAL SOLUTION FOR THE SUBARRAY SUM PROBLEM CAN BE ACHIEVED WITH A TIME COMPLEXITY OF O(N) USING A HASH
MAP TO STORE THE CUMULATIVE SUMS.

How Do YOU HANDLE NEGATIVE NUMBERS IN THE SUBARRAY SUM PROBLEM?

T O HANDLE NEGATIVE NUMBERS, YOU MAINTAIN A CUMULATIVE SUM AND USE A HASH MAP TO TRACK HOW MANY TIMES EACH



SUM HAS OCCURRED, ALLOWING YOU TO ACCOUNT FOR NEGATIVE CONTRIBUTIONS TO THE SUM.

\W/HAT DATA STRUCTURE IS TYPICALLY USED TO SOLVE THE SUBARRAY SUM PROBLEM
EFFICIENTLY?

A HASH MAP (OR DICTIONARY) IS TYPICALLY USED TO STORE THE CUMULATIVE SUMS AND THEIR FREQUENCIES, ALLOWING FOR
EFFICIENT LOOKUP AND UPDATES.

CAN THE SUBARRAY SUM PROBLEM BE SOLVED USING A BRUTE-FORCE APPROACH?

YES, YOU CAN SOLVE THE SUBARRAY SUM PROBLEM USING A BRUTE-FORCE APPROACH BY CHECKING ALL POSSIBLE SUBARRAYS,
BUT THIS HAS A TIME COMPLEXITY OF O(NA2>/ WHICH IS INEFFICIENT FOR LARGER ARRAYS.

WHAT IS A COMMON MISTAKE WHEN IMPLEMENTING THE SUBARRAY SUM SOLUTION?

A COMMON MISTAKE IS NOT PROPERLY HANDLING THE CASE WHERE THE SUM OF SUBARRAYS EQUALS THE TARGET AT THE
BEGINNING OF THE ARRAY, WHICH CAN LEAD TO INCORRECT COUNTS.

How Do YOU TEST YOUR SOLUTION FOR THE SUBARRAY SUM PROBLEM?

YOU CAN TEST YOUR SOLUTION BY USING VARIOUS TEST CASES, INCLUDING EDGE CASES SUCH AS AN EMPTY ARRAY, ALL
NEGATIVE NUMBERS, AND CASES WHERE NO SUBARRAY SUMS TO THE TARGET.

\WHAT PROGRAMMING LANGUAGES ARE COMMONLY USED TO SOLVE THE SUBARRAY SUM
PROBLEM ON HACKERRANK?

COMMON PROGRAMMING LANGUAGES USED FOR SOLVING THE SUBARRAY SUM PROBLEM ON HACKERR ANK INCLUDE PYTHON,
Java, C++, AND JAVASCRIPT.
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