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Problem: Find thenumberof poker handsof eachtype. For thepurposesof this problem,a poker handconsistsof 5 cards
chosenfrom astandardpackof 52(no jokers).Also for thepurposesof thisproblem,theacecanonly beahighcard.In other
words,thecardsequence

���
, � � , � � , � � , � 	 is nota straight,sincetheaceis ahigh cardonly.

Herearethedefinitionsof thehands:

Royal flush: 
 � through
�

in thesamesuit.

Example: 
 � � , �
� , ��� , ��� ,
� � .

Straight flush: 5 cardsin sequencein thesamesuit,but nota Royal flush.

Example:� � , � � , � � , � � , � � .

Four of a kind: Fourcardsof thesamerank.

Example:��� , ��	 , ��� , � � , � � .

Full house:Threecardsof onerankandtwo of another.

Example:� � , � � , � � , � 	 , � � .

Flush: Fivecardsin thesamesuit thatarenot in sequence.

Example:� � , � � , � � , � � , � � .

Straight: Fivecardsin sequencethatarenot all in thesamesuit.

Example:� � , � � , � � , � � , 
 � � .

Thr eeof a kind: Threecardsof thesamerank;theothersof differentrank.

Example: � � , �
� , �
� , � � , ��	 .

Two pairs: Two pairsof cards.

Example:� 	 , � � , � � , � � ,
� � .

Pair: A singlepairof cards.

Example:� � , � � , � � , � � , ��� .

Bust: A handwith noneof theabove.

Example:� � , � � , � � , � 	 , 
 � � .
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Total Hands: Thereare � � ��
����� �  !  " #

total hands.

Royal Flush: Thereare4 of these,sincethehandis completelydeterminedby thesuit,andthereare4 possiblesuits.

Straight Flush: Thehandis completelydeterminedby the lowestcard,which canbeanything between
�

and
 

in any suit
(if thelowestcardis $ # , it’sa royal flush).Thereare

!
choicesin % suits,making & � straightflushes.

Four of a kind: Thereare $ & differentranksto choosefor thefour of a kind, andoncethat’s picked,thereare % ! additional
cardsto completethehand.Thereforethereare $ &�' % !(��" � % hands.

Full house:Thereare $ & waysto choosetherankthatappears3 times,andthen $ � waysto pick thepair. Thereare � ) * � ways
to pick thetriplet, and � ) �

�
waysto pick thepair. Thusthereare $ &�' $ � ' � ) * � ' � ) �

� � & + % % waysto makea full house.

Flush: Thereare % suits. Oncethe suit is chosen,thereare � , *�
�

waysto pick the cards,but
 

of thosechoicesareeither
straightor royal flushes.Therefore,thereare %(' - � , *�

�/.� 01��� $ $ � flushes.

Straight: The lowestcardin a straightcanbeof any rankbetween
�

and $ # , so thereare
 

possiblelowestranks.We then
needto pick a cardof eachrank,which canbedonein % � ways.But % of thosewayswill all bein thesamesuit,sothereare ' - % � . % 01�� $ ! # differentstraights.

Thr eeof a kind: Thereare $ & kinds, from which you canpick the & cardsin � ) * � ways. Oncethey’re picked,you needto
choose2 othercards.Thefirst canbechosenin % ! ways,andonceit’spicked,thesecondin % % ways.But thoselasttwo cards
canbepickedin eitherorder, sowe mustdivideby 2, giving a grandtotalof $ &�' � ) * � ' % ! ' % % 2 ����� %  $ � .
Two pairs: Thetwo rankscanbechosenin � , *�

�
ways.Oncethey’repicked,thereare � ) �

�
waysto pick thetwo particularcards

of eachrank.Finally, thefinal cardcanbepickedin any of % % ways,makingthegrandtotal: � , *�
� '3� ) �

� '3� ) �
� ' % % � $ � & � � � .

Pair: The rank canbe chosenin $ & ways,andthe two cardsof that rank in � ) �
�

ways. Next, we mustchoose& cardsof
differentranks,which canbe donein % ! , % % , and % # ways. Sincethey canbe picked in any order, we mustdivide by the
numberof permutationsof the & cards,or & 4 . Thetotal numberof pairsis thus: $ &�'3� ) �

� ' % ! ' % %�' % # 2 & 4 � $ #  ! � % # .
Bust: The easiestway to get this is to subtractall the above numbersfrom the grandtotal, but if we cancalculateit in a
differentway, wehaveacheckonall ournumbers.The

�
cardsmustbechosenin

�
differentranks,sothereare

� � ' % ! ' % %5' % # ' & "
ways,but they canbepicked in any ordersowe mustdivide by

� 4 . This setincludesthestraights,flushes,straightflushes,
androyal flushes,sosubtractthemout, for a grandtotalof - � � ' % ! ' % %(' % # ' & " 2 � 4 06.� $ ! #/.�� $ $ �/. & ��. % � $ & # & � " # .
Check answers: %�7�& � 7 " � %/7 � $ $ � 7  $ ! # 7 � %  $ � 7�$ � & � � � 7�$ #  ! � % # 7�$ & # & � " #��8� �  !  " # .
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