Strange Bank Account 2
Solution by Diophantine Equation and Euclidean Algorithm
Short answer - Infinite ways

Explanation
This question that allows the cancelling of transaction creates 4 possible cases where:-

Case 1
Allison deposits 2 and withdraws 3
To allow this word problem to expressed in an algebraic form,
Let the amount of deposits be x and the amount of withdraws be y.


As the question already gives us one solution which is 7 deposits and 3 withdrawals



We then can make a generalisation to create an equation for the possible solutions for this equation which includes negative and positive solutions.

This generalisation is made by using n as a representative of all integers. 

For the deposits (x), multiply the unknown n with the coefficient value of the withdrawals (y) which is 3 to obtain 3n. We then add that value to our solution which is 7 to obtain (7+3n). This value then becomes the general equation for the deposits. 

For the withdrawals (y), multiply the unknown n with the coefficient value of the deposits (x) which is 2 to obtain 2n. We then add that value to our solution which is 3 to obtain (3+2n). 
This value then becomes the general equation for the withdrawals.

This positive or negative sign of the coefficients of n are decided based on the coefficients of x and y. If they are both positive, the one of the coefficients of n have to be positive and the other has to be negative. If one is negative and the other is positive, then the coefficients of n have to be both positive or both negative. 
This rules are created in accordance to algebraic rules as when we expand this particular case:




The n values cancel out and we obtain the same original equation. Thus, this is how the general formula is obtained.


As we cannot have a negative deposit, we only look for positive answers.



As we cannot have a negative withdrawal, we only look for positive answers



Therefore, based on both inequalities, we can deduce that

(infinite cases)

Possible solutions when n = -1,0,1,2,3…

	n-value
	x 
	y 

	-1
	4
	1

	0
	7
	3

	1
	10
	5

	2
	13
	7




Case 2
Allison deposits 2 and cancels a withdrawn 3
Let that be expressed as


Creating the general equation based on the solution given.



As both coefficients of x and y are positive, one of the coefficients of n must be positive and other one must be negative


Finding positive deposits



Finding positive withdrawals




Therefore,


As we only want integer solutions,
Therefore, n = 0 (one case)

Possible solution when n = 0

	n-value
	x 
	y 

	0
	1
	1



Case 3
Allison cancels a deposited 2 and cancels a withdrawn 3

In this case, no particular solution was given in the question. We must then find our own solution before being able to create the general equation. 

Finding the GCD (Greatest Common Divisor)


By using the Euclidean Algorithm (Wesstein) we can express the coefficients of the unknowns as a multiple of each other with an added remainder.
 ,

where q is the quotient of the division of a and b
where r is the remainder of the division.

In this case, this is the representation.


We can then rewrite is as this to mimic the original equation


As the remainder is a factor of c, the whole equation just needs to be multiplied by 5.


We then have found one possible solution to this equation.


Then we create our general equations. In this case the coefficient of x is negative and the coefficient of y is positive. Therefore, both the coefficients of n must be both positive or both negative.


Finding only positive deposits




Finding only positive deposits



Therefore, we can deduce that 


As we only want integer solutions,
 (infinite cases)

All possible solutions when n = -2,-1,0,1

	n-value
	x 
	y 

	-1
	2
	3

	0
	5
	5

	1
	8
	7

	2
	11
	9




Case 4
Allison cancels a deposited 2 and withdraws 3
Let that be expressed as


There are no positive values of x and y that would be make this equation possible. However, assuming that there is money already inside the bank account, you can then change the amount of money inside.


Can Alison change the balance in her account by other amounts in many different ways?
Short answer - Yes. A total of 4 different ways.
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