Number of ways of getting each Poker Hand

	n(royal flush) =
	4C1
	
	
	
	=
	4

	
	(
choose 1 suit
	
	
	
	
	

	n(straight 
	10
	4C1
	–
	4
	=
	36

	flush) =
	(
a straight can
start with A,
2, 3, ... or 10
	(
choose 1 suit
	(
subtract
	(
royal flushes
	
	

	n(4 of a kind) =
	13C1
	4C4
	12C1
	4C1
	=
	624

	
	(
choose 1
face value
	(
choose 4 cards with this face value
	(
choose 1 other face value
	(
choose 1 card with this face value
	
	

	n(full house) =
	13C1
	4C3
	12C1
	4C2
	=
	3744

	
	(
choose 1
face value
	(
choose 3 cards with this face value
	(
choose 1 other face value
	(
choose 2 cards with this face value
	
	

	n(flush) =
	4C1
	13C5
	–
	10 4C1
	=
	5108

	
	(
choose 1 suit
	(
choose 5 cards from this suit
	(
subtract
	(
straight flushes & royal flushes
	
	

	n(straight) =
	10
	(4C1)5
	–
	10 4C1
	=
	10200

	
	(
a straight can
start with A,
2, 3, ... or 10
	(
choose 5 cards with these face values
	(
subtract
	(
straight flushes & royal flushes
	
	

	n(3 of a kind) =
	13C1
	4C3
	12C2
	(4C1)2
	=
	54912

	
	(
choose 1
face value
	(
choose 3 cards with this face
value
	(
choose 2 other face values
	(
choose 2 cards with these face values
	
	

	n(2 pairs) =
	13C2
	(4C2)2
	11C1
	4C1
	=
	123552

	
	(
choose 2
face values
	(
choose 2 cards with each of these 2 face values
	(
choose 1 other face value
	(
choose 1 card with this face value
	
	

	n(1 pair) =
	13C1
	4C2
	12C3
	(4C1)3
	=
	1098240

	
	(
choose 1
face value
	(
choose 2 cards with this face
value
	(
choose 3 other face values
	(
choose 3 cards with these face values
	
	

	n(no pair) =
	13C5
	(4C1)5
	– 10200
	– 5148
	=
	1302540

	
	(
choose 5
face values
	(
choose 5 cards with these face values
	(
subtract straights
	(
subtract flushes, straight flushes, royal flushes
	
	

	Total =
	52C5
	
	
	
	=
	2598960


Ref: Mathematical Gazette 1989 pg 313

