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e experience in teaching Probability
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Abstract: I would like to introduce some experience in teaching P
Key word: Teaching, Probability

1 Introduction

(See [1, 2] and [3]) In textbooks faculty and textbooks on Probability We already

know determination the classical meaning of Probability is: with random testing of
possible elements (out-

then the probability of
lculated according

course there is a sample space (2 with a finite number limit 7
come - primary event). The probability of appearing is equal,
event A (subset of () with quantity m elements (0 < m < n) are ca

to the formula:

was born in the 17th



nfinite (but countable), then they we need to use 3 different definj
(are arily call it neoclassical) as follows:
0

N suppose the 2P e PSS consiels of  number finite (or cbunable) §
utcome - Primary event), but the possibility of occurrence of they are notet:e
ample, toss one the coin is unbalanced and not of the same quality

tion (which

ents (0
. For €X :
We assign each elementw; € Q, (i = 1,2, ..) a weight, denoted by p(w,) and call

pility of wi- We assume that:

itprob? .

a) plwi) Z 0,vi=12,..
by plwn)+p(wa)+ooe=1.
From the pmbabilities p(w;) of the w;, for each event A of the sample space ), we

sefine the probability of A to be the number P(A) is determined by the formula
P(A) = Z pw;)

wi€A

comment. If the sample space (2 consists of only a finite number of elements w;, ws, ..., w,

' nd their probability is the same, then by assignment
1
plwr) =plwy) = = P{%)? = y
g s daaasiiaaerns bivs rion
theprobabiﬁt)’ of the even; A L o :.ur‘. R

R e

I;?w i
considered classical

" . L
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With the neoclassi
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2.3 Definition by statistical frequency
resent phenomenon that occurs many times, peqp,

(See [4, 5] and [6]) For the p o}
uency to determine the probability of events event that occurs

can use it statistical freq
It is a stable value of frequency:

where #() is the total number of possible cases survey and #(A) is the number ¥

cases the survey satisfies the condition for occurrence of A.
Mathematical basis for using definition equal to statistical frequency is the Law of
Large Numbers and Limit Theorems that we do not have the conditions to talk about

htartt )

come here. _
i i b

finite but infinite ele-

ple space is




Probability o)
t
s () t that the test by,
A be the even e succeeds on even-orde
[mL:,m,ws, ...}, so there red coin tosses, i AN
] 1 1 1
PlA)= =1 = = 1
( ) 4 + 16 + 64 + R — E'

from this that the probabili SR ST
1t also follows : P | ty of A4, 1;\rhn:h is the event that the test suc-
js on odd-ordered coin tosses, will be equal to =

This problem can be described as a problem of a family having children until they
+ave a son (or daughter), then stop.

Example 2. (See [4, 5] and [6]. Tllustrations the sample space is infinite, but it is not
countable elements).

Two people X and ¥ make an appointment to meet somewhere between 12 o’clock
and 1 0'clock. Each person’s arrival time at the rendezvous point is random. The sample

space 1S L A

y Lt

T o S A g

_ time of appearénce of

ent that the person who




¢ — 20 and MN : y = ©+20represents

EeY's
The polygon OEFTNM with the lines E

e frequency statis
iti ili equ :
Example 3. (See [5] and [6] [llustrations for definitions probability by freq
xampie o. )

- i obabili
A well-known famous problem using geometrlcal pr ty

fon's Needle problem.

707-
Count George-Luis Leclerc de Buffon (1
studied Plants,i:nnals, the earth, natural history;. _In his youth he was particularly

interested in Mathematics. . In 1733 he submitted to the Paris {kcademy of 5c1ences'a
work on the game franc-careau (2 popular betting game at the time: people bt;.ss a :;m
into a square and bet each other on the position of the player). where it will be located)
In this work, differential and integral calculus were introduced by Buffon to calm';_
late probability (as defined by geometry). The needle problem proposed by Buffon is

definitions is the Buf-

1788) was a great natural scientist who

as follows:

On a large sheet of paper d.raw parallel lines at regular intervals a distance greater
thanthe]gngﬂlofa  paper. There are two
possibilities, either th *:B;?betWEEII the two
lines. With a geo ;"‘ ‘ calculates the
probability that thed ed @Ih the other hand,
if toss the needle n time: (‘UVEI the line), the
frequency is p = m/n ility by statistical
frequency, we can consid ”ﬁie approximation
= 2n/m can be el i

Buffon's needle toss . s rothod.

Here ar E??‘ : with tossing a nee-
dle : _

: i A '

Experimenter | Ni ~

Buffon, 1777 _:. ; = ;rfe"’a]“e &

Wolf, 1850 =

Smith, 1855 | -

De Morgan, 1860 |




o of Buffon (1707-1788) or rather the Fay of Buffo,
Nott | name Was Georges Louis Leclerc, He was born

I Was 3 French savant
‘ on Sept in
whosé Cote d’Or, France and died on April 16,1788 in Pa i

1is. Buffon is best known

and he worked there fo
’ . . t

¢ of hiS life. Buffon’s most famous work is Histoire Naturelle (Natural History rl?lflz
res ;

e itk presents all the problems of nature from humans, animals plants t
— ’ f) (8]

mmeraIS-

Ba tude Buffon
; (1707-1788)
e Tewm
Buffon (1707-1788) Georges Louis Leclere

One night in 1777, in a luxurious buﬂdmg in the French capital Paris, a group of peo-
ple were huddled around a large piece of paper with parallel lines drawn at regular
intervals, and strangely, they were taking turns throwing the needles on the paper ac-
cording to the wishes of the host.

“Earl, 33 cut and 77 no” — said a guest. .
Nearby, a 70-year-old man jotted down numbers on a piece of paper he was holding

inhis hand. It was the Earl of Buffon, the master of that day. t
“Oh, thank you for helping me! I think this is enough for us!” said the Co?tn . i
Then Buffon bent down to Ca]culate someﬂm'lg on th('f paper, a.nﬂ(: a; '(:l; aso b s
continued: “There were 1106 throws in total and ?(:.!4 of them thf'SECfed e lines.
31 e tio b 2212 and 704.
T wh“l: is close to 3.142 which 15 the m id t was bewildered, looking at each
en Boffon finished speakings €¥& , eves full of excitement. It took @
long time, and then, as if unable to et
Waj tion from him. At th?

iting for an explana

L ne
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__ the years 1989-1999 worldwide there Were an aye
o4 fatal plane crashes and 750 deaths in Dlare mhesrag& -:.1f 18 milliog Plights
pe 1 an average of 8,000 people died in car accidents eﬂch- During th Same periog
n Fra.ﬂ":’e" = year out of 5 POpulation
of 60 1 these figures we can calculate: The Prﬁbability thata
Bt in @ year is 8,000/6,000,000 = 0.0133% i

; The a1s
accid 4 Probability ¢
ve 4 fatal aocident 18 24"[18’ LLULLLL 0'000133%1 which is 01'11}’?:’

h-a'ty o being killed in a car accident in a year. If 3 person takes 20 f];
bibabﬂity of dying in a plane crash is about 20 x 0.000133%, —
he probability of being killed in a plane crash. died in

Person dies i a
0 take a flight to
100 of the proba-
ghts in a year, the
0.00266%, which is only
1/5 of

punple 5. (See [4-61. Illustration for work define probability using frequency statistics)

Mr. Gregor Mendel (1822-1884) was an Austrian monk interested in the study of
piology: He planted various varieties of beans in the monastery’s garden and took de-
iailed notes on their genetic and crossbreeding properties. In 1866 G. Mendel published
apaper on the phenomena he observed along with a theory to explain those phenom-
ena.
One of the observations was about color: When yellow peas were crossed with
green peas (first generation), the eration) all produced yellow peas,

but continued to cross pea: or giald seeds are together, then
the third generation prok = figure is due to Mendel's
statistics that the percen rd generation is approximately
1 :
C\‘.]Uﬂ.l to "4" y
From there, Mendel d explain this phenomenon: The
color of a pea is determi s. The first generation yellow

pea plants have the purebred

‘When crossing each other, half
0t other to form the genes of
y" gene and the color of the
\ssing the second generation

pea plants have the T-'
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i ili ing frequency statistics,)
: define probabﬂ.lty using
E ] 4-6]. Illustration for work _ ; i '
m:ff ;e;i:[c}, jf appearing T (tail, tails=S) when tossing a coin (coin) many times
is given in the table below:
ils | Frequen
1 amber of occurrences of tails quency
Experimenter | Number of tosses N
Buffon 4040 , 2048 0, 5080
Pearson 12000 6010 0,5016
Pearson 24000 12012 0, 5005

: g
So we can conclude that the probability of a tail when tossing a coln is 5. It follows

that the probability of coming up heads when tossing a coin is also 3
In the past, when computers and computers had not yet developed, people had

to do very elaborate experiments to find a stable value of the frequency with a large
asier to calculate Probabil-

enough number of observations. Today cor
ity & Statistics probl &
ever, the computer itse : Gmoael is -
el Lo > understand the pability & Statistical
concepts and mod .

Example 7. (See [4]). A w 2 girls (let’s call the B), emotional level same.
Every time a boy wa riend some girl or bc .?ﬁme-bus stop and meet
the bus heading to M >, get on the car to ouse. If you see a car
going to Ms. B’s house, the car to Ms. B’s house. Th tWDVEhJ.d&SCOH‘LEEVEI'Y
30 minutes there is « the moment of c

xmnutes.Accord.mg _

30 minutes mes(A)

B’s house in the d

-
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5 “'heninfected with disease X, when tested, it wag due

1o not. b positive (rate 5%). Select a resident at random Tested, the

"’ul.t Ask How likely is it that that person has disease X?
.u‘.re‘ roblem was proposed by three mathematiciang Cassels, Shoenberger, Cray-
-[1115.13' 60 doctors and nurses member of Harvard Medical Schoo] Answer most are

poys e they take 100% — 5% = 95%).

05% fbeca:lsau}r the answer is approximately 2%. Uncle The explanation can be as fol-
But atcA be the event that the person is selected for consideration The test is positive,

z:-‘;:; 2 human event is selected not to have disease X and B, is an event the selected

has disease X'. According to the full probability formula we have

chine, the
result Was

P(A) = P(B1)P(A|B1) + P(By) P(A| By) = 99,9%.5% + 0,1%.100% = 509, 5%

mprobabi]ity to find according to thg yeg ula is

(ByJA) = P(B2)P(A 10/509,5 < 10/500 = 2%
1 = 5 .

. that Algebra-Topology-

4 Conclude

; experience teachlng Pl'ObabﬂltY
The research has been done and tri



& Statistics was first studied and taught

e In Vietnam, the theory of Probability Van & respected teacher of
at Hanoi University. The pioneer is Professor Nguyen Bac, ¥y

S e ili atistics.
many generations of students majoring in Probability & St

Nguyen Bac Van (July 11, 1935 - August 30, 2022) was the Heat.d of}[{’roz??}:? &
Statistics Department of the Department of Mathematics - Mechanics, Hian ver-
sity from 1960 to 1981. After that, Mr. Van moved to wo
Chi Minh City and has lived with his family in Saigon ever since-
pedagogue, living modestly, exemplary in working andieachine, :
teach Probability & Statistics at university level in Vietnam. Mr. Van is the translator

of many very precise terms in Probability & Statistics such as: sample space, random
ability, unbiased estimate, Hy-

k. at the University of Ho
Mr. Van is a great
the first person to

event, expectation, variance, correlation coefficient, reli
pothesis testing, stochastic process, queuing theory,... Thanks to that, teachers as well

as learners Probability & Statistics easily work in Vietnamese with this subject.

Phién hop toin thé
chie mimyg Ghio sw
Nguyén Diie Van

70 tudl

In addition to teaching mathematics at the university level, Mr. Van also teaches
mathematics at the high school level for high school students specializing in Math-
ematics (Ay) of Hanoi University. The lectures on Spatial geometry (classical) of Mr
Van (according to French documents) were very attractive and ca '

tivat
students from 1970-1980. ptivated many math
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