RECURSIVE DIGIT SUM HACKERRANK SOLUTION

RECURSIVE DIGIT SUM HACKERRANK SOLUTION IS A PROBLEM THAT CHALLENGES PARTICIPANTS TO UNDERSTAND THE CONCEPT
OF RECURSION WHILE EFFECTIVELY MANIPULATING NUMBERS. THE PROBLEM IS PART OF THE HACKERR ANK PLATFORM, WHICH
OFFERS A WIDE ARRAY OF CODING CHALLENGES TO ENHANCE PROGRAMMING SKILLS. IN THIS ARTICLE, WE WILL EXPLORE THE
RECURSIVE DIGIT SUM PROBLEM, PROVIDE AN IN-DEPTH EXPLANATION OF THE SOLUTION, AND DISCUSS THE IMPLEMENTATION IN
VARIOUS PROGRAMMING LANGUAGES.

UNDERSTANDING THE PROBLEM STATEMENT

THE RECURSIVE DIGIT SUM PROBLEM REQUIRES YOU TO COMPUTE A SINGLE-DIGIT NUMBER DERIVED FROM A GIVEN INTEGER. THE
PROCESS INVOLVES REPEATEDLY SUMMING THE DIGITS OF THE NUMBER UNTIL YOU ARRIVE AT A SINGLE-DIGIT RESULT. THE
CHALLENGE BECOMES MORE INTERESTING WHEN YOU CONSIDER LARGE NUMBERS, AS THEY MAY REQUIRE MULTIPLE ITERATIONS OF
SUMMATION.

ProBLEM DEFINITION

THE TASK CAN BE DEFINED AS FOLLOWS:

1. YOU ARE GIVEN AN INTEGER, 'N', AND A RADIX, k.

2. YOU WILL FIRST MULTIPLY 'N' BY 'k AND THEN RECURSIVELY SUM THE DIGITS OF THE RESULT.

3. THE PROCESS CONTINUES UNTIL A SINGLE-DIGIT NUMBER IS OBTAINED.

FOR EXAMPLE, IF 'N = 9875" AND 'k = 4', THE FIRST STEP WOULD BE TO CALCULATE ‘9875 4 = 39500". THE NEXT STEP IS

TO SUM THE DIGITS oF '39500°", WHICH YIELDS '3+ 9 + 5+ 0+ 0= 17" SINCE ' 17" IS NOT A SINGLE DIGIT, WE SUM THE
DIGITS OF ' 17", RESULTING IN ' T + 7 = 8. THEREFORE, THE FINAL RESULT FOR THIS EXAMPLE WOULD BE '8".

STeEPS TO SOLVE THE PROBLEM

ToO EFFECTIVELY SOLVE THE RECURSIVE DIGIT SUM PROBLEM, FOLLOW THESE STEPS:

1. READ THE INPUTS: READ THE VALUES OF 'N' AND 'k'.
2. CALCULATE THE INITIAL PRODUCT: MULTIPLY 'N' BY 'k' TO OBTAIN A NEW NUMBER, 'PRODUCT .

3. IMPLEMENT A RECURSIVE FUNCTION: CREATE A FUNCTION THAT SUMS THE DIGITS OF A NUMBER AND CHECKS IF THE RESULT
IS A SINGLE DIGIT.

4. RETURN THE RESULT: ONCE A SINGLE-DIGIT RESULT IS ACHIEVED, RETURN IT.

ReCURSIVE FUNCTION EXPLANATION

THE RECURSIVE FUNCTION IS CRUCIAL IN THIS PROBLEM. |T WORKS AS FOLLOWS:

- BAse CASE: IF THE NUMBER IS A SINGLE DIGIT, RETURN THAT NUMBER.
- RecursIVE CASE: IF THE NUMBER IS GREATER THAN 9, CONVERT THE NUMBER TO A STRING, SPLIT IT INTO ITS DIGITS, CONVERT



THEM BACK TO INTEGERS, AND SUM THEM. THEN CALL THE FUNCTION RECURSIVELY WITH THIS SUM UNTIL A SINGLE DIGIT IS
REACHED.

PSEUDOCODE FOR THE SOLUTION

HERE’S A SIMPLE PSEUDOCODE REPRESENTATION OF THE RECURSIVE DIGIT SUM SOLUTION:

ARNY

FUNCTION RECURSIVE_DIGIT_SUM(N, K):
PRODUCT = N k
RETURN DIGIT_SUM(PRODUCT)

FUNCTION DIGIT_SUM(NUM):
IFNuM < 10:

RETURN NUM

ELSE:

sum=0

WHILE NuM > O:

suM +=NuM Y% 10

NuM =n~um // 10

RETURN DIGIT_SuM(SuM)
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IMPLEMENTING THE SOLUTION IN DIFFERENT LANGUAGES

BELO\X/, WE PROVIDE IMPLEMENTATIONS OF THE RECURSIVE DIGIT SUM SOLUTION IN PYTHON ANDJAVA.

PYTHON IMPLEMENTATION

“'PYTHON

DEF RECURSIVE_DIGIT_SUM(N, K):
PRODUCT = N K

RETURN DIGIT_SUM(PRODUCT)

DEF DIGIT_SUM(NUM):
IFNUM < 10:

RETURN NUM

ELSE:

TOTAL=0

WHILE NUM > O:

TOoTAL +=NuUM % 10

NuM //=10

RETURN DIGIT_SUM(TOTAL)

EXAMPLE USAGE

N=9875

k=4

RESULT = RECURSIVE_DIGIT_SUM(N, k)
PRINT(RESULT) OUTPUT: 8
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JAVA IMPLEMENTATION

A

JAVA
PUBLIC CLASS RECURSIVEDIGITSUM {

PUBLIC STATIC vVoIb MAIN(STRING[] ARGS) {
INTN=9875;

INT k= 4;

INT RESULT = RECURSIVEDIGITSUM(N, k);
SYSTEM.OUT.PRINTLN(RESULT); // OUTPUT: 8
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PUBLIC STATIC INT RECURSIVEDIGITSUM(INT N, INT k) {
INT PRODUCT = N K;
RETURN DIGITSUM(PRODUCT);

}

PUBLIC STATIC INT DIGITSUM(INT NUM) {
iF(num < 10)

RETURN NUM;

} eLse {

INT TOTAL = O;

wHILE (NuM > 0) {

TOTAL +=NuM 9% 10;
NUM /= 10;

}

RETURN DIGITSUM(TOTAL);
}

}

}
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CoMPLEXITY ANALYSIS

UNDERSTANDING THE COMPLEXITY OF THE RECURSIVE DIGIT SUM SOLUTION IS ESSENTIAL FOR EVALUATING ITS EFFICIENCY.

TiME COMPLEXITY

THE TIME COMPLEXITY CAN BE ANALYZED AS FOLLOWS:

- THE DIGIT SUMMATION TAKES O(D) TIME, WHERE D IS THE NUMBER OF DIGITS IN THE NUMBER.
- SINCE THE NUMBER OF DIGITS REDUCES LOGARITHMICALLY WITH EACH RECURSIVE CALL, THE OVERALL TIME COMPLEXITY CAN BE
APPROXIMATED TO O(LOG N) FOR EACH DIGIT SUMMATION UNTIL A SINGLE DIGIT IS REACHED.

SpAcCeE COMPLEXITY

THE SPACE COMPLEXITY IS PRIMARILY DUE TO THE RECURSION STACK, WHICH IS O(LOG N) DUE TO THE REDUCTION IN THE

NUMBER OF DIGITS WITH EACH RECURSIVE CALL.



CoNcCLUSION

THE RECURSIVE DIGIT SUM HACKERRANK SOLUTION PROVIDES AN EXCELLENT EXERCISE IN RECURSION AND NUMBER MANIPULATION.
BY FOLLOWING THE STEPS OUTLINED IN THIS ARTICLE, UNDERSTANDING THE PROBLEM, AND IMPLEMENTING IT IN VARIOUS
PROGRAMMING LANGUAGES, YOU CAN ENHANCE YOUR CODING SKILLS AND PREPARE FOR SIMILAR CHALLENGES IN THE FUTURE.
PRACTICING WITH SUCH PROBLEMS ON PLATFORMS LIKE HACKERRANK NOT ONLY SHARPENS YOUR ALGORITHMIC THINKING BUT
ALSO IMPROVES YOUR PROBLEM~SOLVING CAPABILITIES IN REAL-WORLD APPLICATIONS.

FREQUENTLY ASkeD QUESTIONS

\W/HAT IS THE RECURSIVE DIGIT SUM PROBLEM IN HACKERRANK?

THE RECURSIVE DIGIT SUM PROBLEM REQUIRES CALCULATING THE REPEATED SUM OF DIGITS OF A NUMBER UNTIL A SINGLE DIGIT IS
OBTAINED, USING A RECURSIVE APPROACH.

How Do YOU APPROACH SOLVING THE RECURSIVE DIGIT SUM PROBLEM?

ToO SOLVE THE RECURSIVE DIGIT SUM PROBLEM, REPEATEDLY SUM THE DIGITS OF THE NUMBER UNTIL THE RESULT IS A SINGLE
DIGIT. THIS CAN BE DONE USING A RECURSIVE FUNCTION OR AN ITERATIVE APPROACH.

\WHAT IS AN EFFICIENT WAY TO IMPLEMENT THE RECURSIVE DIGIT SUM IN PYTHON?

YOU CAN CREATE A RECURSIVE FUNCTION THAT TAKES AN INTEGER, CONVERTS IT TO A STRING TO SUM ITS DIGITS, AND CALLS
ITSELF WITH THE NEW SUM UNTIL A SINGLE DIGIT IS ACHIEVED.

\WHAT ARE THE INPUT CONSTRAINTS FOR THE RECURSIVE DIGIT SUM PROBLEM ON
HAckerRANK?

THE INPUT TYPICALLY CONSISTS OF TWO INTEGERS, N (THE NUMBER TO COMPUTE THE SUM FOR) AND K (THE NUMBER OF TIMES
TO CONCATENATE N). THE CONSTRAINTS CAN VARY, BUT N CAN BE VERY LARGE, REQUIRING CAREFUL HANDLING.

CAN YOU EXPLAIN HOW TO HANDLE LARGE NUMBERS IN THE RECURSIVE DIGIT SUM
PROBLEM?

FOR LARGE NUMBERS, YOU CAN COMPUTE THE DIGIT SUM USING MODULAR ARITHMETIC TO AVOID OVERFLOW AND ENSURE
EFFICIENT CALCULATIONS WITHOUT NEEDING TO HANDLE THE ENTIRE NUMBER AS A STRING.

\WHAT IS THE EXPECTED OUTPUT OF THE RECURSIVE DIGIT SUM FUNCTION?

THE EXPECTED OUTPUT IS A SINGLE DIGIT INTEGER THAT REPRESENTS THE FINAL RECURSIVE DIGIT SUM OF THE GIVEN NUMBER
AFTER PROCESSING.

How DOES THE RECURSIVE DIGIT SUM RELATE TO DIGITAL ROOTS?

THE RECURSIVE DIGIT SUM IS ESSENTIALLY THE SAME AS FINDING THE DIGITAL ROOT OF A NUMBER, WHICH CAN BE CALCULATED
USING THE FORMULA (N- 1) % 9 + 1 For N> 0.

\WHAT ARE COMMON PITFALLS TO AVOID WHEN IMPLEMENTING THE RECURSIVE DIGIT



SuM?

COMMON PITFALLS INCLUDE NOT HANDLING LARGE NUMBERS CORRECTLY, INCORRECT BASE CASES IN RECURSION, AND FAILING TO
ACCOUNT FOR EDGE CASES LIKE ZERO OR NEGATIVE NUMBERS.
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