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The majority of the time, a deck oShobana. R
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In this way, we may look at the gameéellalar College for women
logic mathematically even though it seentsode, Tamil Nadu, India.
to be based on whim and unpredictabilithobanarj99@gmail.com
We utilized the TSP (Traveling Salesman
Problem) approach to solve n-person
games while playing the poker game. This
strategy shortens the duration of a game of
poker while reducing the chance of
dropping a sizable sum. Casinos may
adhere to unique regulations, although a
home game might operate the same game
entirely differently. Additionally, there are
various different types of poker games, and
there are several types and even localized
versions of the same game under each type
of game.
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|. INTRODUCTION

Since the turn of the twentieth century, gamblag grown in prominence. From its
humble beginnings as a game played mainly for faorag small groups of those interested,
card games has developed into a game that is ehjpyenany people, spectators as well as
players, both in real life and online, includingnmerous skilled players and tournaments
offering rewards worth millions of dollars. Usuallg few participants must place a forced
wager [1]. A player that doubles another player&yer may also raise it. Once everyone
involved had ultimately folded or called their finmager, the gambling round is over. Every
time a player drops out of a round, the winnervisraed without having seen the other
players' cards. During the last round of gamblihg,plurality of players is still alive, there is
a confrontation where the cards dealt are disclasethe player holding the best hand wins
[4]. Here we are going to see few types of Pokedeh{b]

II. PRELIMINARIES

1. Definition 1: The measurement of the possibility that anything happen in an
arbitrary trial is called probability. A value fromero to one, were 0 denotes inability
and 1 denotes accuracy, is used to quantify prbbebwi Probability for a
phenomenon increases the likelihood that it willlytroccur. The definition of
possibility is thus given as a true-valued set finmcP that allocates a number P (A),
known as the Possibility of the event A, to eveverg A in the sample space S so
that the characteristics that follow are met:

*P(A)=0

*P(S)=1

*If A1, Az, Az are event and iAA; =0, i# |, then P (AL A0 As0...... OAy) =
P(A) +P (A)+ ...+ P (A) for every positive integer k, and P (A A, [
Asz...) =P (A) + P (A) + P (A).... for an infinite, but countable, number of
events [7].

2. Definition 2:Each result is paired with its probability to prediprobability distributions.
* The likelihood ratio D of occurrence A with likebbd P(A), and event B with
probability P (B),..., and with probability, eventA (s,

D= (A, P (A), (B, P (B))... (Z, P (2)),

Where P (A) + P (B) +.... + P (2) =1, andlAB 0.... O Z is the sample space of all
possible outcomes.

3. Definition 3: Each possible result in a probability distributisndenoted by a number,
and we may calculate the projected valuesy>, of that distribution. The definition of
<EV> is the sum of the worth of each result times tkelihood of that outcome. We
have to act in a manner that optimizes expectagevéilwe are to win any game [3].

4. Definition 4: An enumeration comprises an exhaustive, sequdistialf every item

in a set of items. The phrase is often utilizednathematical concepts to mean an
order of every component of a set.

Copyright © 2024 Authors Pag®| 3



Futuristic Trends in Contemporary Mathematics
e-ISBN:978-93-6252-623-6

IIP Series, Volume 3, Book 1, Part 1, Chapter 4
PLAYING POKERs USINGSP METHOD

5. Definition 5:When you have "a" ways to do everything and "b" svag do a
different thing that means there are "a.b"™ methodsarry out each act, according to
the multiplication principle [1].

6. Definition6: The conceptual basis for imagining social scenam®lving rival
participants is game theory. In some ways, gamaryhean be seen as the science of
strategy, or at the very least as the best possi@efor distinct, rival agents to make
decisions in a tactical context.

7. Definition 7: Individuals use a standard 52-card deck for plagrdgck of poker. Poker
IS a wagering activity that requires both skill dadk. Participants in poker place wagers
towards one another based on the strength of tbsjrective poker cards. Chips, which
are often composed of ceramic or plastic, are ts@thce bets [3].

8. Definition 8: A decision-maker's preferences, values, and opsnform the foundation
for their reasoning processes. Each step of chuomeng results in an end result, and
these can or cannot lead to action [6].

9. Definition 9: A very effective and well-liked tool for manufactug and
categorisation is the decision tree. A decisioe isea tree structure that resembles a
schematic, in which every internal node indicatéssa of an attribute, every branch a
test result, and every node in the leaf (Terminadl®) a class label.

10.Definition 10: Identifying the shortest distance connecting adfgboints and places

that ought to be explored is the goal of the matteral challenge known as the
Travelling Salesman challenge (TSP) [2].
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Figure 1: Travelling Salesman Problem

Theorem 1:The first formula is the theoretical basis of theeyBs theorem.

P(B/A)

P(A/B) = P(A) B

Where A and B are events and P {8).
P(A/B)is a conditionally probability: The likelihood thavent A will take place if B
is true. The posterior probability of A given Bamother name for it.
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P(B/A)is a conditionally probability:the likelihood that event B will occur
condition A is true. It can also mean the Likelidauf A given a fixed B. becaus

P(B/A) = L(A/B)

The likelihoods of seeing A and B, P (A) and P (&)cordingly, in the absence
any specific parameters . also known as the marginal probability or pi
probability. It must be two distinct events, A abu

IIl. POKER MODELS

1. Uniform Poker Model: Cards Models are mathematically solvable versidriteefull-
ring play of poker. Let's pretend that we are emggin two-player zer-sum games.
Player 1 and Player 2 will be the contestants' samethis kind of game, one particips
gains something from the other, which remains 2éfell also suppose that each han
split separately and at random. Although her player knows of their opponent's hi
power, they are equally conscious of the importaoceach other's hands. This i
gambling system for every model. Player 2 react$iByindividual decisions, either
call or fold, in response to Player lecision to place a wager decide to bet on the
In all of our hypotheses, we are neglecting addgigoker possibilities, such as pla
1's ability to checkaise, chec-call, or player 2's ability to wager what he hazlavate
in response to play 1's stake, in addition to typical gambling sgas. The two sets
cards are examined in the showdown, which concltiteplay and the pot of money
won by the hand with its greatest va

By using TSP method, the Uniform poker model isvaha@iagrammatically
with explanation.

Rule: If Playerl had amption to Check or Bet and Player 2 wdikcide to whether
Call or Fold.

Check

Cards

Planyer 1

Call
Player 2 o

Fold

Figure 2: Uniform Poker Model: Rule

Round 1iIf Player 1check: shiscards and Player 2 had an optm@all or Fold.

Copyright © 2024 Authors Page | 41



Futuristic Trends in Contemporary Mathemg
e SBN: 978-93-6252-623-6

IIP Series, Volume 3, Bo(1, Part 1, Chapter 4
PLAYING POKERSUSING TSFMETHOD

Player 1

Dealer Call

Player 2 Cards

Faold

Figure 3: Uniform Poker Model: Round 1

Case 1If Playerl Check and Player 2 Call the gard¢her they show down
their cards, it icompare to determine the winner.

Flayer 1

Dealer Showdown

Player 2

Figure 4: Uniform Poker Model: Round 1: Cas

Case ii):If Player 1 Check anPlayer 2 Fold, the game will el Then,
Player 1 wins thgame

Player 1 Check

Dealer

Planger 2

Figure 5: Uniform Poker Model: Round 1: Cas

Round 2: If Player beithe game and Player 2 had an optmgall or Fold.
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Player 1 °

Dealer Call

Player 2

Faold

Figure 6: Uniform Poker Model: Round 2

Case i): IfPlayer. Bet and Player2 Call the game. Wheey show down
their cards, it icompare to determine the winner.

Player 1

Dealer Showdown

Player 2

Figure 7: Uniform Poker Model: Round 2: Cas

Case ii): IfPlayer: Bet and Player2 Fold, the game witid Then Playerl

wins the game.

Figure 8: Uniform Poker Model: Round 2: Cas

Dealer

2. Borel Poker: In this concept, each participant makes an antenpayof one unit befor
receiving their unique, uniformly distributed caraischance. When playing first of &
Player 1 has two choices: either break the carthdse which means discarding it,
reman in the hole. Player 1 under this instance core¢lde game to player 2, giving
his stake to the prize and awarding player 2 theeyo Player 1 forfeits his bet when
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unfolds, and Player 2 gains one uldyy using TSP method, the Borel poker model is
shown diagrammatically with explanation.

Rule: If Player 1 had an option to Bet or Fold d&dyer 2 will decide to
whether Call or Fold.

Bet

Cands

Player 1
Feld

Dealer

Call

Player 2 Cards

Fld

Figure 9: Borel Poker: Rule

Roundl: If Playerl bet the game and Player2 hadmion to Call or

Dealer Call

\K —

Figure 10: Borel Poker: Round 1

Fold.

Case i):If Playerl Bet and Player2 Call the gaméekVthey show down
their cards, it is compared to determine the winner

Showdown

Figure 11: Borel Poker: Round 1: Case 1

Dealer
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Case ii):If Playerl Bet and Player2 Fold, the gawikend. Then Playerl
wins the game.

Player 1

Dealer |

Player 2

Figure 12: Borel Poker: Round 1: Case 2

Round2: If Player2 had an option to Call or Fold &hayerlmustfold.

Dealer Call

Player 2 Cards

Fold

Figure 13: Borel Poker: Round 2

Case i): Ifayer2 Call and Playerl Fold, the gamé evidl. Then Player2 wins

the game.
Player 2 e

Flayer 1 Fold

Dealer

Figure 14: Borel Poker: Round 2: Case 1

Case ii): In this case, only Playerl or Player2 fodah, not both players
can fold at the same time.
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Player 2

Dealer

Player 1 Fold

Figure 15: Borel Poker: Round 2: Case 2

3. Von Neumann’s Poker A seemingly tiny distinction occurs in Von Neumé&nPoker
Model, yet it has a significant effect on how thgivaty is performed. In this model, once
Player 1 plays and Player 2 called, the cards an¢rasted identically in Borel's model
even if Player 1 fails to risk the cash or givehip bonus. The alternatives available to
player 1 in this scenario are to evaluate the card® gamble with itBy using TSP

method, the Von Neumann’s Poker Model is represetiteough diagrammatically
with explanation.

Advantage: In Von Neumann’s Poker Model, Playerl has the aidwpa{i.e.) Playerl
won'’t surrender his ante and also he will not bdy an Roundl

Rule: If Playerl had an option to Check or Bet Bfad/er2 will decide to
whether Call or Fold.

Check

Player 1 e
Bet

Call

Dealer

Player 2 Cards

Fold

Figure 16: Von Neumanrs PokerRule

Roundl: If both Playerl and Player 2 will Checkittieards. When they show down
their cards, it is compared to determine the winner
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Check
Player 1

Dealer Showdown

Player 2 Check

Figure 17: Von Neumann’s Poker: Rourid

Round2: If Player 1check shis cards and Playerd2amaoption to Call or Fold.

Player 1

Dealer

Call

Player 2

1

Fold

Figure 18: Von Neumann’s PokeRound 2

Case i): If Playerl Check and Player2 Call the gaMieen they show down
their cards, it is compared to determine the winner

Player 1

3

Dealer Showdown

Player 2

5

Figure 19:-Von Neumann’s Poker: Round 2: Casel

Case ii):If Playerl Check and Player2 Fold, the amié end. Then
Playerl wins the game.

Player 1 Check

Dealer

Flayer 2 Fold

Figure 20: Von Neumann’s Poker: Round 2: Case
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Round 3: If Playerl bet the game and Player2 hamp&ion to Call or Fold.

)
Call
Pla:,-gk
Fold

Figure 21:Von Neumann’s Poker: Round 3

Dealer

Case i):If Playerl Bet and Player2 Call the gaméeWthey show down
their cards, it is compared to determine the winner

Player 1 Bet

Dealer Showdown

Player 2 Call

Figure 22:Von Neumann’s Poker: Round 3: Case 1

Case ii):If Playerl Bet and Player2 Fold, the gavileend. Then Playerl
wins the game.

Flayer 1 Bet

Figure 23: Von Neumann’s PokeRound 3: Case 2

Dealer

4. Half Street Games:Instead of using random distributions, betting gamsging real
decks are prepared to analyze their results. laclality, half-street games were
models for poker. These games' traits include,

In darkness, the first player shall verify. He matg bets. This suggests that
unless player 2 takes action, player 1 won't berawh the power of their hand.
After then, the second player can choose eithevetdafy or wager. Here is a
showdown and the cards are evaluated to decidewut®if both parties examine.
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Here don't exist limitations on the scope of theyera for Player 2. The first player
gets the choice to give up or rise if the secorygn plays. When the decks clash at
the showdown if player 1 calls, the most powertuidcwins. By using TSP Method,
the Half Street game is represented through diagaioally with explanation.

Rule: In Half Street game, Playerl act as Chedkairk and Player2 will
decide to whether Check or Bet.

Player 2 Cards

Dealer

Check

Bet

Figure 24: Half Street Games

Roundl:IfPlayerlactsasCheckindarkandPlayer2 Chediis. Whentheyshow
downtheircards, it is compared to determine thenetn

Check in
Player 1 Dark

Player 2 @

Figure 25: Half Street Games: Round 1

Dealer Showdown

Round2:1fPlayer2betthegameandPlayerlhadanoptiotitv€ald.

Call

Player 1

:

Fold

Dealer

Player 2

¢

Figure 26: Half Street Games: Round 2
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Case i):If Player 2 Bet and Player 1 Call the gaWvaen they show down
their cards, it is compared to determine the winner

Bet
Player 2

Dealer Showdown

Pla}'h\‘_

Figure 27: Half Street Games: Round 2: Case 1

Case ii):If Player 2Bet and Playerl Fold, the gawikend. Then Player 2 wins the
game.

Player 2

Dealer

player 1

Figure 28: Half Street Games: Round 2: Case 2

5. The Clairvoyance Game Player 2 is considered clairvoyant in this gameictvh
means that in addition to knowing the worth of dvgn hand, he further knew the
worth of the other player's hand. Player 1 will iedrately verify the information in
accordance with the game's regulations, and Playben decides either wager or
verify. Player 2 has a huge lead over Player his tatch. If player 2 has a better
hand than player 1, player 2 could put up for watid force player 1 to make an
additional wager during his plays. Player 2 may yesify and only loses the pot if
Player 1 has a stronger hand. The ability of pl&/¢po defeat player 1 using a few
medium-strength hands—either through a gamblevemger that player 1 may call—
should be of utmost importance. Player 2 oughteteen make a losing wager in this
match.

Advantage: In the Clairvoyance game, Player2 hasativantage (i.e.) Player2
knows the value of his own cardandal so the valuBlayerl’scardsBy using TSP
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Method, the Clairvoyance game is represented throdiggrammatically with
explanation.

Rule: If Playerl checks his card and Player2 véaltide to whether Check or Bet.

Flayer 1 Check

Dealer
Check

Player 2

Bet

Figure 29: Clairvoyance Game

Case i):If both Playerl and Player2 will Checéitltards. When they show
down their cards, it is compared to determine thener.

Check
Player 1

Dealer Showdown

Player 2 @

Figure 30:Clairvoyance Game: Case 1

Case ii):If Player2 Bet and Player 1Fold,thegamlewd. Then Player2 wins
the game.

Player 2 Bet

Dealer

Player 1 Fold

Figure 31: Clairvoyance Game: Case 2

6. The AKQ Game: Assume there really are just three cards usedsmihtch: an Ace,
a King, and a Queen (AKQ), where A > K > Q. Thestficard in this deck shall be
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dealt to each player at will, no replace. Althoubhy lack clairvoyance, players can
estimate the power of other rivals’ hands by amadyzheir very own. Each player
playing the match will be dealt precisely a singged drawn from the hand. We must
decide the best course of action to take for eveaych, just as we did in previous
games. Player 1 has the choice to gamble or exaafterereceiving the number eight.
As each method has a bigger or similar anticipatedth to any individual counter-
strategy from player 2, wagering here outweighsfyiag. So, verifying through a
card may no longer be used. Similar to player dyg 2 can take some alternatives
out of his plans. Calling with an ace outweighdiio) an aceYou can eliminate
one of those tactics from the game. As player 1aveaware that we have to
optimize our anticipated return. It follows thatgeaing a pair remains preferable
to verifying using an ace. When Player 1 bets, &l2ywill give up any queen he
has because the queen can't beat anyone. A plagessnal card ought to never
be folded because it always wins. Player 1 is gbingamble with queens, and
Player 2 may call with kings, according to the mwminated methodsBy
examining the occurrences of various combinatiamts@mputing the expected value
for each, one can identify the best tactics. Thpr@grhes can be categorized as
follows:

» Playerlbluffswithqueens.
» Playerlcheckswithqueens.
* Player2callswithkings.

* Player2foldswithkings.

By using TSP Method, the AKQ game is representedoutih
diagrammatically with explanation.

Rule: If Playerl had an option to Check or Bet Biayer 2 will decide to
whether Call or Fold.

Figure 32: AKQ Game

Roundl: If Player 1 check shiscards and Playerdameoption to Call or Fold.

Player 1 Check

Dealer

Figure 33: AKQ Game: Round 1
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Case i): If Player 1 Check and Player2 Call the ggawihen they showdown
their cards, it is compared to determine the winner

Pla
Dealer
Pa‘f

Figure 34: AKQ Game: Round 1: Case 1

Showdown

Case ii):If Playerl Check and Player 2 Fold, thengawill end. Then,
Playerl wins the game.

Player 1 Check

Figure 35: AKQ Game: Round 1: Case 2

Dealer

Round2: If Playerlbet the game and Player 2 hamp#ian to Call or Fold.

= A

Dealer call

p.
Fold

Figure 36: AKQ Game: Round 2

Case i): If Player 1 Bet and Player 2 Call the gawben they show down
their cards, it is compared to determine the winner
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Player 1

;

Dealer Showdown

Player 2

:

Figure 37: AKQ Game: Round 2: Case 1

Case ii): If Playerl Bet and Player 2 fold, the gawill end. Then
Playerl wins the game.

Player 1

;

Dealer

Player 2

é

Figure 38: AKQ Game: Round 2: Case 2

V. CONCLUSION

Gambling has many variations, and the followingjilgludes ones that make use of
game theory. The Travelling Salesman Problem (T®BPddition to these expansions, had
been used to resolve the gambling issues. The le#leplay longer using the standard
method, which will result in significant losseshls been determined that the TSP approach
can be utilized for resolving complicated gamepaer with ease. So that they don't lose a
lot of money and can play for a shorter periodrogt
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