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Chances of card combinations in poker

In poker, the probability of each type of 5-card

hand can be computed by calculating the proportion of hands of that type among all
possible hands.

History [ edit ]

Probability and gambling have been ideas since long

before the invention of poker. The development of probability theory in the late 1400s

was attributed to gambling; when playing a game with high stakes, players wanted to
know what the chance of winning would be. In 1494, Fra Luca Paccioli released his work
Summa de arithmetica, geometria, proportioni e proportionalita which was the first

written text on probability. Motivated by Paccioli's work, Girolamo Cardano (1501-1576)
made further developments in probability theory. His work from 1550, titled Liber de

Ludo Aleae, discussed the concepts of probability and how they were directly related to
gambling. However, his work did not receive any immediate recognition since it was not
published until after his death. Blaise Pascal (1623-1662) also contributed to

probability theory. His friend, Chevalier de Méré, was an avid gambler with the goal to
become wealthy from it. De Méré tried a new mathematical approach to a gambling game
but did not get the desired results. Determined to know why his strategy was
unsuccessful, he consulted with Pascal. Pascal's work on this problem began an
important correspondence between him and fellow mathematician Pierre de Fermat
(1601-1665). Communicating through letters, the two continued to exchange their ideas
and thoughts. These interactions led to the conception of basic probability theory. To

this day, many gamblers still rely on the basic concepts of probability theory in order

to make informed decisions while gambling.[1][2]

Frequencies [ edit ]

5-card poker

hands [ edit ]

An Euler diagram depicting poker hands and their odds from a typical

American 9/6 Jacks or Better machine

In straight poker and five-card draw, where there
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are no hole cards, players are simply dealt five cards from a deck of 52.

The following

chart enumerates the (absolute) frequency of each hand, given all combinations of five
cards randomly drawn from a full deck of 52 without replacement. Wild cards are not
considered. In this chart:

Distinct hands is the number of different ways to draw the

hand, not counting different suits.

is the number of different ways to draw the hand,

not counting different suits. Frequency is the number of ways to draw the hand,
including the same card values in different suits.

is the number of ways to draw the

hand, the same card values in different suits. The Probability of drawing a given hand

is calculated by dividing the number of ways of drawing the hand ( Frequency ) by the
total number of 5-card hands (the sample space; (525) =2, 598, 960 {\textstyle

{52 \choose 5}=2,598,960} 4 / 2,598,960 , or one in 649,740. One would then expect to
draw this hand about once in every 649,740 draws, or nearly 0.000154% of the time.

of

drawing a given hand is calculated by dividing the number of ways of drawing the hand (
) by the total number of 5-card hands (the sample space; , or one in 649,740. One would
then expect to draw this hand about once in every 649,740 draws, or nearly 0.000154% of
the time. Cumulative probability refers to the probability of drawing a hand as good as
or better than the specified one. For example, the probability of drawing three of a

kind is approximately 2.11%, while the probability of drawing a hand at least as good
as three of a kind is about 2.87%. The cumulative probability is determined by adding
one hand's probability with the probabilities of all hands above it.

refers to the

probability of drawing a hand as good as the specified one. For example, the
probability of drawing three of a kind is approximately 2.11%, while the probability of
drawing a hand as good as three of a kind is about 2.87%. The cumulative probability is
determined by adding one hand's probability with the probabilities of all hands above

it. The Odds are defined as the ratio of the number of ways not to draw the hand, to

the number of ways to draw it. In statistics, this is called odds against . For

instance, with a royal flush, there are 4 ways to draw one, and 2,598,956 ways to draw
something else, so the odds against drawing a royal flush are 2,598,956 : 4, or 649,739
: 1. The formula for establishing the odds can also be stated as (1/p) - 1: 1, where

p is the aforementioned probability.

are defined as the ratio of the number of ways to

draw the hand, to the number of ways to draw it. In statistics, this is called . For
instance, with a royal flush, there are 4 ways to draw one, and 2,598,956 ways to draw
something else, so the odds against drawing a royal flush are 2,598,956 : 4, or 649,739
. 1. The formula for establishing the odds can also be stated as , where is the
aforementioned probability. The values given for Probability, Cumulative probability,
and Odds are rounded off for simplicity; the Distinct hands and Frequency values are
exact.

The nCr function on most scientific calculators can be used to calculate hand
frequencies; entering nCr with 52 and 5, for example, yields (525) =2, 598 , 960
{\textstyle {52 \choose 5}=2,598,960} as above.

The royal flush is a case of the

straight flush. It can be formed 4 ways (one for each suit), giving it a probability of
0.000154% and odds of 649,739 : 1.

When ace-low straights and ace-low straight flushes

are not counted, the probabilities of each are reduced: straights and straight flushes
each become 9/10 as common as they otherwise would be. The 4 missed straight flushes



become flushes and the 1,020 missed straights become no pair.

Note that since sulits

have no relative value in poker, two hands can be considered identical if one hand can
be transformed into the other by swapping suits. For example, the hand 378 Q A

is identical to 3 7 8 Q A because replacing all of the clubs in the first hand

with diamonds and all of the spades with hearts produces the second hand. So
eliminating identical hands that ignore relative suit values, there are only 134,459
distinct hands.

The number of distinct poker hands is even smaller. For example, 3 7

8 QAand378Q A are not identical hands when just ignoring suit assignments
because one hand has three suits, while the other hand has only two—that difference
could affect the relative value of each hand when there are more cards to come.
However, even though the hands are not identical from that perspective, they still form
equivalent poker hands because each hand is an A-Q-8-7-3 high card hand. There are
7,462 distinct poker hands.

7-card poker hands [ edit ]

In some popular variations of

poker such as Texas hold 'em, the most widespread poker variant overall,[3] a player
uses the best five-card poker hand out of seven cards.

The frequencies are calculated

in a manner similar to that shown for 5-card hands,[4] except additional complications
arise due to the extra two cards in the 7-card poker hand. The total number of distinct
7-card hands is (52 7 ) = 133,784,560 {\textstyle {52 \choose 7}=133{,}784{,}560} . It
is notable that the probability of a no-pair hand is lower than the probability of a
one-pair or two-pair hand.

The Ace-high straight flush or royal flush is slightly more

frequent (4324) than the lower straight flushes (4140 each) because the remaining two
cards can have any value; a King-high straight flush, for example, cannot have the Ace
of its suit in the hand (as that would make it ace-high instead).

(The frequencies

given are exact; the probabilities and odds are approximate.)

Since suits have no

relative value in poker, two hands can be considered identical if one hand can be
transformed into the other by swapping suits. Eliminating identical hands that ignore
relative suit values leaves 6,009,159 distinct 7-card hands.

The number of distinct

5-card poker hands that are possible from 7 cards is 4,824. Perhaps surprisingly, this
is fewer than the number of 5-card poker hands from 5 cards, as some 5-card hands are
impossible with 7 cards (e.g. 7-high and 8-high).

5-card lowball poker hands [ edit

]

Some variants of poker, called lowball, use a low hand to determine the winning hand.
In most variants of lowball, the ace is counted as the lowest card and straights and
flushes don't count against a low hand, so the lowest hand is the five-high hand
A-2-3-4-5, also called a wheel. The probability is calculated based on (525) =2,

598 , 960 {\textstyle {52 \choose 5}=2,598,960} , the total number of 5-card
combinations. (The frequencies given are exact; the probabilities and odds are
approximate.)

Hand Distinct hands Frequency Probability Cumulative Odds against 5-high

11,024 0.0394% 0.0394% 2,537.05 : 1 6-high 55,120 0.197% 0.236% 506.61 : 1 7-high 15
15,360 0.591% 0.827% 168.20 : 1 8-high 35 35,840 1.38% 2.21% 71.52 : 1 9-high 70 71,680
2.76% 4.96% 35.26 : 1 10-high 126 129,024 4.96% 9.93% 19.14 : 1 Jack-high 210 215,040
8.27% 18.2% 11.09 : 1 Queen-high 330 337,920 13.0% 31.2% 6.69 : 1 King-high 495 506,880



19.5% 50.7% 4.13: 1 Total 1,287 1,317,888 50.7% 50.7% 0.97 : 1

As can be seen from the

table, just over half the time a player gets a hand that has no pairs, threes- or
fours-of-a-kind. (50.7%)

If aces are not low, simply rotate the hand descriptions so

that 6-high replaces 5-high for the best hand and ace-high replaces king-high as the
worst hand.

Some players do not ignore straights and flushes when computing the low

hand in lowball. In this case, the lowest hand is A-2-3-4-6 with at least two suits.
Probabilities are adjusted in the above table such that "5-high" is not listed",

"6-high" has one distinct hand, and "King-high" having 330 distinct hands,
respectively. The Total line also needs adjusting.

7-card lowball poker hands [ edit

]

In some variants of poker a player uses the best five-card low hand selected from
seven cards. In most variants of lowball, the ace is counted as the lowest card and
straights and flushes don't count against a low hand, so the lowest hand is the
five-high hand A-2-3-4-5, also called a wheel. The probability is calculated based on (
527) =133, 784, 560 {\textstyle {52 \choose 7}=133,784,560} , the total number of
7-card combinations.

The table does not extend to include five-card hands with at least

one pair. Its "Total" represents the 95.4% of the time that a player can select a
5-card low hand without any pair.

Hand Frequency Probability Cumulative Odds against

5-high 781,824 0.584% 0.584% 170.12 : 1 6-high 3,151,360 2.36% 2.94% 41.45 : 1 7-high
7,426,560 5.55% 8.49% 17.01 : 1 8-high 13,171,200 9.85% 18.3% 9.16 : 1 9-high
19,174,400 14.3% 32.7% 5.98 : 1 10-high 23,675,904 17.7% 50.4% 4.65 : 1 Jack-high
24,837,120 18.6% 68.9% 4.39 : 1 Queen-high 21,457,920 16.0% 85.0% 5.23 : 1 King-high
13,939,200 10.4% 95.4% 8.60 : 1 Total 127,615,488 95.4% 95.4% 0.05: 1

(The frequencies

given are exact; the probabilities and odds are approximate.)

If aces are not low,

simply rotate the hand descriptions so that 6-high replaces 5-high for the best hand
and ace-high replaces king-high as the worst hand.

Some players do not ignore straights

and flushes when computing the low hand in lowball. In this case, the lowest hand is
A-2-3-4-6 with at least two suits. Probabilities are adjusted in the above table such
that "5-high" is not listed, "6-high" has 781,824 distinct hands, and "King-high" has
21,457,920 distinct hands, respectively. The Total line also needs adjusting.

See also

[ edit ]
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Percy, Annabeth, and Grover leave the truck and walk the streets of Las Vegas. They arrive at a
dead end where a doorman at the Lotus Hotel and Casino kindly invites them in. Inside they are



blown away by what they see: a huge lobby/game room with every kind of game and every kind of
snack you can imagine.
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Las Vegas was first reported as the location for the 25th season by the website Vevmo on
September 8, 2010. Pre-production started in August 2010, and filming took place from October to
December 2010 at the Hard Rock Hotel and Casino. The season premiered on March 9, 2011,
consisting of 13 episodes.
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Kamala Harris, nomeada governadora de Minnesota Tim Walz como mr jack bet saque
companheira ha duas semanas atras pelo candidato democrata elogiada pela populacéo por
trazer café da manha gratuito para todos os estudantes do estado. Desde entdo o tema das
refeicbes escolares universais tornou-se uma discussao nacional mas pouco se sabe que a obra
feita mr jack bet saque Valéria Castele (mée) ajudou na legislacdo sobre as criancas no pais todo
Depois de ter sido fatalmente baleado pela policia do Minnesota durante uma parada no transito
mr jack bet saque julho 2024, Castile aprendeu com os colegas da equipe dele sobre mr jack bet
saque paixao por reduzir a divida escolar — o montante que as familias devem aos distritos
escolares, porque eles ndo podem pagar. Como supervisor nutricional das escolas na cidade
norte-americana Saint Paul (Minnesota), Philando estava intimamente familiarizado como
inseguranca alimentar e muitas vezes pagava pelas refeicbes dos alunos quando "n&o podiam
pagalos"

Os estudantes "tentariam ser lisos e obter algo que ndo deveriam ter. Se fossem intolerante a
lactose, [Philando diria] 'vocé quer esse leite de chocolate mas vocé pode té-lo™, disse Castile."
Em 2024, ela langou a Philando Castile Relief Foundation mr jack bet saque homenagem ao filho
para ajudar no pagamento da divida do almoco e apoiar outras familias que perderam seus
familiares devido a violéncia armada.

Durante anos, ela trabalhou com legisladores para garantir que todas as criangas de Minnesota
tivessem acesso a refeigdes nutritivas na escola. Devido a defesa da Castile e ao trabalho do
Hunger Free School Campaign Campanha Escolas Livre-Fome (Humanty freeschool), Walz
assinou legislagédo no ultimo trimestre deste ano fornecendo café manha gratuito aos estudantes
independentemente das suas qualificacdes; Castela espera também levar os holofotes sobre o
estado norte americano até as leis semelhantes mr jack bet saque todo pais!

"Foi 6timo ver que os primeiros trabalhos se concretizam”, disse Leah Gardner, gerente de
campanha da Campanha Escolas Livres Fome e diretora politica do grupo sem fins lucrativos
The Food Group. Sobre a Philando Castile Relief Foundation: “O ideal € o governo federal fazer
iSso ser uma coisa mr jack bet saque todo pais”.

Criancas, elas nao aprendem a mr jack bet saque capacidade plena quando estdo com fome.
No inicio da pandemia de coronavirus mr jack bet saque 2024, o governo federal forneceu
refeicbes gratuitas para todas as criangas. Mas esse programa terminou no 2024, deixando os
estados a tirar dos fundos do Estado se quisessem continuar com essa iniciativa ”

Em Minnesota, antes da aprovacao do direito de alimentacdo escolar gratuita para as refei¢cdes
escolares gratuitas cerca um tergo dos estudantes recebiam almocos gratuitos e reduzidos "e
isso ndo conta com familias que estdo pouco acima das qualificagdes exigidaS por comida gratis
ou reduzida", disse a senadora Heather Gustafson durante uma audiéncia. Na época o débito no
lanche nas escolas locais mr jack bet saque Roseville um entre os maisde 300 distritos
educacionais estaduais totalizava USR$120 mil délares (R R$ 120 000).

As familias negras e latinas mr jack bet saque Minnesota tém duas vezes mais chances que as
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casas brancas de ndo ter acesso a alimentos nutritivo, segundo Gardner. A Campanha Escolas
Livre da Fome composta por 30 organizagdes viu nas refeigcdes gratuitas uma oportunidade para
abordar desigualdade racial no estado: "Quando estdo na escola ou podem fazer dois dos seus
trés pratos sem custo algum é um grande caminho até garantirem o seu direito a alimentagao”,
disse ele ao The Guardian News of the American Journal (BW).

Até agora, oito estados incluindo Michigan ndias como Califérnia e Maine. Minnesota passou
programas universais de refeicdo escolar no Colorado mr jack bet saque Vermont; E a nivel
nacional o representante Ilhan Omar do estado introduziu legislacdo para fornecer café da
manha gratuito por todo pais ano passado

Valerie Castile, mae de Philando Castela que foi morta por um policial mr jack bet saque 2024,
marcha na meméria da Justine Damond no més passado.

{img}: Stephen Mavenn/AFP /Getty {img} Imagens

Embora a Campanha Escolas Livres de Fome ainda esteja analisando o impacto do primeiro
ano, Gardner disse que mr jack bet saque participacdo no café da manha aumentou 41% e
almoco 19% desde 2024.

Castile disse que estava grata por menos estudantes estarem passando fome no estado, mas
desejou também a legislacdo perdoar as dividas do almoco anterior dos alunos. "Infelizmente
nao havia nada retroativo quando o projeto de lei foi aprovado... para limpar tudo isso", afirmou
Castela ainda assim os distritos escolares estéo proibidos mr jack bet saque negar refeicdes
gratuitas as criangas com base na divida da refeicdo sem pagamento deles

"O objetivo final era fazer com que eles vissem do nosso jeito e realmente fizessem algo sobre
essa questao”, disse Castela, referindo-se a aprovacao da legislacéo.

Desde que Minnesota langou seu programa de refei¢cdes, a Fundacéo Philando Castile Relief tem
se voltado para ajudar maes solteiras encontrar moradia. "Ha muitos pais deslocados por causa
dos problemas econémicos”, disse Castela .

Nos ultimos sete anos, a fundagéo doou bens totalizando mais de BR R$ 250.000 através das
suas varias iniciativas incluindo o fornecimento dos perus no Dia da Acdo De Gracgas; mochilas
com material escolar para criancas e cartdes-presente mr jack bet saque valor superior & 50
dolares as familias durante as férias.

Para outros estados que estédo considerando legislagdo semelhante, os politicos e aqueles
envolvidos no projeto de lei recomendam centrar as vozes das pessoas pessoalmente afetadas
pela inseguranca alimentar. "Isso sempre foi sobre Philando and MrPhile porque votei sim neste
projecto”, disse a senadora Clare Oumou Verbeten mr jack bet saque Minnesota ndia

Castile quer ver refei¢cdes escolares gratuitas mr jack bet saque todo o pais e considerou levar
"este show na estrada, ir falar com outros legisladores ou representantes para que eles saibam
como é importante", disse ela.
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