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Dual Probability Formulas for Poker 

Marvin Ray Burns – Private Tutor

bmmmburns@sbcglobal.net
(317) 371-6571

Why the Student Should Study This Resource

It is a fact that there exists more than one probability formula for most card hands; thus, memorization becomes inefficient in recognizing card hand formulas. This writer hopes to expose the student to two different methods used in drafting and recognizing correct combination - probability formulas for some general poker hands. His objective is to help the student become capable of identifying and constructing other viable probability formulas for card hands.

How Combination Formulas Are Formed

With combination formulas the student generates the number of possible arrangements of k out of n distinct objects (without regard to order). The student may simply write out the number of ways for choosing 2 distinct objects out of 13 as
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. However, sometimes the student must write out combination formulas for complicated processes. The dealing of a poker hand is an experiment consisting of more than one event. For example, out of 13 ranks the student must choose one or more rank(s) at a time, and out of the 4 suits in each rank he or she must choose one or more suit(s). Additionally, the student might have to write the probability formula instead of just a combination formula; in which case she or he will include a denominator
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In general, the student must break a big problem into little problems, solve the little problems, and then put them back together. In the following combination problems, he or she puts the little problems back together with the fundamental counting principle. Hence the student learns a meaningful approach to problem solving. With the learning process in mind, this writer leaves the student with the following short catalog of some card probability formulas and the best of wishes.

One Pair
One pair consists of two cards of the same rank and three of distinct ranks.
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13 ranks - choose 3 of them. We have the 7’s, 4’s and 6’s.
 For each of the 3 ranks – choose 1 of the 4 available suits. We have a spade for the 7’s and the 4’s, and diamonds for the 6’s.
*

10 ranks left - chose 1 rank to have a pair. We have a pair of 8’s.

 4 suits in that rank - choose 2 of them. We have hearts and diamonds.
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1. From the 13 ranks (in the deck of cards) choose 4. We have chosen 8’s, 7’s, 4’s, and 6’s.
2. Select one of those 4 ranks (chosen in 1.) to have a pair. We have a pair of 8’s.
3. From the 4 suits in the rank (chosen in 2.) select 2 suits. We have the 8 of diamonds and of hearts.
*
Select 1 suit out of 4, for each of the remaining 3 ranks (chosen in 1.). We have a spade, another spade and a diamond. 


Two Pair
Two pair consists of two sets of pairs of different ranks and a card from an unused rank.
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13 ranks - choose 2 to have pairs. We have the 8’s, and 6’s.
 4 suits in the first rank - choose 2 of them. We have the 8 of hearts and of diamonds.
4 suits in the remaining rank - choose 2. We have the 6 of hearts and of diamonds.
*

11 ranks left - chose 1. We have a 5.
4 suits in that rank - choose 1. We have a 5 of clubs.
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1. From the 13 ranks choose 3. We have chosen 8’s, 5’s, and 6’s.
2. From the 3 ranks (chosen in 1.) select two that have pairs of suits. We have a pair of 8’s and of 6’s.
3. From one of those ranks (chosen in 2.) select 2 of its 4 suits. We have the 8 of hearts and of diamonds.
4. From the other rank (chosen in 2.), select 2 of the 4 suits. We have the 6 of hearts and of diamonds.
5. Finally, select one suit from the third rank (chosen in 1.). We have the 5 of clubs.


Three of a Kind
A three of a kind has three cards of the same rank and two cards of miscellaneous rank.
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13 ranks - choose one to have three of a kind. We have the 8’s.
 4 suits in the selected rank - choose three. We have the 8 of hearts, diamonds, and clubs.
*

12 ranks are left - choose 2 of them. We have the Jack’s and the 6’s.
4 suits in the first rank - choose one. We have the Jack of spades.
4 suits in the second rank - choose one. We have the 6 of diamonds.
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1. From the 13 ranks choose 3. We have chosen 8’s, Jack’s, and 6’s.
2. From those 3 ranks (chosen in 1.) select one rank to have three of a kind. We have the 8’s.
3. From the 4 suits in the rank (chosen in 2.) select three. We have the eight of hearts, of diamonds, and of clubs.
4. From the 4 suits of the second rank (chosen in 1.) select one suit. We have the Jack of spades.
5. Finally, from the 4 suits in the third rank (chosen in 1.) select one suit. We have the 6 of diamonds.


Four of a Kind
Four of kind is four cards from the same rank, and a fifth card of another rank.
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13 ranks - choose one to have four of a kind. We have the 8’s.

Choose all four of the 4 cards in the rank.

*
Choose one rank of the remaining twelve ranks. We have the 6’s.
Choose one of the four suits in that rank. We have the 6 of diamonds.
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1. From the 13 ranks choose one to have four of a kind. We have selected the 8’s.
2. From that rank (chosen in 1.) select all 4 of the 4 suits.
3. 48 cards left in the deck choose one. We have the 6 of diamonds.


Full House
 

A Full house is three cards of one rank, and two of another rank.
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13 ranks - choose 1 to have three of one kind. We have the 6’s.
4 suits in first rank - choose 3. We have the six of clubs, of hearts, and of diamonds.
*

12 ranks left - chose 1 to have a pair. We have the 8’s.
4 suits in second rank - choose 2. We have the 8 of diamonds and of hearts.
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1. 13 ranks choose 2, of which one will have a pair, and one will have three of a kind. We have a pair of 8’s and three 6’s.
2. Select one of those 2 ranks (chosen in 1.) to have the pair.
3. From the 4 suits in the rank (chosen in 2.) select 2 ranks. We have the 8 of diamonds and of hearts.
4. From the 4 suits of the remaining rank (chosen in 1.), select 3 suits. We have the six of clubs, of hearts, and of diamonds.
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