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Algorithms are abstract programs to perform commonly occurring tasks. For instance, there are several different, efficient 

algorithms for sorting objects into order. The thing about algorithms is that they can be run by human beings as well as 

computers. There is a reasonably efficient algorithm for sorting a large number of numbered papers using a ten -pocket bin. 

(CS folks call it Hollerith sorting).Data structures are abstract organizations of data that facilitate an algorithm’s work.It is 

important to know common algorithms and data structures because it’s way easier to implement something 

already-worked-out than to reason every time from first principles. All professions rely on bodies of alrea dy-worked-out 

knowledge. 
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1.INTRODUCTION 

In today’s scenario money transactions have abruptly 

increased between the different aspects of the world to 

meet the demands. So it might happen sometimes that 

the transaction between certain groups of people form a 

complex cyclic graph making it difficult for someone to 

tell how much money one person should give to the 

other so that their net balance at the end becomes null 

or zero . Keeping this real life problem in mind we 

thought to go through its thorough study and we got to 

know about an algorithm known as “Minimum split 

wise cash flow algorithm“ which solves this problem 

and returns us a very easily executable network of 

transactions . Thus after the research and 

implementation of the algo we came to a conclusion to 

demonstrate this using a web based application where 

we can create a similar problem 

of complex transactions and later stabilize it to a 

simpler one . 

So for this we are going to use heap as a base data 

structure for maintaining the maximum and minimum 

amount of transactions .  

 Tech Stack for this purpose will be HTML , CSS , 

Javascript for frontend and Node.js is used for the 

server side . 

 This project lies in the domain of Algorithmic 

implementation of real world problem portrayed as a 

demo implementation through a Web App. 

 

2. OBJECTIVE 

 In today's scenario, when a group of people have 

exchange of money between them on the basis of trust 

like lending money to someone which they will return 

in some point in the future. This would result in a 

complex cycle of debts and credit between people.  

The overall objective of this study is to map out , 

analyze and resolves the issue of net balance which 

might occur when a  
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group of people credits or debit some amount of money 

with each other thus forming a complex cyclic graph. It 

simplifies the cyclic graph into an acyclic graph by 

storing each edge into a min heap and maintaining net 

credit or debit at each vertex. Therefore, this will show 

the user how to resolve the debts and credits with its 

other peers in the most optimal way. 

 

3. PURPOSE FOR RESEARCH 

In real world, there is a case of complex cycle of debts 

and credits between individual parties which would 

give rise to a lot of misunderstanding. This problem can 

be solved by this project that implements an algorithm 

which will find a path of money transactions amongst 

the parties to resolve debts.  

 

4. SIGNIFICANCE 

The significance of this project is that this could solve 

the real world problem quickly and can be used by a 

large group of people. There would be chances of 

giving wrong amount of money to the lender. Using 

this, there would be no possibility of this issue. 

 

5. REAL LIFE EXAMPLE (LITERATURE SURVEY) 

 The idea is to use split-wise algorithm where at every 

step, settle all amounts of one person and recur for 

remaining n-1 persons. 

 For example, if the following weighted directed 

graph represents some people and the arrows represent 

debts between them (Alice owes Bob $20 and Charlie 

$5, Bob owes Charlie $10, etc.): 

 How to pick the first person? To pick the first person, 

calculate the net amount for every person where net 

amount is obtained by subtracting all debts (amounts to 

pay) from all credits (amounts to be paid). Once net 

amount for every person is evaluated, find two persons 

with maximum and minimum net amounts. These two 

persons are the most creditors and debtors. The person 

with minimum of two is our first person to be settled 

and removed from list.  

 

 Let the minimum of two amounts be x. We pay ‘x ’ 

amount  

Fig1. Real life example based on the project. from the 

maximum debtor to maximum creditor and settle one 

person.  

If x is equal to the maximum debit, then maximum 

debtor is settled, else maximum creditor is settled. 

There's no sense in $10 making its way from Alice to 

Bob and then from Bob to Charlie if Alice could just 

give it to Charlie directly. 

The goal, then, in the general case is to take a debt 

graph and simplify it (i.e. produce a new graph with the 

same nodes but different edges) 

 
6. IMPLEMENTATION OF HEAPS 

 In computer science, a heap is a specialized 

tree-based data structure which is essentially an almost 

complete tree that satisfies the heap property: in a max 

heap, for any given node C, if P is a parent node of C, 

then the key (the value) of P is greater than or equal to 

the key of C. In a min heap, the key of P is less than or 

equal to the key of C.The node at the "top" of the heap 

(with no parents) is called the root node. 

 Example of a binary max-heap with node keys being 

integers between 1 and 100. 

 The heap is one maximally efficient implementation 

of an abstract data type called apriority queue, and in 

fact, priority queues are often referred to as "heaps", 

regardless of how they may be implemented. In a heap, 

the highest (or lowest) priority element is always stored 

at the root.  

 However, a heap is not a sorted structure; it can be 

regarded as being partially ordered. A heap is a useful 

data structure when it is necessary to repeatedly 

remove the object with the highest (or lowest) priority, 

or when insertions need to be interspersed with 

removals of the root node. 

 

7. METHODOLOGY AND ALGORITHM USED  

MINIMUM SPLITWISE CASHFLOW ALGORITHM 

Do following for every person Pi where i is from 0 to 

n-1.  

• Compute the net amount for every person. The net 

amount for person ‘i ’ can be computed by 

https://en.m.wikipedia.org/wiki/Computer_science
https://en.m.wikipedia.org/wiki/Tree_(data_structure)
https://en.m.wikipedia.org/wiki/Data_structure
https://en.m.wikipedia.org/wiki/Node_(computer_science)
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https://en.m.wikipedia.org/wiki/Abstract_data_type
https://en.m.wikipedia.org/wiki/Priority_queue
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subtracting sum of all debts from sum of all 

credits. 

• Find the two persons that are maximum creditor 

and maximum debtor. Let the maximum amount 

to be credited maximum creditor be maxCredit 

and maximum amount to be debited from 

maximum debtor be maxDebit. Let the maximum 

debtor be Pd and maximum creditor be Pc. 

• Find the minimum of maxDebit and maxCredit. 

Let minimum of two be x. Debit ‘x ’ from Pd and 

credit this amount to Pc 

• If x is equal to maxCredit, then remove Pc from set 

of persons and recur for remaining (n-1) persons. 

• If x is equal to maxDebit, then remove Pd from set 

of persons and recur for remaining (n-1) persons. 

 

Algorithmic Paradigm: Greedy  

Time Complexity: O(N^2) where N is the number of 

persons. 

 

8.SALIENT FEATURES 

• It solves the problem in an optimal way by 

taking everyone's record in a single entity. 

• It utilizes space and time complexity in most 

efficient manner. 

9. APPLICATIONS 

• Splitwise is an app that allows consumers to split 

expenses with friends. If a group needs to share 

the cost of a particular bill, Splitwise ensures that 

anyone who pays is reimbursed the correct 

amount and with a minimal number of 

transactions. 

• The app is marketed to keep track of informal 

debts, including the cost of rent, dining and travel 

expenses, bills, and more. 

• Uses less time and cost for contract settlement. 

• Reduces the number of transactions. 

 

10. RESULT 

The given problem can be solved using the solve button 

and you will get the minimum transactions represented 

by edges. 

 

 

 

 

Fig2. Output of the project 

 

11. CONCLUSION 

A real life problem has been solved using the Minimum 

Splitwise Cashflow algorithm, and has been 

demonstrated with a web app. 

 

12. SCOPE OF THE PROJECT 

• A cash settler is a settlement method used in certain 

futures and options contracts where, upon 

expiration  

• or exercise, the seller of the financial instrument 

does not deliver the actual (physical) underlying 

asset but instead transfers the associated cash 

position. 

• Derivative trades are settled in cash when physical 

delivery of an asset does not take place upon 

exercise or expiration. 

• Cash settlement has enabled investors to bring 

liquidity into derivative markets. 

• Cash-settled contracts require less time and costs to 

deliver upon expiration. 
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