ODDS & EVENS
The sum of any two odd numbers and sum of any two even numbers will always be an even number. The sum of an odd number and an even number will always be an odd number. 
So to check if the set A (2 Odd nos and 3 even nos) is fair, let us find the possible combinations that could be taken out.
	SL#
	Ball 1 
	Ball2
	Win/Loose

	1
	2
	3
	

	2
	2
	4
	W

	3
	2
	5
	

	4
	2
	6
	W

	5
	3
	4
	

	6
	3
	5
	W

	7
	3
	6
	

	8
	4
	5
	

	9
	4
	6
	W

	10
	5
	6
	



	
So in 10 possible combinations only 4 could be winning scenario hence the game cannot be fair as the probability of winning is 40%. (
  A ball is picked
Odd/Even
3
/4
1
/4
2/4
2/4
Odd/Even
Odd/Even
)


	ODD 	EVEN
	2/5	3/5


	EVEN – LOOSE            ODD - WIN	E	VEN–WIN           ODD-LOOSE


Probability of Odd-Odd combination =   2/5*1/4   =   2/20   
Probability of Even - Even combination   =   3/5*2/4   =   6/20
Total chance of winning = Odds +Evens   =   (2/20) + (6/20)   =  8/20  =  0.4  =  40%




 (
  A ball is picked
Odd/Even
Does the rest of basket have equal # of odd &even 
nos?
Does the rest of basket have equal # of odd &even 
nos?
Since 
 both the above conditions cannot be satisfied at the same time
, the
 game is 
not 
fair
)	


	Odd	Even



	





But this cannot happen as each time we take a ball, we are subtracting a number from the total no. of even/odd. The game can’t hold true for both the scenarios as it will be inclined to one side either odd/even. So game won’t be fair.









For Set B
	SL#
	Ball 1 
	Ball2
	Win/Loose

	1
	1
	3
	W

	2
	1
	5
	W

	3
	1
	6
	

	4
	1
	7
	W

	5
	3
	5
	W

	6
	3
	6
	

	7
	3
	7
	W

	8
	5
	6
	

	9
	5
	7
	W

	10
	6
	7
	


So in 10 possible combinations 6 could be winning scenarios hence the probability of winning is 60%.
 (
  A ball is picked
Odd/Even
1/4
3/4
0
4 
Odd/Even
Odd/Even
)


	ODD 	EVEN
	4/5	1/5


	EVEN – LOOSE            ODD - WIN	E	VEN–WIN           ODD-LOOSE


Probability of Odd-Odd combination =   4/5*3/4   =   12/20   = 3/5
Probability of Even - Even combination   =   1/5*0   =   0
Total chance of winning = Odds +Evens   =   (3/5) + (0)   =  3/5  =  0.6  =  60%



For Set C
	SL#
	Ball 1 
	Ball2
	Win/Loose

	1
	2
	3
	

	2
	2
	4
	W

	3
	2
	5
	

	4
	2
	6
	W

	5
	2
	8
	W

	6
	3
	4
	

	7
	3
	5
	W

	8
	3
	6
	

	9
	3
	8
	

	10
	4
	5
	

	11
	4
	6
	W

	12
	4
	8
	W

	13
	5
	6
	

	14
	5
	8
	

	15
	6
	8
	W


So in 15 possible combinations, 7 could be winning scenarios hence the probability of win is 46.7%. (
  A ball is picked
Odd/Even
4
/
5
1/5
3/
5
2/5
Odd/Even
Odd/Even
)


	ODD 	EVEN
	2/6	4/6


	EVEN – LOOSE            ODD - WIN	E	VEN–WIN           ODD-LOOSE

Probability of Odd-Odd combination =   2/6 * 1/5   =   2/30
Probability of Even - Even combination   =   4/6 * 3/5   =   12/30
Total chance of winning = Odds +Evens   =   (2/30) + (12/30)   =   14/30   =   0.467   =   46.7%

For Set D
	SL#
	Ball 1 
	Ball2
	Win/Loose

	1
	1
	3
	W

	2
	1
	4
	

	3
	1
	5
	W

	4
	1
	7
	W

	5
	1
	9
	W

	6
	3
	4
	

	7
	3
	5
	W

	8
	3
	7
	W

	9
	3
	9
	W

	10
	4
	5
	

	11
	4
	7
	

	12
	4
	9
	

	13
	5
	7
	W

	14
	5
	9
	W

	15
	7
	9
	W


So in 15 possible combinations, 10 could be winning scenarios hence the probability of win is 66.7%. (
  A ball is picked
Odd/Even
1
/5
4
/5
0
5
/5
Odd/Even
Odd/Even
)


	ODD 	EVEN
	5/6	1/6


	EVEN – LOOSE            ODD - WIN	E	VEN–WIN           ODD-LOOSE


Probability of Odd-Odd combination =   5/6*4/5 =   20/30   = 2/3
Probability of Even - Even combination =   1/6*0 = 0
Total chance of winning = Odds +Evens   =   (2/3) + 0   =   2/3   =   0.667   =   66.7%
Summarising the findings
	SETS
	A
	B
	C
	D

	Winning Probability %
	40
	60
	46.7
	66.7



Hence I would choose Set D for maximising my winning probability

