5 Card Poker Hands (52 Card Deck)

Possible Hands:  
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Royal Flush: {Ace,King,Queen,Jack,10 of same suit}: 4 possible ways

Straight Flush: 

Suppose: Ace,2,3,4,5 of same suit (4 ways).  Then cycle through all starting points (Ace,2,…,9)  (9 ways)  ( 36 possible ways. 

4 of a kind:

Suppose 4 aces (5th card can be any of the remaining 48 (48 ways). Then cycle through all possible numbers (2,3,…,King)  (13 ways) ( 48(13)=624 possible ways

Full House (A pair of one number, 3 of the other):

Suppose 3 Aces and 2 2’s: 
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. There are 13(12) permutations of 2 numbers where we get 3 of one and 2 of the other: ( 24(13)(12)=3744 possible ways

Flush (All cards of same suit):

Suppose clubs: 
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 ways. There are 4 suits ( 1287(4)=5148 ways. Removing Royal flushes and straight flushes ( 5148-4-36=5108 ways

Straight (5 consecutive numbers):

Suppose (Ace,2,3,4,5) ( (4)(4)(4)(4)(4)=1024 ways. 10 possible starting points (Ace,…,10) ( 10,240 ways. Removing Royal Flushes and straight flushes

 ( 10,240-4-36=10,200 ways

3 of a kind:

Suppose 3 Aces, a 2, and a 3: 
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ways. In place of the 2 and 3, there are 
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=66  ways of selecting the two other numbers ( 64(66)=4224 ways of having 3 aces (and not a full house or 4 of a kind). Repeat this for all 13 numbers

( 4224(13)=54912 possible ways.

2 Pair:

Suppose 2 Aces, 2 2s, and any other number: 
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 ways. In place of aces and 2s, there are 
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ways of choosing the 2 numbers

( 1584(78)=123,552 ways of getting 2 pairs

One Pair:

Suppose 2 Aces, a 2, a 3, and a 4: 
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 ways. In place of 2,3,4, there are 
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ways of selecting 3 numbers from remaining 12, 

( 384(220)=84480 ways of getting (only) a pair of aces. Repeat for all 13 numbers 

( 84480(13)=1,098,240 possible ways

No Pair Hand:

Obtain by subtraction ( 1,302,540 possible ways
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