PBLEZERXRFEH# & EiF 2023FFE VW




2023FE VW

#1. REGTRREN

B

RRFAE-NFREROBSEME, TEATHEINEMH. XE—FHH
BETEEHEERMEREI A RENTRMENITE EEBZMENERERLERE
—MNT 0M 1 ZEE. RBREB—DKZAERENEHHIBERE 0.
—NERRXENEHNBMEE 1 A TREAE RN TR AENSFHEEHRT A
0% 1 ZENEFREE, XMFREFUE. BB HARKRRZNH
MR FHEMHESR, 2NESHLPRENEREMRARMN. KREASHEIL
FHEIRIBF AT ZARXBNIH LN A HEZENRIKENER
MEFRXE, FRIEAZNETEINSSHTPFER M. S PUFR B,
R PR S SRR A N A P AT R SR E RIS
LI PUTIEk R R LSS, XOBERF FISENEMA. SRR, TS RERA,
AERIEEF LB ERNYN ST EFAEE RS RN ERNIERE B
TREFNNREEPIFERNES, MMeER M ERERE, Nt EFaR

&5

Ro

#2.F3J Bt
I %L

AR RRITZHER, 40

* HRAREARNE

* BESTHTHEHMNE

* IHEHAENESGITE. AR
* BZRER (KERRS)

#AABRBIMER
qL

Prof. I. A.

HRMEFPIE T 2R PR IERE, EEFFEMNE IS FH RN R
(Institute for Advanced Study in Princeton, NJ, USA) , ZEE SI#5 3 5% 55 4L SR
REFAER . EEAF Universita di Roma La Sapienza 5eif, T 81F% >, F3k
B7 Laura(EEE).

#4.RIFIRE
q&

BERENE
£—F 18 28H H4E2 PBL #F 7% 1
Sl A7 PBL 3 AL
Riatand 15298 | Hugig-1




2023FE VW

B E]=! X ZFR PBLIRBR IR IT R AR =
F#3
F S BR:
BER A GEIT R R H X 5
BEZR A9 E XA MR
®E
1830H B#LR-1 .
E— MRS E R
%ﬁ?xl%-Z
H 2/ NATRE 1)
1831H F 3 BFR: ;
A= R AEMF T
KA EFMEAEE
frie. HEFIFEE
2R 1H Bh#UR-2 )
F= MRS E RN
HIRIR-3
X FERRERMR S
2H2H F ] BFR: 5
A B|F ZIMAHMIERDR
FEMIREE,
EMHHE. NUHEr AR
Bh#HUR-3
ZE;E IR R E R 2
BRI A DR 3
28 4H BIZIR-4 L
A7 EFREmMBERITRAE LR '
2A6H BIEIR-4 ,
= — BRFFEN AN S E
BIRIR-5
2B 7H éﬂiﬁﬁﬁﬁﬁﬁiﬁ
P = Z S BER: 2
IS T B EAREM: FTHEE. KEM
o Ba. ORAER
B S -
2B 8H BhBUR-5 )
5= BRAFFEN AN S E
HIZIR-6
2 H9q X FERRERMR S
= F ] BFR: B _ 2
EZBEH ZE . HHE.
AR TR




2023FE VW

Bh#iR-6
? ’Eg e ) 2
#£=5 IES AN AL RRET
B KB 28118 HIRIR-7 iy
BHS 7S BAZ BT NFEENANEL R '
KEKRE 28 12H HESml e REE
ER PMARRIREBEW
BIRRS 32

e

% David G. Taylor, “Games, gambling and probability”, 2021, CRC Press

% Ronald J. Gould, “Mathematics in Games, Sports and Gambling”, 2010, CRC
Press

% Edward W. Packel, “The Mathematics of Games and Gambling”, 2006, The
Mathematics Association of America

% Martin J. Osborne, “An introduction to Game Theory”, 2000, Oxford
University Press

% Ashok P. Maitra and William D. Sudderth, “Discrete Gambling and
Stochastic Games”, 1996, Springer-Verlag
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Exploration and Application: Probability

Course Title and Statistical Theory in Games

Credit Hours 32 (one credit hour is 45 minutes)

This class will address challenges such as:
* Basic laws of probability
% The composition rule of roulette and

Course Objectives sieve
% Counting and Combining and Statistics,
Binomial Coefficients

% Game Theory (Prisoner's Dilemma, etc.)

Many of the concepts in probability theory
will be introduced with the help of games

such as Roulette, Poker, Liar's Dice. This is
because historically probability stemmed
from Girolamo Cardano first (unpublished
for many years), then later with Chevalier
de Méré with Blaise Pascal and Pierre de
Fermat trying to understand whether the
house or the player had the advantage in a
variation of the game according to which
the payer rolls four dice and wins provided
none of them is a six. We will go very
quickly over the basic concepts of
probability (if you are not familiar with
Course Description them you can read the first two chapters of
[1]). We will look at the Law of Large
Numbers, counting, a bit of combinatorics,
distributions. The final aim of the course is
to develop some understanding of game
theory, starting from bluffing and
continuing with non-zero- sum games,
Pareto Optimality and the Prisoner’s
Dilemma. As many of the examples
throughout the course will be games, at
the end of the course it should be clear
why betting in a casino is a bad idea! In
fact it will be shown how the house has
always the advantage over a player, and

this will be proven mathematically,
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Brief introduction of the course

The course will take place in five sessions of two hours each. We will start with
a description of the difference between statistics and probability, followed by a
brief introduction of both topics and an illustration of how they both have a
place in most of aspects of everyday life. The focus of the course will be mostly
on probability theory, although concepts of statistics will be introduced. The
course will be completed by a treatment of game theory, another related
branch of mathematics that provides tools to analyze situations in which the
parties, called players, make decisions that are interdependent. Game theory
has also applications in many diverse aspects, including social sciences,
philosophy, product pricing and many more.

Topics
Objective:
Module 1 Introduction to probability and statistics, and their difference.
Definition and properties of probability. Roulette.
Objective:
Module 2 Poker and Texas Hold’Em. Random variables and expected
value. Factorial, permutations and combinations.
Objective:
Liar’s dice: Binomial distribution and normal distributions.Mean,
Module 3 variance and standard deviation. Conditional expectation,Bayes’
formula.
Objective:
Module 4 Basics of game theory: zero sum games, dominance and saddle
points, mixed strategies
Objective:
Module 5 Non-zero sum games, movement diagrams, Nash equilibrium,
Pareto optimality.
Objective: Project Discussion
Module 6 Description: a live session to discuss students’ projects
Objective: Project Presentation
Module 7

Description: a live session where students present their projects

Required Readings

% David G. Taylor, “Games, gambling and probability”, 2021, CRC Press

% Ronald J. Gould, “Mathematics in Games, Sports and Gambling”, 2010, CRC
Press

% Edward W. Packel, “The Mathematics of Games and Gambling”, 2006, The

Mathematics Association of America
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% Martin J. Osborne, “An introduction to Game Theory”, 2000, Oxford
University Press

% Ashok P. Maitra and William D. Sudderth, “Discrete Gambling and
Stochastic Games”, 1996, Springer-Verlag

Suggested list of the topics for the final project

1. True randomness? (§ 11.1 of [1])

2. Counting “Fibonacci” coins circularly (§ 11.3 of [1])

3. Compositions and probabilities (§ 11.4 of [1])

4. Sicherman dice (§ 11.5 of [1])

5. Traveling salesmen (§ 11.6 of [1])

6. Random walks and generating functions (§ 11.7 of [1])

7. St. Petersburg’s paradox (Appendix B of [1])

8. Binomial distribution versus normal distribution (Appendix C of [1])The
students should understand the selected topic and write an account of it. In
some cases (such as topic 3, for example) it will be necessary to read other
parts of the book.

Criteria
Participation
Final exam

Class Expectation

Besides being able to apply probability games, you will be able to understand
also how it plays an important role in other aspects of life. Finally, an
understanding of probability and the related statistics, will certainly give you a

head start in any job which is not only related to literature.




