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Course Information

Instructor: 5K 43 #+

o Course web: LINK
o Time: f& — 3-4 . FIPY 5-6 75, 1-17 Fi (09.02 -12.29)
o Location: B U KEZTRMIRIX AR IX, FE S - 7h 426

Teaching Assistants:

o Jia-Yi Chen, Jia-Wei Huang, Shuang Liang, Qian Sun

Please arrange an appointment, if you want to have a meeting with me.

o Contact me with zhangsq@nju.edu.cn
o Office: FIZEMERIX 524


http://www.lamda.nju.edu.cn/zhangsq/teaching/PS_Fall_2024/PS_Fall_2024.html
zhangsq@nju.edu.cn

Information to Instructor

Our main studies on this topic are summarized in the figure below.
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(C) Paradigm of neural network learning and Types of artificial neuron models. (D) Neural selection and competition during memory formation.
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Course Information

Lesson Plan
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Course Information Lesson Plan
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Course Information ——About our lesson

1. Motivations:
» handles fundamental terminologies (concepts, formulas, theorems, etc.)
o grasps the (intuitive) understanding of Probability and Statistics
o provides support for machine learning or artificial intelligence

» NOT focuses on exams, postgraduate entrance examinations, etc.
2. — I TRIRB SRR, W A KRERIARE. AN EH, FELS
3. 1M R E RERAR, 9E T . B, RS M
o IRZ MR L. F:AlZR > 75 B R KA VR 2 A 5E
o TEAFToFE, HF I, 5, >J IR supported by B#k
o W B 2 WA B IR E (Interactive Exercises), 55 vz B &R 4
EER (AI. ML %)
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BMENHE—T LR (19 D)

$i - F7 17 (Pierre-Simon Laplace) :

o {Theorie Analytique des Probabilities) , A mathematical theory of prob-

ability with an emphasis on scientific applications

Greats emerge.

o =141 (Carl F. Gauss)
o 22 i 15 (James C. Maxwell)
o T A (Josiah W. Gibbs)



R HAR R (20 D)

1900 4, 5 /R1A%F (David Hilbert) $ig2 i 125 44 1) 23 N E55 )
o Nt A HH4L (Axiomatic Probability)

P /R B A& R (Andrey Kolmogorov):

» published {Foundations of the Theory of Probability ) or {Grundbegriffe
der Wahrscheinlichkeitsrechnun) , 1933
o e th TR AL =2
ARMEL BIVEYE. mIA R nE
o ENLMER AFWEIRAA R, FIFHEARME R € MR, Al 3E T BK
JUEAR LT A AL

AR St WA 18 (Measure Theory)
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Recommended Readings

o (20 22 Gi T EAEAR L | B} 5% 4 4% ) by David Salsburg, #(5: e
7N, Wi IERECE S b e Wik

o (IR 1T 52) by Charles Wheelan

o (TR I 22 ) by Leonard Mlodinow, il 4By iEEEFENLTE . EIRME
FIME=R

o (TR BLGTTH27: WA IR — AR IEL B BHU /A& ) by Gary Smith, —
J7 TH FH Tl B ) S it o SR B A 2 AR R 1 S PR GRS R, T — T T4
FMEG A S 1R (= A E A B iy A A e 1)

oAGF I I AL) by David S. Moore, L \V 35 5E& 8 {3 1524



RN BEGT

o 1832 4, EHLZBHET, T3 6500 AFET-. M HETHA N NE
BLAE IR 7 SR 5 21

o 1849 4F, 36 X WIEA 215 « Wi (John Snow) KK | — X (i
AL, A ESLE B 91 FT5 3K 3201

o W EL | 1854 SEEFLIRATHT 7T NEMB AW AL iIdx, FHH
W 1 FHIX K55 A al 3R AR KR R K BE

KEHE |BEAATHE | F—HFPHRENETHE

5% 5 AR T S R A F] | 40046 1263 315
== DL N =] 26107 98 37

e S A b X 256423 1422 59




R B

0 20 28 70 FAR, 5 NFEFINMN K A48 FE A 3 WA 7T 2E B Bl 2 1 H
BN

15 A | SRELE

- | 8842 | 449
et | 4321 35%

[ %
b}




“FHIFERY” SRS
o IR BN T — U A, AR RE TR L A% 1) ) il ™ B

iS8a ST 7k

2 ST PN s HUE HE A s HUE AN s

| 933 64% 825 62% 108

2 585 63% 560 63% 25

3 918 35% 325 593

4 792 34% 417 33% 375

5 584 25% 191 @ 393

6 714 6% 373 6% 341 7%
Et 4526 39% 2691 45% 1835 30%




“HHIFERY BRI - FERIFR

o ARG BRI R Ho b BRSO AE TR B AR

o MRREHAEAT L2 —MRxT (0 F1orth) B iss, miXstia
e BT “E X wORI.

1

2 1
% 37571



MEANITHRYY MR SGT

) B BT A FETF B AR CHEIS 2 S AT 52
o AL GETH RN ZIE T A A B BIAS 7015 L

ZEF |1B190 | 857 80F | iR | EEE

HFA| 99 0:2 | 81.80% 0 0%

H®FB| 0:0 2:9 | 22.20% 1 100%
o 5 M) IZRM BB AL FIL A2



“TEANFTIEY BEERSTT
R BT A I T B e e 29 AT 47
R GEATSCHERT AT A B IO AL
BF (1519|1859 | BoR | wieRy | imE

HFA| 99 0:2 | 81.80% 0 0%
H®FB| 0:0 2:9 | 22.20% 1 100%

o 1H 7] IZRIG BRI B ALY
U 1T A EHAIEE, JRIK: 599 81.80% : 22.20%
A T 1T B R EE, A R 0% : 100%

=277
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151 0.6 (Poker Hands)

o B 52 KA B 89 3] 2%, Decks of 52 cards
.13 ranks: 2,3,4,....J,Q,K, A
.4 suits: S, H, C, D

o Gaming:

. a one-pair hand consists of 5 cards

» Questions: the probability of a one-pair hand is
. count less than point 12

. all cards are “S”
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There are two ways to handle the problem of “count less than point 12”

» combination-based:
1. the target one-pair hand comprises {2, 2, 2, 2, 3}
2. possible counts 4

3. all combination (552) = 2,598, 960

4. the probability 5o

» sampling-based:
1. build a trial by sampling a one-pair hand from 52 cards
2. repeat n trials
3. count the number m of “appropriate” trials

4. regard the frequency -* as the probability



RS GITHER R X 5

» Probability means possibility, a branch of mathematics concerned with
analyzing random phenomena. The possibility indicates how likely an
event is to occur, expressed as a number ranging [0, 1] or [0%, 100%].

. logically self-contained
. a few (mathematical or physical) rules for computing probabilities

. ONE correct answer

o Statistics is a branch of applied mathematics that collects, describes, an-
alyzes, and infers conclusions from quantitative data.
. messier and more of an art
. get experimental data and try to draw probabilistic conclusions

. NO single correct answer
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o TN (B WEE. ) B LA TR R al g B AR I i, FRATTE )
T FH rules-based methods
R, PR,
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m Artificial Intelligence é] Computer Science

ﬁ &‘. Finance, Economy ---
Probability and Statistics
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J] Military Science and Technology
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1B Y SIS
SFABIRTE:

o Mathematical Analysis
o Advanced Algebra

o Computer Programming

Ja SRR FE

o Machine Learning

o Statistical Learning

» Data Mining

» Design of Experiments, DOE



HRR T ]

o HAT]
. Annals of Statistics (AoS)

LR RBI TR E PR T S 2

. Journals of the American Statistical Association (JASA)

. Annals of Probability
. Journal of Machine Learning Research (JMLR)

. [ICML.: International Conference on Machine Learning

. COLT: Annual Conference on Learning Theory

. STOC: ACM Symposium on Theory of Computing

. FOCS: IEEE Symposium on Foundations of Computer Science



