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Problem: Find the numberof poker handsof eachtype. For the purposef this problem,a poker handconsistsof 5 cards
choserfrom a standargackof 52 (no jokers).Also for the purpose®f this problem theacecanonly beahigh card.In other
words,the cardsequenceié, 2$, 3¢, 48, 50 is nota straight,sincetheaceis a high cardonly.

Herearethe definitionsof thehands:

Royal flush: 10 throughA in the samesuit.
Example:10é, Jb, Qb, K, AM.

Straight flush: 5 cardsin sequencén the samesuit, but nota Royal flush.
Example:4$, 5§, 6, 70, 8¢.

Four of akind: Fourcardsof thesamerank.
Example:Qd, Q0, Q¢, Qh, Th.

Full house: Threecardsof onerankandtwo of another
Example:3é, 3¢, 3&, 99, 9.

Flush: Five cardsin the samesuitthatarenotin sequence.
Example:3é, 4é, 5, Géb, 8.

Straight: Five cardsin sequenc¢hatarenotall in the samesuit.
Example:6é, 7, 8, 9b, 10é.

Threeof akind: Threecardsof thesamerank;the othersof differentrank.
Example:J&, JO, Jb, 76, KQ.

Two pairs: Two pairsof cards.
Example:5Q, 5, 80, 8, AM.

Pair: A singlepair of cards.
Example:3é&, 3¢, 54,90, Q.

Bust: A handwith noneof theabove.
Example:2é, 44, 6, 89, 10é.



Total Hands: Thereare (5?) = 2598960 total hands.

Royal Flush: Thereare4 of these sincethe handis completelydeterminecy the suit,andthereare4 possiblesuits.

Straight Flush: Thehandis completelydeterminedy the lowestcard,which canbe anything betweer2 and9 in ary suit
(if thelowestcardis 10, it’saroyal flush). Thereare8 choicesn 4 suits,making32 straightflushes.

Four of akind: Therearel3 differentranksto chooseor the four of akind, andoncethat's picked, thereare48 additional
cardsto completethe hand.Thereforetherearel3 - 48 = 624 hands.

Full house: Therearel3 waysto chooseherankthatappears times,andthen12 waysto pick thepair. Thereare (3) ways
to pick thetriplet, and () waysto pick the pair. Thusthereare13 - 12 - (3) - (3) = 3744 waysto make afull house.

Flush: Thereare4 suits. Oncethe suit is chosenthereare (153) waysto pick the cards,but 9 of thosechoicesare either
straightor royal flushes.Thereforethereare4 - ((153) —9) = 5112 flushes.

Straight: Thelowestcardin a straightcanbe of any rankbetweer2 and10, sothereare9 possiblelowestranks. We then
needto pick a cardof eachrank,which canbedonein 4% ways. But 4 of thosewayswill all bein the samesuit, sothereare
9 - (4% — 4) = 9180 differentstraights.

Threeof a kind: Thereare13 kinds, from which you canpick the 3 cardsin (3) ways. Oncethey’re picked, you needto
choose othercards.Thefirst canbechosenrin 48 ways,andonceit’ s picked,the secondn 44 ways. But thoselasttwo cards
canbepickedin eitherorder, sowe mustdivide by 2, giving agrandtotal of 13 - (‘3*) -48 - 44/2 = 54912.

Two pairs: Thetwo rankscanbechoserin (123) ways.Oncethey’'re picked,thereare(;*) waysto pick thetwo particularcards
of eachrank. Finally, thefinal cardcanbe pickedin ary of 44 ways,makingthegrandtotal: (1) - (5) - (3) - 44 = 123552.
Pair: Therank canbe chosenin 13 ways, andthe two cardsof thatrankin (;1) ways. Next, we mustchoose3 cardsof
differentranks,which canbe donein 48, 44, and40 ways. Sincethey canbe pickedin ary order, we mustdivide by the
numberof permutation®f the 3 cards,or 3!. Thetotal numberof pairsis thus:13 - (‘2*) -48 - 44 - 40/3! = 1098240.

Bust: The easiestay to getthis is to subtractall the above numbersfrom the grandtotal, but if we cancalculateit in a
differentway, we haveacheckonall ournumbersTheb cardsmustbechoserin 5 differentranks,sothereare52-48-44-40-36
ways, but they canbe pickedin ary ordersowe mustdivide by 5!. This setincludesthe straights flushes straightflushes,
androyal flushessosubtracthemout, for agrandtotal of (52 - 48 - 44 - 40 - 36/5!) — 9180 — 5112 — 32 — 4 = 1303560.

Checkanswers:4 + 32 + 624 + 5112 4 9180 + 54912 4 123552 4 1098240 + 1303560 = 2598960.



