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Math.random ()

let min = 1;

let max = 6;

let length = max - min + 1;

let value = Math.floor (Math.random () * length) + min;

console.log (value);
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BT, 6-1+1) Tlength %6

Math.random () ®ffi & length % H 3%,
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function random (min = 1, max = 6) |
let length = max - min + 1;
let value = Mathfloor (Math.random () * length) + min;
return value;

f

YA oz iS5 EBOMER (BHIRR)
PR L 7% % v — 7 JLBE CHIEL I O 5

function random_values (min = 1, max = 6, number = 1) |
let result = [];
for (leti= 0;i < number; i++) |
result.push (random (min, max));
|
return result;

%

A oo O BERER (100 )

consolelog (random_values (1, 6, 100));

<script src="https://cdn.plot.ly/plotly-latest.min.js"></script>

function random(min = 1, max = 6) {

ERETEROAET
MR (A auziks <script>
B2 2550 L SEBR & 4 ;
KT let length = max - min + 1;

return value;

f

let result = [];

f

return result;

f
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let value = Math.floor(Math.random() * length) + min;

function random_values(min = 1, max = 6, number = 1) |

for (let i = 0; 1 < number; i++) {
result.push(random(min, max));




function plot() {
let deme = random_values(1, 6, 10000);
let result = {
1:0,
20,
30,
4.0,
50,
6:0
f

for (leti = 0; i < demelength; i++ ) {
result[deme[i]]++;

f

/7T T
let graph = "myDiv";
let layout = {

height: 400,

width: 400,

showlegend:false,

title!'Y I 2 L—3 3 v ORFR"

Xaxis: |

title: "t % H 0"
h
yaxis: |
title: "MI%L"

h
ki
let x_memori = ['1","2","3","4""5""6"];
let trace = {

X: X_IMemori,

y: Object.values(result),

type: "bar"
ki

let data = [trace];

Plotly.newPlot(graph, data, layout);
J
</script>
</head>
<body onload="plot()">
<div id="myDiv"></div>

HH % AT

</body>
BRER let deme = random_values (1, 6, 100);
100 R 72k R % deme EEHIAEH let result = |
EAM 5D W 72D H % 5 GERBLY result 1.0,
2ffi5) 2:0,
£C% 0 m|& LTHt 3:0,
4:0,
50,
6:0
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for (leti=0;i < demelength; i++ ) |
result[deme[i]]++;

75 7k
AN x §il (b L —2AHOEEES % JHE)

let x_memori=[ “1" , “2" , “3" , 4" | 5
let trace = {

X: X_memori,

y: Object.values (result),

type: “bar”
5

let data = [trace];

FATHRERE, T 7 ABBOMETH b7, (T ET LELEHERATE B,

Xz 4

FATRER T T 7

Y140 2=l —33 0

[ &%

3-2 filE2

1]

== |

RIEFMEE, TR M- 72 250 ROWAITHAAT T I 0 Th b,
RE5 €27 AVEMERT O 5 L8 GEATHE

T : 250 = ar’ : 4r°
2507r* = 4r°T

© = 4r°T / 250r°
T ="T/250 x 4

250 5T RTHAEFROHICAL E LT, 205 HMN
i Lo E T 458, ZolbFi, EhHEE
Mo [HEER] ERCIETEWI T ER2RRE LTV S,
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H*Ek6 7u—F%—F

7u—Fx—h

%1;\

]

-7
cnt: 1,blt, 1

x < -100~ 100D ¥ (¥
v < -100~100DELE ($B#)

|
|z < (x°2+ y 2)¥ 54 |

rate < hit / blt
pi = rate* 4

EVFANOETHEERVBA 70754 —A2—F

FA=E AN <]

ZH blt (ZFEHHH(100) BRA

(T AL —H)0FEEk

RO LURE
IBEZE S ) Wi, A L, 18 43

FEW x I BEIE LB ER ERA
EE oy 12, FEE T U ELECEE) 2fUA

EH z 12 (XPHy? ) DFABERA

HI5E z 1% 100 BLFA

true #5 hit 12 1 &hnE

cnt, x BB, v 23R

HUEBELET

ZE¥ rate T hit / blt OFSEEKRA
T pi 2 rate x 4 OFEREMRA

pi 2#FR

Ty LEET

HH % AT

Rem ME>FAHIOXETCHARE
CEATIEE 100 & L, EATNok FEEEEKRT S
" DoEvents B %% FIH

Sub piMontecarlo_2 ()

Dim blt As Long "SGR LR
Dim cnt As Long "B vy —
Dim x As Integer "X AR

Dim y As Integer TY EEAE

Dim z As Long RO S
Dim hit As Long "L

Dim rate As Double RGeS
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Dim pi As Double " JE i

Dim sTime As Double i EE

Dim eTime As Double T HRES

Dim tst As Integer TERAT I

Dim i As Integer AT Y v —
Dim sho As Double "R RO fe /Ml
Dim dai As Double "R O R fE
Dim total As Double "R RO R
Dim heikin As Double " MEER O HE

sTime = Timer ()

tst = 100
blt = 10000
Randomize "B = AL — 7 oML

Fori=1 To tst
DoEvents "CPU Ol % OS (2B
THROFEG MY KT
For cnt = 1 To blt
x = WorksheetFunction.RandBetween (-100, 100) " x K&
y = WorksheetFunction.RandBetween (-100, 100) 'y J&f%

z=Sqr (x"2+yAr2) FHIOESERD S
e E
If z <= 100 Then

hit = hit + 1 o Ty T
End If

"DebugPrint cnt & “(“& x &”, ‘& y;")”

Next cnt "R DFEGF

e kb TR A
rate = hit / blt
pl = rate * 4

CHATNo. & AR O FoR
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Debug.Print i & vbTab & pi
total = total + pi
heikin = total / 1

CHREE O R/ME, R % Rk
Ifi=1Then 'EAT1MHZS

sho = pi "sho IZ pi #fCA
dai = pi "dai 123 pi LA
Else FENPS DS
If pi < sho Then sho = pi "pi<sho 7 5 sho 12 pi Z#1CA
If pi > dai Then dai = pi "pi>dai & 5 dai |2 pi ZfCA
End If
hit = 0 Carh R ML (ROFATICH R T)

Next i "RDATA

CEEAEEL MEEOHF, MO E ER
Debug.Print “J&45# %" & blt

Debug.Print “fED#HPH" & sho & "< n <" & dai
Debug.Print “MEZFEF¥" & heikin

eTime = Timer CRT R O B

DebugPrint “FrERH" & eTime - sTime & “#" " FrEEEOFR

End Sub

Rem ME> FHIVOETHERE

"= Y= MO MRS

"ERy b7 VOEFEWEICT S (HAZEAOMIEE S )
"VBA O F— 8 My —v [HERKEE] 2FHT 5

"U—r = FTEATHE, T IEET AR

T —LE

Sub piMontecarlo_3 ()
ERES
Dim tst As Integer T ERAT I

33



TUTIGIVIREEHEa T o yOWRENLE B2H

Dim i As Integer CERATIRIERIE A T v —
Dim blt As Long " SE AT

Dim cnt As Long PSR A > vy —
Dim x As Integer "X EEAE

Dim y As Integer "Y PR

Dim z As Integer S SULREERS

Dim hit As Long "R

Dim rate As Double "R

Dim pi As Double " L

Dim total As Double MR R

Dim heikin As Double "HEEONY

Dim sTime As Double " BRI

Dim eTime As Double TRT R

sTime = Timer () " BRI R A

"U—DF [VBAW] #7774 712
Sheets (“DebugPrint B{").Activate

WHF—s DY T

Range (“B5:D6").ClearContents

Range (“A9").CurrentRegion.Offset (1).ClearContents
Range (“H2I17").ClearContents

T —LE

On Error GoTo ErrLabel

AT L B AR T — 7 Y — P OB B A
tst = Range (“B3").Value

blt = Range (“B4").Value

Randomize "ELEY = A L — 7 0oL

Fori=1 To tst
DoEvents "VBA 7075 A0 A LT AEIEZ OS IS 5 Bk

THHOFES AR KT

For ecnt =1 To blt
x = Int (Rnd () *201-100) ' x MEEEOIIG
y =1Int (Rnd () *201-100) 'y FEREZDHUS
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z=Sqr x*2+yAr2) FHIOEZERD S

") e
If z <= 100 Then
hit = hit + 1 oY T T
End If
"DebugPrintent & “("&x &7, &)
Next cnt " IR DFEGT

T ER A RO TR E A
rate = hit / blt

pi = rate * 4

"Debug.Print i & vbTab & pi

Cells (60000, 1).End (x1Up).Offset (1).Value =i
Cells (60000, 2) End (xlUp).Offset (1).Value = pi

total = total + pi

Ifi =1 Then TEAT 1M H 7% S5 sho 12 pi fUA
sho = pi "sho IZ pi XA
dai = pi "dai 12 pi 1A

Else "ENDAI R S

If pi < sho Then sho =pi "piA¥sho & W/N&EH o725 pi # sho ICFLA
If pi > dai Then dai = pi  "piAdtdai & D K& A o725 pi % dai ICECA
End If

heikin = total / i "R O
hit =0 TR ML
Range (“C3").Value = tst - i "D B O IR
Next i

"Debug.Print “fEO#iPH" & sho & “< 7 <" & dai
"Debug.Print “FJE#H>¥-" & heikin

Range (“B5").Select
With Selection

.Value = sho

HH % AT
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Offset (, 1).Value = < <"

Offset (, 2).Value = dai

Offset (1).Value = heikin
End With

ey — AREET B
On Error GoTo ErrLabel

YRy b T =T VDT — Y HEPADR T B Y AN O XL
Dim myDB As Range

LT — & P & PR

Set myDB = Worksheets (“DebugPrint ") Range (“A8").CurrentRegion

ActiveSheet.PivotTables (1).ChangePivotCache _
ActiveWorkbook.PivotCaches.Create (xIDatabase, myDB)

Ry b F—TNEEHT S
ActiveSheet.PivotTables (1) PivotCache.Refresh

"VBA 2500y — v [ERwEtE] 2FH$ %

"2V B8 2 Bt < FAER D 7 — & SO R D17 7 & R
Dim r As Integer

r = Cells (8, 2).End (xIDown) Row

Dim myDS As Range

Set myDS = Range (Cells (8,2),Cells (r,2)

CRLARET T A Y DFEAT
Application.Run “ATPVBAEN.XLAM!Descr”, myDS, Range (“H2"), “C", True, True

eTime = Timer () ~#& TR % #H

Range (“D3”).Value = eTime - sTime & “#” " T B R & R
Exit Sub "I LOPBAIITRT (LEH)
ErrLabel: T =T NV

MsgBox “ATHIE & ZHE % [ ] THREL TLZ3 W
Range (“B3").Select

End Sub
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Ta s NERRER
AATEIEULZ 100 |25 A % — b LESHBZMR LA FETTLEUTOIHIICAITFT+ A b
vy Ry VicERENS,

HF7 FEITHR

o et ]
97 3.24 97 3.14
98 3.4 98 3.244
99 3.12 99 3.128
100 3 100 3.132
SEEIEE 100 HEEH 1000
EOEEH 2.76<r<3.56 BOEHEH  3.048<m<3.3
FEEE 3.1424 FEEEY 3.1538
FREsEfE 0.3359375 FTERR] 1.6015625
10°2=100 10°3=1000
o e L ety
97 3.1396 97 3.14164
98 3.1456 98  3.144586
99 3.1396 99  3.13344
100 3.1188 100 3.14796
SEEIEEH 10000 FEPREX 100000
BO#E 3.1036< 2 <3.1732 {EQEH 3.12956< 1 <3.18008
AREZEFE 3.14156 FEZEIEY) 3.1432988
PREEFfE] 14.0546875 PREEBFRS 141.515625
10°4=10000 10°5=100000
plEntsle ]
97 3.13998
98 3.1412
99 3.144684
100 3.143976
ZHFEEH 1000000
BB 3.139512< 1 <3.148556
FEZEFEY 3.14396332
PREBEM] 1403.5234375
10°6=1000000
4 A =&

ADIRCE, WREORE R IT 53 15 M MRS, 7075 3 Y ZIHT A4 A= VI
T 15 S A % B A RO Lo, HIARLEROR S 4, 5 SR
KE L7 MESIITU TSI VI A—TIZDOWT, JHHYOEHEZ KD IERTH S,

(1) A3IFATA b4y Ry EL, EFREZHIRRICHETE BT, FENRE FIFAEMZ Y — L,
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HME8 FursZs3I riiiNdTasf A—
5 4 3 2 1

15Lu L

2 i E U

I fELL i FELnhn

4 27— f ) 27— F TR
5 Bk % L Bk L

6 hir Y BT L o hayidu

7 %L s 2L
At T b5 HL

9 #AH L p BEHEE -

10 % L £

11 X ST mEM

12 #Hi < NG5

3 TaA AL N Mia B L ThE AL

14 5% L A> <

15 $ M = &l

(LR, AR )

TUTT IV TIINT A A=TIEEERNIITA FARDL T T ADFHINELL T b, FFIC [fEn
o] A<= THKRD S | 1F, TI AL A=V NDEAHRRRKEV, THIETTADAL A=V
HESZEVILD, HLLBDETur 7 IV 7EE T A RN REVwEBbh b, 8
B T W] TR ] OA X =V o TW0bd, 72, RT3 IV 7ERIINTLHE
MIZOWTHEAHRTHEL TAL E, PHMEIZEERNITT Ao TR AEFRTHD LR Lo%Ag
BHIZOTF 72V ERSTWE, 7urZ 33y 72Ty Ial—Ya v 28T 57200E#TIC
&, BRMBEEEZMAAGLEN DL L Bbhb, 7, BMEE 25 BRI 4 2 — Y 2 HlA
At Z LT, AMEFRHM KoMt 2 SRS N5 EHENT 5, 4%, CREHBERFHO
YoF & B2 RN Bkl 2 0 5,

BbhVIC

TUr T AR MAEETLHTHRN LI LS, S EZ, BRI TRITL, EFTVElERT
HIET, YIal—Yaryr&2EETELE ~Téﬁbﬁk/\ W2, AR TE AR TH L, 707
FTAFFCHELZ OO MO EREETH L5, ERNLRTVIT) XL0HFEL LT, £7
WY Ial—va I lEETELRICKBTAZILICHELEZ2BLIETHE, 2F ), HWTEREH
W E R BEOMBERBT A L AELSE LI LT, BEMAIL L TOPDCASEDOH AL 7V E
LTHRZBIEAEHML, BN FHHIMZ TREDIERSEL0TH S,
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A Study of Programming Education
and the Educational Content Potentiality Part 2

Rumiko KURITA

Abstract

In cognitive psychology, decision-making is defined in several ways. For example, Takemura
(Takemura, 1996, p. 81) defined decision-making as “selecting one or several alternatives from among
several alternatives” (Takemura, 1996, p. 81). Furthermore, Kobashi (1988) defined decision-making
as “looking for a reason to justify a choice” (p. 40). That is, we can consider our daily life to be a series
of decision-making processes. However, in the case of decision-making that requires deliberation or
consensus building, a basis for selection is necessary, and we can confirm that the necessity of high-
quality “alternatives” is a prerequisite.

In the explanation of the Course of Study on “Information” in high schools, it is stated that “by
creating models by abstracting problems, students can understand that the modeling method makes it
easier to analyze problems, apply simulation and other methods, and solve problems” (MEXT, 2010, p.
29).

In this study we propose a class design intended to change the decision-making power and
demonstrate its effectiveness on “Information” that is the common subject of the high school. That
purpose, based on the framework for class design on mathematical scientific decision-making power
proposed by Yamaguchi and Nishimura (2015), we create a framework for class design that targets
“modeling and simulation”, the unit of “Information”.

In particular, we judge the effectiveness of this class design by grasping the transformation of
students from the initial stage to the final stage. Here, the initial stage is the stage in which students use
the knowledge and skills of models and simulations, and the final stage is the stage in which evaluation
activities, improvement activities based on the results, and final proposals are made.

Keywords: programming education, simulation techniques, Decision making
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