Interesting Simulation
01.09.2024
Sohun

1 Find an approximate value of pi by scattering the needles

(1) Experiment overview

Draw parallel lines at equal intervals and scatter the needles randomly over the lines.

All needles are the same length , and the distance between parallel lines is twice the length
of the needles. The scattered needles either intersect parallel lines or are between parallel lines
and do not intersect.

At this time , the approximate value of pi can be found using the following formula.

pi = (Total number of scattered needles) <+ (Number of needles intersecting parallel lines)

(2) Experimental result (Java version simulation)

(D When the needles have not yet been scattered

|£| Scatter Needles to Find an Approximation of Pi | = m] X

[ Experiment day]
January 9 . 2024
[PC used]
Lavie NX850 / N
[ Software used]
Self-made software [Scatter needles to find
an approximate value of pi ! (Java)

% The needle intersecting the parallel lines is displayed in blue.
3% The pi is calculated by the following formula.

™1 = (Total number of scattered needles) +
(Number of needles intersecting parallel lines)

Copyright(C) Sohun 2.2022

T 10 100 1000 | 10000 | 50000 | End |
(2 When 10 needles are scattered {&] Scatter Needles o Find an Approvimationof i | - o x
Total number of scattered needles = 10
Number of needles \
intersecting parallel lines = 4
Approximate value of pi = 10 = 4
— 2 5 ¥ The needle intersecting the parallel lines is displayed in blue.
¥ The pi is calculated by the following formula.
11 = (Total number of scattered needles) +
{(Number of needles intersecting parallel lines)
Number of needles intersecting parallel lines = 4
m=25
Copyright(C) Sohun 2.2022 @
mt [[770 | 100 | 1000 | 10000 | so000 | End |
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1 Find an approximate value of pi by scattering the needles

(2) Experimental result (Java version simulation)

(3 When 100 needles are scattered

Total number of scattered needles = 100

Number of needles
intersecting parallel lines = 31

Approximate value of pi = 100 = 31
= 3. 225806 ---

@ When 1000 needles are scattered

Total number of scattered needles = 1000

Number of needles
intersecting parallel lines = 328

Approximate value of pi = 1000 = 328
= 3. 048780 ---

01.09.2024
Sohun
|£] Scatter Needles to Find an Approximation of Pi | - [m] X

N
% The needle intersecting the parallel lines is dispfayed in blue.
¥ The pi is calculated by the following formula.

11 = (Total number of scattered needles) +
(Number of needles intersecting parallel lines)

Number of needles intersecting parallel lines = 31
T = 3.225806451612903

o,
Copyright(C) Sohun 2.2022 @
Init 10 |Ti00 | 1000 | 10000 | s0000 | Eng

b \ /
% The needle intersectiﬁg the parallel lines is displayed in blue.
3 The pi is calculated by the following formula.
11 = (Total number of scattered needles) +
(Number of needles intersecting parallel lines)
Number of needles intersecting parallel lines = 328
™ = 3.048780487804878

g,
Copyright(C) Sohun 2.2022 @
Init 10 100 [ 7000 ] 10000 | s0000 | End |
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1 Find an approximate value of pi by scattering the needles
(2) Experimental result (Java version simulation)
(® When 10000 needles are scattered R s o

Total number of scattered needles = 10000

Number of needles
intersecting parallel lines = 3280

Approximate value of pi = 10000 = 3280
= 3. 048780 ---

VA WYY R RN :
3 The needle intersecting the parallel lines is displayed in blue.
3% The piis calculated by the following formula.
11 = (Total number of scattered needles) +
(Number of needles intersecting parallel lines)
Number of needles intersecting parallel lines = 3280
m = 3.048780487804878

Copyright(C) Sohun 2.2022
Init 10 100 | 1000 [[T70000° ] s0000 | End |

@ When 50000 needles are Scattered |4 Scatter Needles to Find an Approximation of Pi ! - m} X

Total number of scattered needles = 50000

Number of needles
intersecting parallel lines = 15898

Approximate value of pi = 50000 = 15898
= 3. 145049 - --

% The "
# The pi is calculated by the following formula.
11 = (Total number of scattered needles) +
(Number of needles intersecting parallel lines)

Number of needles intersecting parallel lines = 15898
= 3.1450496917851303
Copyright(C) Sohun 2.2022
init 10 100 | 1000 | 10000 |[T50000 ] End |
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2 Find an approximate value of pi by scattering 10-yen coins

(1) Experiment overview

Draw equally spaced parallel lines vertically and horizontally (grid lines) , and randomly

scatter 10-yen coins on them.

The width of the parallel lines that make up the grid lines is the same as the diameter of a
ten-yen coin. The scattered ten-yen coins either overlap with the grid points or are on the grid

lines but do not overlap with the grid points.

At this time , the approximate value of pi can be found using the following formula.

pi = (Number of 10-yen coins that overlap with grid points) -
(Total number of scattered 10-yen coins) X 4

(2) Experimental result (Java version simulation)

(D When 10-yen coins have not yet been scattered

[ Experiment day]
January 9 . 2024
[PC used]
Lavie NX850 / N
[ Software used]
Self-made software [ Throw coins to find
an approximate value of pi ! (Java) J

(2 When 10 10-yen coins are scattered

Total number of scattered 10-yen coins = 10

Number of 10-yen coins that overlap with
grid points = 7

Approximate value of pi = 7 = 10 X 4
= 2. 8

4] scatter Coins to Find an Approximation of Pi | — o X

¥ The coins that overlap the grid points are displayed in blue.
% The pi is calculated by following formula.
11 = 4x(Number of coins that overlap the grid points)
+ (Total number of scattered coins)

Copyright(C) Sohun 2.2022 (&)
Tt 10 100 | 1000 | 10000 | 50000 | End |

| £ Scatter Coins to Find an Approximation of Pi | = [m] X

>~ (U

)

S

% The coins that overlap the grid points are displayed in blue.
% The pi is calculated by following formula.
1T = 4x(Number of coins that overlap the grid points)
+(Total number of scattered coins)
Number of coins that overlap the grid points = 7
m=23 ~
Copyright(C) Sohun 2.2022 (@

100 | 1000 | 10000 | s0000 | End |

mit |10
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2 Find an approximate value of pi by scattering 10-yen coins
(2) Experimental result (Java version simulation)
(@ When 100 10-yen coins are scattered

IE=\VSNs Ve

Total number of scattered 10-yen coins = 100 N

Number of 10-yen coins that overlap with
grid points = 85

Approximate value of pi = 85 = 100 X 4

WA TR A

= 3. 4

% The coins that overlap the grid points are displayed in blue.
% The pi is calculated by following formula.
1 = 4x(Number of coins that overlap the grid points)
+(Total number of scattered coins)

Number of coins that overlap the grid points = 85

m=34
Copyright(C) Sohun 2.2022 @
mt | 10 |[T7Hee Y 1000 | 10000 | soo00 | End |

(@ When 1000 10-yen coins are scattered

Total number of scattered 10-yen coins = 1000

Number of 10-yen coins that overlap with
grid points = 790

Approximate value of pi = 790 = 1000 X 4
= 3. 16

1 = 4x(Number of coins that overlap the grid points)
= (Total number of scattered coins)

Number of coins that overlap the grid points = 790
m=3.16
Copyright(C) Sohun 2.2022 @

100 |71666] 10000 | 50000 | End |

10

Init
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2 Find an approximate value of pi by scattering 10-yen coins

(2) Experimental result (Java version simulation)

(® When 10000 10-yen coins are scattered

Total number of scattered 10-yen coins = 10000

Number of 10-yen coins that overlap with
grid points = 7806

Approximate value of pi = 7806 =+ 10000 X 4

= 3. 1224

(® When 50000 10-yen coins are scattered

Total number of scattered 10-yen coins = 50000

Number of 10-yen coins that overlap with
grid points = 39157

Approximate value of pi = 39157 = 50000 X 4

= 3. 13256

| 2] Scatter Coins to Find an Approximation of Pi | o= o X

e P G S T e i
% The coins that overlap the grid points are displayed in blue.
% The pi is calculated by following formula.
11 = 4x(Number of coins that overlap the grid points)
+ (Total number of scattered coins)

Number of coins that overlap the grid points = 7806
= 31224 o
Copytight(C) Sohun 2.2022 (5]

mt | 10 | 100 | 1000 [["16000 | s0000 | End |

|£ | Scatter Coins to Find an Approximation of Pi | == [m] X

¥ The coins that overlap the grid points are displayed in blue.
% The pi is calculated by following formula.
T = 4x{Number of coins that overlap the grid points)
+ (Total number of scattered coins)

Number of coins that overlap the grid points = 39157
™= 313256 -~
Copyright(C) Sohun 2.2022 @

mt | 10 | 100 | 1000 | 10000 |[50000 ] End |

Sohun
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3 Find an approximate value of pi by scattering sesame seeds

(1) Experiment overview
Draw a square and a circle inscribed in it , then scatter sesame seeds randomly on top of it.
The scattered sesame seeds either fit in a circle or are in a square but not in a circle.
At this time , the approximate value of pi can be found using the following fomula.
pi = (Number of sesame seeds in a circle) —+
(Total number of scattered sesame seeds) X 4

(2) Experimental result (Java version simulation)

(D When sesame seeds have not yet been scattered

| %] Scatter Sesame Seeds to Find an Approximation of Pi | - o X
[ Experiment day]
January 9 . 2024
[PC used]
Lavie NX850 / N
[ Software used]
Self-made software [Scatter sesame seeds to find ;
an apprOXImate Value Of p1 ! (JaVa) il 3 The sesame seeds in the circle are displayed in blue !
3% The piis calculated by the following formula !
1 = 4x(Number of them in a circle)¥{Total number of them)
Copyright(C) Sohun 2.2022 @J
[Tt ] 10 | 100 1000 | 10000 | so000 | End
@ When 10 sesame Seeds are Scattered 4 | Scatter Sesame Seeds to Find an Approximation of Pi ! - =] *
P
Total number of scattered sesame seeds = 10
Number of sesame seeds in a circle = 7
Approximate value of pi = 7 = 10 X 4
= 2. 8 % The sesame seeds in the circle are displayed in blue !
3¢ The pi is calculated by the following formula !
11 = 4x(Number of them in a circle}Total number of them)
Number of sesame seeds in a circle = 7
m=28
Copyright{C) Sohun 2.2022 @J
mt [0 ] 100 | 1000 | 10000 | sooo0 | End |
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3 Find an approximate value of pi by scattering sesame seeds
(2) Experimental result (Java version simulation)
(3 When 100 sesame seeds are scattered

Total number of scattered sesame seeds = 100
Number of sesame seeds in a circle = 81

Approximate value of pi = 81 = 100 X 4

= 3. 24

3 The sesame seeds in the circle are displayed in blue !
¥ The piis by the fo ing formula !
1T = 4x(Number of them in a circle)*(Total number of them)

Number of sesame seeds in a circle = 81
m=324
o

Copyright(C) Sohun 2.2022 (&)

mt | 10 |60 | 1000 | 10000 | s0000 | End

@ When 1000 sesame seeds are scattered

\#] Scatter Sesame Seeds to Find an Approximation of Pi | - (] X

Total number of scattered sesame seeds = 1000
Number of sesame seeds in a circle = 788

Approximate value of pi = 788 = 1000 X 4

= 3. 152

¥ The sesame seeds in the circle are displayed in blue !
¥ The pi is calculated by the following formula !
1 = 4x(Number of them in a circle}yHTotal number of them)

Number of sesame seeds in a circle = 788
= 3.152

=
Copyright(C) Sohun 2.2022 @

Init 1 | 10 |"7000"] o000 | so000 | Ena
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3 Find an approximate value of pi by scattering sesame seeds

(2) Experimental result (Java version simulation)

(5 When 10000 sesame seeds are scattered

Total number of scattered sesame seeds = 10000

Number of sesame seeds in a circle = 7871

Approximate value of pi = 7871 = 10000 X 4
= 3. 1484

(6 When 50000 sesame seeds are scattered

Total number of scattered sesame seeds = 50000

Number of sesame seeds in a circle = 39251

Approximate value of pi = 39251 = 50000 X 4
= 3. 14008

|4 Scatter Sesame Seeds to Find an Approximation of Pi | - (=] X

¥ The sesame seeds in the circle are displayed in blue !
% The pi is calculated by the following formula !
11 = 4x(Number of them in a circle)H{Total number of them)

Number of sesame seeds in a circle = 7871
™= 3.1484

Py

Copyright(C) Sohun 2.2022 (&)

w0 | o | o [CEe soow | e |

|£] Scatter Sesame Seeds to Find an Approximation of Pi | - a X

3 The sesame seeds in the circle are displayed in blue !
3% The pi is calculated by the following formula !
1 = 4x{Number of them in a circle){Total number of them)

Number of sesame seeds in a circle = 39251
™ = 3.14008

Copyright(C) Sohun 2.2022 @

Init 10 | 10 | 1000 | 10000 |

Sohun
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4 Find an approximate value of pi by scattering the needles

(1) Experiment overview

Draw parallel lines at equal intervals and scatter the needles randomly over the lines.

All needles are the same length , and the distance between parallel lines is twice the length
of the needles. The scattered needles either intersect parallel lines or are between parallel lines
and do not intersect.

At this time , the approximate value of pi can be found using the following formula.

pi = (Total number of scattered needles) -~ (Number of needles intersecting parallel lines)

(2) Experimental result (VB version simulation)

(D When the needles have not yet been scattered

¥ Scatter needles to find an approximate value of pi ! - [m} X

Needles that intersect parallel lines are displayed in blue.
pi = {Total number of thrown needles)
= (Number of needles intersecting parallel lines)

[ Experiment day]
January 10 . 2024
[PC used]
Lavie NS600 / M
[ Software used]
Self-made software [ Scatter needles to find
an approximate value of pi ! (VB) ]

10 ‘ 100

1,000 10,000 I 90,000 ‘ Init ‘

Number of needles intersecting parallel lines =

T pi =
Exit Copyright|C) Sohun 4 2022

@2 When 10 needles are scattered

¥ Seatter needies to find an appraximate value of pi | — [m} ®
Needles that intersect parallel lines are displayed in blue_
pi = (Total number of thrown needles)
+ (Number of needles intersecting parallel lines)
.\\
e
B
Total number of scattered needles = 10
Number of needles i
intersecting parallel lines = 4 -
Approximate value of pi = 10 = 4
= 2.5
ii “10. i 100 i 1,000 l 10,000 } 50,000 i Init J
Number of needles intersecting parallel lines = 4
z i =25
Exit ? Copyright(C) Sohun 42022
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4 Find an approximate value of pi by scattering the needles
(2) Experimental result (VB version simulation)
(3 When 100 needles are scattered ]

MNeedles that intersect parallel lines are displayed in blue_
pi = (Total number of thrown needles)
<+ (Number of needles intersecting paralle! lines)

Total number of scattered needles = 100

Number of needles
intersecting parallel lines = 36

Approximate value of pi = 100 = 36

= 2..777777 -+~

10 I 1,000 ‘ 10,000 ‘ 90,000 ‘ Init ‘

Number of needles intersecting parallel lines = 36

. pi = 2.77T11TT1T711718
Exit CopyrightlC) Sohun 42022

@ When 1000 needles are Scattered % Scatter needles to find an approximate value of pi ! - 0 X

Needles that intersect parallel lines are displayed in blue.
pi = (Total number of thrown needles)
=+ (Number of needles intersecting parallel lines)

Total number of scattered needles = 1000

Number of needles
intersecting parallel lines = 310

Approximate value of pi = 1000 =+ 310

= 3. 225806 ---

1,000 ] 10,000 I 90,000 I Init ‘

Number of needles intersecting parallel lines = 310

. pi = 3.2258064516129
Exit Copyrizht(C) Sohun 4 2022

10 | 100
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4 Find an approximate value of pi by scattering the needles
(2) Experimental result (VB version simulation)
(® When 10000 needles are scattered ) | o

Needles that intersect parallel lines are displayed in blue.
pi = (Total number of thrown needles)
+ (Number of needles intersecting parallel lines)

Total number of scattered needles = 10000

Number of needles
intersecting parallel lines = 3225

Approximate value of pi = 10000 = 3225
= 3. 100775 +--

y. A5
1,000 | 10,000 | 50,000 | Init |

Number of needles intersecting parallel lines = 3225

. pi = 3.10077519379845
Exit Copyrizht(C) Sohun 4 2022

10 | 100

@ When 50000 needles are Scattered ¥ Scatter nesdles to find an approximate value of pi | = 0 K

Needles that intersect parallel lines are displayed in blue.
pi = {Total number of thrown needles)
<+ (Mumber of needles intersecting parallel lines)

Total number of scattered needles = 50000

Number of needles
intersecting parallel lines = 15935

Approximate value of pi = 50000 = 15935

= 3.137747 -~

10 | 100 1,000 | 10,000 | : Init |

Number of needles intersecting parallel lines = 15935

- pi = 313774709758393
Exit DopyrightiC] Sohun 4 2082
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5 Find an approximate value of pi by scattering 10-yen coins

(1) Experiment overview

Draw equally spaced parallel lines vertically and horizontally (grid lines) , and randomly

scatter 10-yen coins on them.

The width of the parallel lines that make up the grid lines is the same as the diameter of a
ten-yen coin. The scattered ten-yen coins either overlap with the grid points or are on the grid

lines but do not overlap with the grid points.

At this time , the approximate value of pi can be found using the following formula.

pi = (Number of 10-yen coins that overlap with grid points) -
(Total number of scattered 10-yen coins) X 4

(2) Experimental result (VB version simulation)

(D When 10-yen coins have not yet been scattred

[ Experiment day]
January 10 . 2024
[PC used]
Lavie NS600 / M
[ Software used]
Self-made software [Throw coins to find
an approximate value of pi ! (VB)

(2 When t0 10-yen coins are scattered

Total number of scattered 10-yen coins = 10

Number of 10-yen coins that overlap with
grid points = 6

Approximate value of pi = 6 = 10 X 4
= 2. 4

™ Throw coins to find an approximate value of pi ! - m} x

Coins that overlap the grid points are displayed in blue !

pi = 4 X (Number of coins that overlap the grid points)
< (Total number of coins thrown)

10 100 | 1,000 ‘ 10,000 50,000 | Init |
Number of coins that overlap the grid points =
. pi =
Exit Copyright(T] K Miwa 20168

" Throw coins te find an approximate value of pi | - [} X

Coins that overlap the grid points are displayed in blue !
pi = 4X(Number of coins that overlap the grid points)
< (Total number of coins thrown)

)

I,

s
L

=

)
y
=

10 l 100 ‘ 1,000

Number of coins that overlap the grid points = 6

pi =24

Exit Copyright(C) K Niwa 20188

10,000

50,000 ‘ Init ‘
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5 Find an approximate value of pi by scattering 10-yen coins
(2) Experimental result (VB version simulation)
(3 When t00 10-yen coins are scattered

Coins that overlap the grid points are displayed in blue !
pi = 4 X (Number of coins that overlap the grid points)

= (Total number of coins thrown)
% ~J

Total number of scattered 10-yen coins = 100

Number of 10-yen coins that overlap with
grid points = 80

Approximate value of pi = 80 = 100 X 4

2
]
)

I NV =

= 3.2

10 ‘ i 100 | 1,000 ‘ 10,000 ‘ 90,000 I Init ‘

Number of coins that overlap the grid points = 80

_ pi = 32
Exit Copyright(C) K Niwa 20168

(@ When t000 10-yen coins are scattered

¥ Throw coins to find an approximate value of pi | - [m] X

Coins that overlap the grid points are displayed in blue !
pi = 4X(Number of coins that overlap the grid points)
= (Total number of coins thrown)

Total number of scattered 10-yen coins = 1000

Number of 10-yen coins that overlap with
grid points = 789

Approximate value of pi = 789 = 1000 X 4

= 3. 156

50,000 I Init ‘

Number of coins that overlap the grid points = 789

. pi = 3.156
Exit Copyright(C) K Niwa 2016 8
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5 Find an approximate value of pi by scattering 10-yen coins
(2) Experimental result (VB version simulation)
(® When 10000 10-yen coins are scattered ) _ _ .

Coins that overlap the grid points are displayed in blue !
pi = 4 X {Number of coins that overlap the grid points)
=+ (Total number of coins thi

Total number of scattered 10-yen coins = 10000

Number of 10-yen coins that overlap with
grid points = 7856

Approximate value of pi = 7856 =+ 10000 X 4

= 3. 1424 x;é

100 | 1,000 H 10,000 °

10

50,000 ] Init |

Number of coins that overlap the grid points = 7836
pi = 31424

Exit Copyright(C) KNiwa 20168 @

@ When 50000 lo_yen COinS are scattered ¥ Throw cains to find an approximate value of pi ! - u] x

Coins that overlap the grid points are displayed in blue !
pi = 4X(Number of coins that overlap the grid points)
= (Total number of coins thrown)

Total number of scattered 10-yen coins = 50000

Number of 10-yen coins that overlap with
grid points = 39253

Approximate value of pi = 39253 = 50000 X 4

= 3. 14024

10

100 ‘ 1,000

10,000

50,000 Init I

Number of coins that overlap the grid points = 39253

z pi = 3.14024
Bt Gopyrightis) K.Niwa 201 6.8
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6 Find an approximate value of pi by scattering sesame seeds

(1) Experiment overview

Draw a square and a circle inscribed in it , then scatter sesame seeds randomly on top of it.
The scattered sesame seeds either fit in a circle or are in a square but not in a circle.
At this time , the approximate value of pi can be found using the following fomula.

pi = (Number of sesame seeds in a circle) ~+

(Total number of scattered sesame seeds) X 4

(2) Experimental result (VB version simulation)

(D When sesame seeds have not yet been scattered

[ Experiment day]
January 10 . 2024
[PC used]
Lavie NS600 / M
[ Software used]
Self-made software [Scatter sesame seeds
to find an approximate value of pi ! (VB) ]

@ When 10 sesame seeds are scattered

Total number of scattered sesame seeds = 10
Number of sesame seeds in a circle = 6
Approximate value of pi = 6 = 10 X 4

= 2. 4

¥ Scatter sesame seeds to find an approximate value of pi! — O »

Sesame seeds inside the circle are displayed in blue !

pi = 4X (Number of sesame seeds in a circle)=(Total number of them)

\ /

N %

10 ‘ 100 ‘ 1,000

10,000 ‘ 50,000 ‘ Init ‘

Number of sesame seeds in a circle=

] pi=
Exit Copyright(0) Schun 4 2022 @

' Scatter sesame seeds to find an approximate value of pi ! — O x

Sesame seeds inside the circle are displayed in blue !

pi = 4X(Number of sesame seeds in a circle)=(Total number of them)

A

100 I 1,000

10,000 I 90,000 I Init ‘

Number of sesame seeds in a circle= &

- pi= 24
Exit Copyrizht(C) Sohun 42022
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6 Find an approximate value of pi by scattering sesame seeds

(2) Experimental result (VB version simulation)

(3 When 100 sesame seeds are scattered

Total number of scattered sesame seeds = 100

Number of sesame seeds in a circle = 81

Approximate value of pi = 81 = 100 X 4
= 3. 24

@ When 1000 sesame seeds are scattered

Total number of scattered sesame seeds = 1000

Number of sesame seeds in a circle = 773

Approximate value of pi = 773 = 1000 X 4
= 3. 092

! Scatter sesame seeds to find an approximate value of pi !

01.10.2024
Sohun
= (] X

Sesame seeds inside the circle are displayed in blue !

pi = 4X{Number of sesame seeds in a circle)}= (Total number of them)

10,000 ‘ 50,000 ‘ Init ‘

1,000

Number of sesame seeds in a circle= 81
pi= 324

Eit Gopyright(C) Sohun 4.2022

¥ Scatter sesame seeds to find an approximate value of pil

Sesame seeds inside the circle are displayed in blue !
pi = 4X(Number of sesame seeds in a circle)+ (Total number of them)

10 100 | 1,000 10,000 ‘ 50,000 ‘ Init ‘

Number of sesame seeds in a circle= 773
pi= 3.092

Exit Capyright(C) Sohun 42022 @
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6 Find an approximate value of pi by scattering sesame seeds
(2) Experimental result (VB version simulation) )
(® When 10000 sesame seeds are scattered ) |

Besame seeds inside the circle are displayed in blue !

pi = 4 X(Number of sesame seeds in a circle)< (Total number of them)

Total number of scattered sesame seeds = 10000

Number of sesame seeds in a circle = 7856

Approximate value of pi = 7856 = 10000 X 4
= 3. 1424

10 I 100 ‘ 1,000 ‘ 10,000 l 30,000 l Init l

Number of sesame seeds in a circle= 7856

= = 3.1424
Exit ? Capyright{C) Sohun 42022
(6 When 50000 sesame seeds are scattered
™ Scatter sesame seeds to find an approximate value of pi ! - o x

Sesame seeds inside the circle are displayed in blue !
pi = 4 X (Number of sesame seeds in a circle)+(Total number of them)

Total number of scattered sesame seeds = 50000

Number of sesame seeds in a circle = 39266

Approximate value of pi = 39266 = 50000 X 4
= 3. 14128

50,000

i0 ‘ 100 | 1,000 ‘ 10,000

e |

Number of sesame seeds in a circle= 38266
pi= 314128

Exit Copyright(C) Sohun 42022 @
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(1) Experiment overview

Draw parallel lines at equal intervals and scatter the needles randomly over the lines.
All needles are the same length , and the distance between parallel lines is twice the length
of the needles. The scattered needles either intersect parallel lines or are between parallel lines

and do not intersect.

At this time , the approximate value of pi can be found using the following formula.
pi = (Total number of scattered needles) -~ (Number of needles intersecting parallel lines)

(2) Experimental result (Android version simulation)

(D When 1 needle is scattered

[ Experiment day]
January 11 . 2024
[ Smartphone used]
Galaxy S9
[ App used]
Self-made app [Buffon's Needle ! (Android) J

2 When 12 needles are scattered

Total number of scattered needles = 12

Number of needles
intersecting parallel lines = 5

Approximate value of pi = 12 = 5
= 2.4

Z+all 100%

Sohun

Buffon's Needle

[Buffon's Needle)

Pim=0.0

Number of needles intersecting
parallel lines =0

Total number of scattered
needles =1

552 M O =-all 100% 0

Buffon's Needle

[Buffon's Needle)

A

Pin=24

Number of needles intersecting
parallel lines =5

Total number of scattered
needles =12
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7 Find an approximate value of pi by scattering the needles
(2) Experimental result (Android version simulation)

(3 When 117 needles are scattered
553 e B Zrall 100% 0

Buffon's Needle

[Buffon's Needle]
Total number of scattered needles = 117 Lgl L\
Number of needles : .“ I .
intersecting parallel lines = 38 1 :
Approximate value of pi = 117 +— 38 *‘-\\( ? 7

= 3. 078947 - -- Pin = 3.0789473684210527

Number of needles intersecting
parallel lines =38

Total number of scattered
needles =117

@ When 999 needles are scattered 5:53 M=x @ =l 100%8

Buffon's Needle

[Buffon's Needle}

Total number of scattered needles = 999

Number of needles
intersecting parallel lines = 314

Approximate value of pi = 999 = 314

Pim=3.1815286624203822

= 3. 181528 --- Number of needles intersecting
parallel lines =314

Total number of scattered
needles =999
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7 Find an approximate value of pi by scattering the needles
(2) Experimental result (Android version simulation)

(5 When 4998 needles are scattered
5:55 @ e O =l 100%M

Buffon's Needle

[Buffon's Needle]

Total number of scattered needles = 4998

Number of needles
intersecting parallel lines = 1587

Approximate value of pi = 4998 = 1587

— 3. 149338 --- Pim = 3.149338374291115

Number of needles intersecting
parallel lines =1587

Total number of scattered
needles =4998

(® When 10000 needles are scattered 6:09 ® a3 - =l 95%M

Buffon's Needle

[Buffon's Needle]

Total number of scattered needles = 10000

Number of needles
intersecting parallel lines = 3185

Approximate value of pi = 10000 <+ 3185 - - ol
Pin=3.1397174254317113

= 3.139717 - - Number of needles intersecting
parallel lines =3185

Total number of scattered
needles =10000
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8 Find an approximate value of pi by scattering 10-yen coins

(1) Experiment overview
Draw equally spaced parallel lines vertically and horizontally (grid lines) , and randomly

scatter 10-yen coins on them.

The width of the parallel lines that make up the grid lines is the same as the diameter of a
ten-yen coin. The scattered ten-yen coins either overlap with the grid points or are on the grid
lines but do not overlap with the grid points.

At this time , the approximate value of pi can be found using the following formula.

pi = (Number of 10-yen coins that overlap with grid points) -
(Total number of scattered 10-yen coins) X 4

(2) Experimental result (Android version simulation)

(D When 1 10-yen coin is scattered 4:46 e B =e.all 100%M

Throw Coins

[Throw Coins to Find the Pi]

)

[ Experiment day]
January 11 . 2024
[ Smartphone used]
Galaxy S9
[ App used]
Self-made app [Throw Coins
to Find the Pi ! (Android) J

Pims0.0
Mumber of coins that everap the grid point=0
Tetal number of coins thrown=1

(2 When 11 10-yen coins are scattered 4:47 G o= O Zeall 100% M

Throw Coins

[Thgg\y Coins to Find the Pi]

Total number of scattered 10-yen coins = 11

Number of 10-yen coins that overlap with
grid points = 10

Approximate value of pi = 10 = 11 X 4
= 3. 636363 ---

Pin% 3.6363636363636362
Numilver of coins that overlap the grid point=10
Total number of coing thrown=11
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8 Find an approximate value of pi by scattering 10-yen coins
(2) Experimental result (Android version simulation)

(3 When 117 10-yen coins are scattered

447 W w= B = all 100% 0

Throw Coins

[Thmﬂ_c\qms/}o(&nd the PI}\ |

Total number of scattered 10-yen coins = 117 %A@% ‘ Aj\\ )

Number of 10-yen coins that overlap with a8 i : %
grid points = 89 TR ol

Approximate value of pi = 89 =+ 117 X 4 NG STNUNE )

— 3. 042735 -+ 'a
<

Pims 3.0427350427350426
Mumber of coins that overlap the grid point=8%
Total number of coins thrown=117

r

(@ When 992 10-yen coins are scattered

448 @ = B Feall T00%M

Throw Coins

Total number of scattered 10-yen coins = 992

Number of 10-yen coins that overlap with
grid points = 789

Approximate value of pi = 789 = 992 X 4
= 3. 181451 ---

Pim=3.181451612203226
Mumiber of coing that overlap the grid point=789
Total number of colns thrown=992
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8 Find an approximate value of pi by scattering 10-yen coins
(2) Experimental result (Android version simulation)

(® When 5007 10-yen coins are scattered

451 e B

Throw Coins

Total number of scattered 10-yen coins = 5007

Number of 10-yen coins that overlap with
grid points = 3897

Approximate value of pi = 3897 = 5007 X 4
= 3. 113241 ---

Pims 3.1132414619532653
MNumiber of coing that overlap the grid point=3827
Total numiber of coins thrown=5007

® When 10000 10-yen coins are scattered 4:58 @ 5= @ Bl 95% M

Throw Coins

Total number of scattered 10-yen coins = 10000

Number of 10-yen coins that overlap with
grid points = 7830

Approximate value of pi = 7830 =+ 10000 X 4
= 3. 132

Pims3.132
Muriber of coins that overlap the grid peint=7830
Total number of coing thrown=10000




Interesting Simulation
01.11.2024
Sohun

O Find an approximate value of pi by scattering sesame seeds

(1) Experiment overview
Draw a square and a circle inscribed in it , then scatter sesame seeds randomly on top of it.
The scattered sesame seeds either fit in a circle or are in a square but not in a circle.
At this time , the approximate value of pi can be found using the following fomula.

pi = (Number of sesame seeds in a circle) —+
(Total number of scattered sesame seeds) X 4

(2) Experimental result (Android version simulation)

(D When 1 sesame seed is scattered
517 & h%s 8 e all 100?'—;.

Sesame Seeds

[Scatter Sesame Seeds to Find Pi]

[ Experiment day]
January 11 . 2024 /
[ Smartphone used]
Galaxy S9 P
[ App used] P
Self-made app [Scatter Sesame Seeds el
to Find Pi ! (Android) ]
Pim=0.0
Number of sesame seeds
in a circle=0

Total number of scattered
sesame seeds=1

@ When 10 sesame seeds are scattered
750 E®® .

Sesame Seeds

[Scatter Sesame Seeds to Find Pi)

Total number of scattered sesame seeds = 10
Number of sesame seeds in a circle = 7 5 o //
Approximate value of pi = 7 = 10 X 4 /
= 2. 8
Pin=28
Number of sesame seeds
in a circle=7

Total number of scattered
sesame seeds=10
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O Find an approximate value of pi by scattering sesame seeds

(2) Experimental result (Android version simulation)

(3 When 108 sesame seeds are scattered

Total number of scattered sesame seeds = 108

Number of sesame seeds in a circle = 89

Approximate value of pi = 89 = 108 X 4
= 3. 296296 - --

@ When 1019 sesame seeds are scattered

Total number of scattered sesame seeds = 1019

Number of sesame seeds in a circle = 807

Approximate value of pi = 807 = 1019 X 4
= 3. 167811 ---

518 @ &= = all 100% A

Sesame Seeds

[Scatter Sesame Seeds to Find Pi]

Pimn=3.2962962962962963

Number of sesame seeds
in a circle=89

Total number of scattered
sesame seeds=108

5118 M= O il 100% M

Sesame Seeds

[Scatter Sesame Seeds to Find Pi]

Pin=3.167811579980373

Number of sesame seeds
in a circle=807

Total number of scattered
sesame seeds=1019

Sohun
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O Find an approximate value of pi by scattering sesame seeds
(2) Experimental result (Android version simulation)

(5 When 5004 sesame seeds are scattered
520 & & % 99% M

Sesame Seeds

Total number of scattered sesame seeds = 5004
Number of sesame seeds in a circle = 3925

Approximate value of pi = 3925 = 5004 X 4

= 3. 137490 - --
Pim = 3.137490007993605

Number of sesame seeds
in a circle=3925

Total number of scattered
sesame seeds=5004

® When 10000 sesame seeds are scattered
it bl =il 90%m

Sesame Seeds

[Scatter Sesame Seeds to Find Pi]
Total number of scattered sesame seeds = 10000
Number of sesame seeds in a circle = 7868

Approximate value of pi = 7868 = 10000 X 4

= 3. 1472

Pin=3.1472

Number of sesame seeds
in a circle=7868

Total number of scattered
sesame seeds=10000




