Poker

POKER

_Beregning af sandsynligheder for de kendte pokerhander.

(%]

Side 1/11

Der deles S kort ud.
Samtlige pokerhzender er: K(52, 5) =2598960

Kilde: http://www.math.uah.edu/stat/games/Poker.html

No Value. The hand i1s of none of the other tvpes.

(One Pair. The hand has 2 cards of one kind. and one card each of three other
kinds.

Two Pair. The hand has 2 cards of one kind. 2 cards of another kind. and one
card of a third kind.

Three af a Kind. The hand has 3 cards of one kind and one card of each of
two other kinds.

Straight. The kinds of cards i the hand form a consecutive sequence but the
cards are not all in the same suit. An ace can be considered the smallest
denomination or the largest denomination

Flush. The cards are all in the same suit, but the kinds of the cards de not form

a consecutive se Jquence.

6. Full House. The hand has 3 cards of one land and 2 cards of another kand.
7. Four of a Kind. The hand has 4 cards of one kind, and 1 card of another kind.

Straight Flush. The cards are all in the same suit and the kinds form a

consecutive s Squerce.

Kilde: http://da.wikipedia.org/wiki/Poker

Steen Toft Jergensen
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1. Royal Straight Flush (ogsa kaldet Royal Flush): fem kort fra 10 til es i samme kuler {f.eks. 10, Kn,
D, K, Es i spar) (ved to af disse afgeres vinderen her i visse spil pa kularen, ellers er der split-pot
(altsa delt pot), se nedenfor)

2. Straight flush: fem kort i raskkefolge af samme kuler (f.eks. 456,78 i hjerter) (ved to straight flush
afgeres vinderen pa det hajeste kort i raskkefalgen)

3. Fire ens (four of a kind): fire ens kort (f.eks. fire knazgte) (ved to fire ens afgeres vinderen farst ved
det hejeste fire ens, hvis disse er de samme (kan kun forekomme ved community-cards) afgeres
den pa den sakaldte "low kicker", altsa det femte kort)

4. Fuldt hus (full house): et sast med tre ens plus et par (f.eks. tre Tere og to 4'ere) (ved to fuldt hus
afgeres vinderen af de hejeste tre ens, derefter af hvem der har det hejeste par)

5. Flush: fem kort af samme kuler men som ikke er i raskkefalge (f.eks. ruder 2.4.7.5.0) (ved to flush
afgeres vinderen af hejeste kort i kuleren)

6. Straight: fem kort | raskkefalge, som ikke er i samme kular {f.eks. 8,9,10,Kn,D i forskellige kularer)
{ved to straights afgeres vinderen pa den der har det hajeste kot i raskkefalge)

7. Tre ens (three of a kind): tre ens kort (f.eks. tre ere) (ved to tre ens afgeres vinderen forst pa hvem
der har de hajeste tre end og derpad hvem der har det hejeste kort udover disse (evt. ogsa det
naesthejeste))

8. To par (two pairs): to gange to ens (f.eks. to esser og to 5'ere} (ved to gange to par afgares vinderen
pa, hvem der har det hajeste par, derpa pa hvem der har det hejeste af de nassthejeste par, og til
sidst pa hvem der har det hajeste femte kort)

9. Et par (one pair): to ens kort (f.eks. to K) (ved to par afgeres vinderen pa. hvem der har det hejeste
par. derpd hvem der har det hojeste kort udover dette og sa det hajeste flerde kort og til sidst det
hajeste femte kort)

10. Hajeste kort (high card): hajeste kort (f eks_ es) (ved to hejeste kort afgeres vinderen ogsa her ved
at arbejde sig nedad i de svrige kort)

| > restart
Definerer proceduren K (n, r), s vi slipper for at skrive binomial(n, ) :

(> K :=proc(n, ) binomial(n, ) end proc

K :=proc(n, r) binomial(n, ) end proc 1)
> binomial(52, 5)
i 2598960 2)
> K(52,5)
2598960 A3)

V¥ Et par

1. One Pair. The hand has 2 cards of one kind, and one card each of three other
kinds.
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\ 4

B3 PF(V=1)=1098240,/2 595 960 =~ 0.422569 .
¥ Proof-
The following steps form an algorithm for generating poker hands with one pair.
The number of wavs of performing each step is also given

a. Select a kand of card: 13
b. Select 2 cards of the kind in part (a): (i)

c. Select 3 kinds of cards, different than the kind in (a): (1‘;)
d. Select a card of each of the kinds in part (c): 43

a) udvelge den storrelse, der skal vare et par af: K(13,1) =13

b) udveelge de 2 kulerer af kortet: K(4,2)

c¢) udvalge de 3 storrelser, som der ikke skal vare par af: K(12,3)

d) udvalge kuleren af hver af kortene fra c): K(4,1) =4 for hver af de 3 kort

K(13,1)-K(4,2)-K(12,3)-(K(4,1))°
K(52,5)

P(etpar) =

> K(13,1)-K(4,2)-K(12,3)-(K(4, 1))3

i 1098240
i 3
K(13,1)-K(4,2)-K(12,3)-(K(4,1))
> Pl = ; evalf (¢
K(52.5) ; evalf (%)
_ 352
Pl = 833
i 0.4225690276
Konklusion: sandsynligheden for et par som pokerhédnd er % =~ 0423=423 %
To par

_2. Two Pgair. The hand has 2 cards of one kind, 2 cards of another kind, and one
card of a third kind.

(1.1)

(1.2)
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4

B4 P(V=2)=123552/2 508 960 ~ 0.047539
¥ Proof:
The following steps form an algorithm for generating poker hands with two pair.
The number of wavs of performing each step is also given.

a. Select two kinds of cards: (1: )
b. Select two cards of each of the kinds m (a): (i) (4)

2

c. Select a kind of card different from the kinds i (a) 11
d. Select a card of the kind in (c): 4

a) udvalge de storrelser, der skal vere to par af: K(13,2)

b) udvelge de 2 kulerer af kortet: K(4,2) for hver

c¢) udvelge den storrelse, som der ikke skal vere par af: K(11,1) =11
d) udvalge kuleren af kortet fra c): K(4,1) =4

K(13,2)-(K(4,2))>K(11,1)-K(4,1)
K(52,5)

P(to par) =

> K(13,2)-(K(4,2))2-K(11, 1)-K(4,1)

i 123552
K(13,2)(K(4,2))*K(11,1)-K(4, 1)
> P2 := ; 9
K(52,5) > evalf (9)
_ 198
P2 1les
i 0.04753901561
Konklusion: sandsynligheden for to par som pokerhind er 4119685 = 0.0475=4.75%
Tre ens

i 3. Three of a Kind. The hand has 3 cards of one kind and one card of each of
two other kinds.

2.1)

2.2)
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Bs5 P(V=3)=54912/2598 860 =~ 0.021129.
¥ Proof:
The following steps form an algorithm for generating poker hands with three of
a kind. The number of wavs of performing each step is also given.

a. Select a kind of card: 13
b. Select 3 cards of the kind in (a). (j)

c. Select 2 kinds of cards, different than the kind i (a): (1:)
d. Select one card of each of the kinds in (c): 4

NB: fejl i d), skal vaere 4%, ikke 4°

a) udvelge den storrelse, der skal vare tre ens af: K(13,1) =13
b) udvalge de 3 kulerer af kortet: K(4,3)
c¢) udvelge de starrelser, som der ikke skal ens af: K(12,2)
d) udvelge kuleren af kortet fra c): K(4,1) = 4 for hver af de 2 kort

K(13,1)-K(4,3)-K(12,2)-(K(4,1))
K(52,5)

P(tre ens) =

> K(13,1)-K(4,3)-K(12,2)-(K(4,1))?
54912
K(13,1)-K(4,3)-K(12,2)-(K(4,1))*
K(52,5)

> P3:=

; evalf (%)

88
p3 = 4165

0.02112845138

Konklusion: sandsynligheden for tre ens som pokerhénd er = 0.0211=2.11%

88
4165

Straight flush

8. Straight Flush. The cards are all in the same suit and the kinds form a
consecutive sequence.

@3.1)

(3.2)
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Bos P(V=8)=40/2598 960 =~ 0.000015.
¥ Proaf-
The following steps form an algorithin for generating poker hands with a straight
flush. The number of ways of performing each step is also given.

a. Select the kind of the lowest card in the sequence: 10
b. Select a suit: 4

_a) udvalge den mindste storrelse (1, 2, ..., 10): 10
b) udvalge kuleren af kortet: K(4,1) =4

_ 10-K(4,1)
P = - Ny -7
(straight flush) K(52.5)
(> 10-K(4, 1)
i 40 “4.1)
_ 10-K(4,1) o
> P4: —K(SZ,S) ; evalf (%)
1
P4 a7
0.00001539077169 “4.2)

[ Konklusion: sandsynligheden for straight flush som pokerhénd er

]' ~ — 0
o7q = 0.0000154=0.00154 %
Straight

4. Straight. The kinds of cards in the hand form a consecutive sequence but the
cards are not all in the same suit. An ace can be considered the smallest
denomination or the largest denomination.
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B7 PF(V=4)=10200/2598 960 = 0.003925.
¥ Proof-
The following steps form an algorithim for generating poker hands with a straight
or a straight flush. The number of ways of performing each step is also given.

a. Select the kind of the lowest card in the sequence: 10
b. Select a card of each kind in the sequence: 4°

Finally, we need to subtract the number of straight flushes in Exercise 6 to get
the number of hands with a straight.

_a) udvalge den mindste storrelse (1, 2, ..., 10): 10
b) udvalge kuleren af kortet: K(4,1) = 4 for hvert af de 5 kort
Herfra skal treekkes antal straight flush!

10- (K (4, 1))5 —10-K(4,1)
K(52,5)

P(straight) =

> 10-(K(4,1))° —10-K(4, 1)

i 10200 (5.1)
10-(K(4,1))° —10-K(4, 1)
> P5 = ; 9
5 K(52.5) ; evalf (%)
__5
P =17
0.003924646782 (5.2)

~ 0.00392=0.392 %

Konklusion: sandsynligheden for straight som pokerhind er 1 257 4

Flush

5. Flush. The cards are all in the same suit, but the kinds of the cards do not form
a consecutive sequence.
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B3 P(V=5)=5108/2598 960 =~ 0.001965.
¥ Proaf-
The following steps form an algorithm for generating poker hands with a flush or
a straight flush. The number of wayvs of performing each step is also given.

a. Select a swt: 4
b. Select 5 cards of the suit in (a): (153)

Finally, we need to subtract the number of straight flushes in Exercise 6 to get

the mumber of hands with a flush.

_a) udvelge en kuler: K(4,1) =4
b) udvelg 5 kort fra denne kuler: K(13,5)
Herfra skal treekkes antal straight flush!

_ K(4,1)K(13,5)-10-K(4, 1)
P( flush) K(52.5)
(> K(4.1)-K(13,5)-10-K(4, 1)
i 5108 (6.1)
_ K(4,1)-K(13,5)-10-K(4, 1) | )
> P6: K(52.5) ; evalf (%)
_ 1277
P6 = 619720
i 0.001965401545 (6.2)
1277

Konklusion: sandsynligheden for flush som pokerhand er ~ 0.00197 =0.197 %

649740

Full house
6. Full House. The hand has 3 cards of one kind and 2 cards of another kind.
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B2 P(V =6)=3744/2598 960 =~ 0.001441 .
¥ Proof:
The following steps form an algorithm for generating poker hands with a full
house. The number of ways of performing each step is also given.

a. Select a kind of card: 13

b Select carils of fhe lind i (a] (j)
c. Select another kind of card: 12

d Select 7 cands nf the kindin (c} (‘,_f)

a) udvelge en starrelse: K(13,1) =13

b) udvaelg de 3 kort af samme storrelse: K(4,3) =4
¢) udvelg den anden steorrelse: K(12,1) =12

d) udveaelg de 2 kort af samme storrelse: K(4,2)

K(13,1)-K(4,3)-K(12,1)-K(4,2)

P =
( full house) K(52.5)
(> K(13,1)-K(4,3)-K(12,1)-K(4,2)
i 3744 (7.1)
o K(13,1)-K(4,3)-K(12,1)-K(4,2) . o
> P7: K(52.5) ; evalf (%)
__6
P7: 4165
i 0.001440576230 (7.2)
Konklusion: sandsynligheden for full house som pokerhand er % ~ 0.00144 =0.144 %

¥ Fire ens
i 7. Four of a Kind_ The hand has 4 cards of one kind, and 1 card of another kind.
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B8 10. P(V =7)=624/2598 960 ~ 0.000240.
¥ Proof-
The following steps form an algorithm for generating poker hands with four of a
kind. The number of wavs of performing each step is also given.

Select a kind of card: 13

Select 4 cards of the kind in (a): 1
Select another kind of card: 12
Select a card of the kind in (c). 4

pen =M

a) udvelge en starrelse: K(13,1) =13

b) udveelg de 4 kort af samme storrelse: K(4,4) =1
¢) udvelg den anden sterrelse: K(12,1) =12

d) udvealg kortet af denne storrelse: K(4,1) =4

K(13,1)-K(4,4)-K(12,1)-K(4,1)
K(52,5)

P( fireens) =

> K(13,1)-K(4,4)-K(12,1)-K(4,1)

i 624 8.1
K(13,1)-K(4,4)-K(12,1)-K(4,1)
> P8 := ; 9
8 K(52.5) ; evalf (%)
1
Ps: 4165

i 0.0002400960384 38.2)

Konklusion: sandsynligheden for fire ens som pokerhand er 1 11 5 = 0.000240 =0.0240 %

Hojt kort, dvs. ingen af ovenstaende haender

0. No FPalue. The hand is of none of the other tvpes.

B 11 P(V =0) = 1302540/2 598 060 ~ 0.501177
¥ Proof:
By the complement rule. P(V =0)=1-Y;_, P(V=k)

(> PO:=1—P] —P2—P3 — P4 — P5 — P6 — P7 — P8; evalf (%)

1277
PO 5as

0.5011773940 ©.1)



Poker Side 11/11 Steen Toft Jergensen

1277
2548

=~ 0.501 =50.1 %

L {Konklusion: sandsynligheden for hejt kort som pokerhind er




