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ABSTRACT

Hog dice game is a popular game of dice, especially in the classroom starting to
study probability. In this research, we studied the hog dice game with two additional
rules. The first type is to add 20 extra points for the player that rolls all the dice to
get the same number of dice in that round. We will call the game with this rule the
same-faced hog dice game. Another variation is to add 20 extra points to the player
whose sum of points on all dice is a prime number in that round. This game is called
the hog dice game with prime sum. The research showed that both types of games
have the same conclusion, that is, rolling 2 dice will give the player the highest
expected value of the score in each round.

Keywords: Hog Dice Game, Expectation, Optimization
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v t%
uANUUNTYRq
gnwingnin 1| 1 2 3 4 5 6

Y t%
uANUUNTYRY

+ q'
anann 2
Y v

1 0 0 0 0 0 0
2 0 24 5 6 7 8
3 0 5 26 7 8 9
4 0 6 7 28 9 10
5 0 7 8 9 30 11
6 0 8 9 10 11 32
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unag 2.1 T n W Juduauiu 39 n > 2 uag Z, WiuAsLULINNITMongnein n gnwilnss

Tuinugnishgenwiingt aglain

100
E|Zy | Zy # 0] = nE[Zy | 2y # 0] +

ungau danndn

6 6
1
E[Zy | Zy # 0] = = | 100 + z Z (ty + - +20,)

x1=2 Xn=2
Wie x; UNU UANUUNTIYRINENGNT | wag n > 2

R

E[Z,|Z, # 0] = =100 + Z Z (x1+x3)

x1 ZXZ 2
1 6
-5 100+Z(x1+2)+2(x1+3)+---+2(x1+6)
| X1:2 x1:2 x1=2
1
-5 100+5(2+3+4+5+6)+52x1
x1=2

<2+3+4+5+6)+100
5 52

2+3+4+5+6 =

\los91n E[Z, | Z, # 0] = 9l

100
52

WileNuay [ >2auuain E[Z; | Z, # 0] = lE[Z, | Z, # 0] +@ VP

1
= ST 100 + 2 2 (%1 + - +x141)

xl 2 x1+1 2

ElZj411Z14q # 0]

1
=Sl+1 100+z Z(x1+x2 '+xl+2)+"'

x1—2 x1=
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=ElZ, |2, # 0] + z Z(x1+ “+x) + 0| T o o
x1—2 xX;=
100 100
100 100 100
=E[ZIIZ]_¢0]+(1E[lezl#:0]+ Sl )— 5[ +51+1
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100
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5\" 100
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100 5 100
4n+—>—(4—n+4+—)

gn 6 5n+1
WIzaztil
5\" 100 5\"*1 100
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fanualuinugniiisan duviafy
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NI1NVBIAIAIANNIYVDIATLUUIINAITNOAGNLAITIUIY 1 T3 30 gnlunugnisingen
it uansdisguil 2.1 93Ut 2.1 asdtuiinisnengniindiuiu 2 grluudagsouasd
A1A1AMINBTBIATUULINNTIGR T89asINABN1TNEAGNLN 3 - 8 gnlulsazsou Fediuay
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M13797 2.3 wansanmavanevesrzwuuluinugnsingentiig

UGN mwmﬁwvﬂuﬁgmﬁﬁu araninazdudilad ANANANNBVBIATIUY
(n) wdunilsegnatfesuilegn gnwingnlatuudamile | windu (g)n (4n + %)
L 5\" o 5\ A
Wiy 1 — (g) winnu (g) Wan=>2
1 0.16667 0.83333 3.33300
2 0.30556 0.69444 8.33333
3 0.42130 0.57870 7.40741
4 0.51775 0.48225 7.79321
5 0.59812 0.40188 8.05041
6 0.66510 0.33490 8.03969
7 0.72092 0.27908 7.81464
8 0.76743 0.23257 7.44224
9 0.80619 0.19381 6.97705
10 0.83849 0.16151 6.46022
11 0.86541 0.13459 5.92187
12 0.88784 0.11216 5.38352
13 0.90654 0.09346 4.86012
14 0.92211 0.07789 4.36165
15 0.93509 0.06491 3.89433
16 0.94591 0.05409 3.46163
17 0.95493 0.04507 3.06498
18 0.96244 0.03756 2.70439
19 0.96870 0.03130 2.37887
20 0.97392 0.02608 2.08672
21 0.97826 0.02174 1.82588
22 0.98189 0.01811 1.59403
23 0.98491 0.01509 138873
24 0.98742 0.01258 1.20760
25 0.98952 0.01048 1.04826
26 0.99126 0.00874 0.90849
27 0.99272 0.00728 0.78619
28 0.99393 0.00607 0.67943
29 0.99494 0.00506 0.58641
30 0.99579 0.00421 0.50553
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M1597 3.1 9 1NNTEUNNINIINFONAUNATINTIIUANIZUDITN A Uae 711 B

soufi | udwuuwdh | Asuuusaw | Azuuu WALV AZLUUIIU AZLUL
gnwivasiiu A | luseutiu | ssauves | gniswesiin B | luseudu | avauvas
Ya3hU A u A V939U B u B
1 1,56 0 0 4,5 9 9
2 4,4, 5 33 33 2,3,4,5 14 23
3 3,3 6 39 1 0 23
4 2,2,3,4 31 70 2,3,3,5 6 39 62
5 6 6 76 55 10 72
6 2,2,2,4,5 15 91 1,1 0 72
7 555 15 106 2,3,4,56,6 26 98
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v 4
uANUUnTves
anwgnit 1 | 1 2 3 4 5 6

v %
IRV DL LR

+ q'
anany 2
Y v

1 0 0 0 0 0 0
2 0 4 25 6 27 8
3 0 25 6 27 8 9
4 0 6 27 8 9 10
5 0 27 8 9 10 31
6 0 8 9 10 31 12

NAN517 3.2 ez ndiaunuinasiuwdnlunisvengniitaesgnuiiaase
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HATINTIUANE WY
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+(6+2)+(6+3)+(6+4)+(6+5)+(6+6)+(20+20+20+20+20+20+20+20) — 144
52 T 25 T T

< (242)+(243)+(2+4) +(2+5) +(2+6) +(3+2) +(3+3) +(3+4) +(3+5) +(3+6) >
360

360 _

uazARdsTosnzILULAT Y = =10
soluisnasmAiaanInevesAzLULIINNISNeAgNI n gudaisluinugnisisentu

wasmd Ay Wennuihazuuuilivihiugus e lldlunsmarmanineves

APILLIINNIINEAGNWINT LU n gnvilends Tezuansnsfigadlu unds 3.1 wasngquiun

3.2 HNUA1IAU
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unAg 3.1 1 n 1 0uduaulu 89 n > 2 uag Z; WwiuAsluLIINNITVIangnel n anvilansy
luinugnisinenfunaTINTIUIUANIE kae k, WIUTIUIUITLAUNUTNATINLANYBIGNLN
n gnuilansaduduvamany aglai

n

20
E|Z; | Z; # 0] = nE[2] | Z} # 0]+ —

unigau Wi x; unuudnuunthvesgniingnd i
daunndn dmsudwutdu m Sem > 2

6 6
1
ElZn | Zin # 0] = g5 |20k + z z (ty + - +2,)

x1=2 Xm=2

Tuvhweadeatuiunsiiaadluunds 2.1 wae E[Z] | Z; # 0] = E[Z,4] Z; # 0] aglein

6 6
1
E[Z312; # 0] = | QO)®) + D > (ri+x2)

x1:2 XZZZ

20k,
= 2E(Z; | Z{ # 0] + —5—

52
4 o * * * * 20k
WileNuay L =2 aufid1 E[Z] | 2] # 0] = LE[Z] | Z] # 0]+

Tuvhueadeatuiumsiiaadluunea 2.1 I

* * * * 20kl+1
E[Z{y1 | Zj41 # 0] = (U + DE[Z] | Z7 # 0] -|-W
lnendnguilsiandinenans aguladn
- . 20k,
E[ZnIZn¢O]=nE[Zl|Z1 th]-{- 2n
dmiunnn > 2 0

naufun 3.2 1 n 0uduiutdu 9 n > 2 uag Z; WIUASLULINNITNEARNIEI n gn
MiaATIUNLGNFINFINTUHATINTIWIUANE Uag k, WIUTIUILITAUNUTINATINUANVDS
anwin n gnuilsasadudunuenis agldon

sz = () (4n+ 2527)
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a 4

unnaau Ineunas 3.1 uag E[Z; | Z # 0] = E[Z, | Z, # 0] = 4 2o

v

E(Zy) = ElZp | Zy = 0]P(Zy = 0) + E[Zy | Zy, # O]P(Z, # 0)

20k, /5\"
=o+(nE[z;|z;¢o]+ )(—)

57 J\6
5\" 20k,
= (5) (n+=5)

a

d9nnd1 N19MITIUIUTTEUNUNNATINULANVOINITNBAGNLAT n gnuilsasalu

O

Srunuenz e n > 2 aulBiunIsmINaTINTeIRIUIUNALRAEUEIANNNS
X1 +x,++x,=p

Tnedi x; LmuLLé’manmeﬂﬁ [ LAY p WIS IIWANIE 392 < p < 6n
Fatu dmduudar p aunsavsiuiunaeasvesaumsisiuld Tneldudnnaslsiviuay
AR (stars and bars) W 56 n = 4 wag p = 19 WzmuIuNaRasdusuudy
YBIEAUNT Xy + %y + x5 + %, = 19 0 2 < x; < 6 Uz i = 1,2,3,4 1§edl

Wy =x,—2dmsunni=1,2,3,4

Azlan Vi+y,+y3+y, =11 Lﬁa 0<y; <4

T U WVUGAY0IRIABUVBIANNTT vy + ¥ + ys + ¥, = 11 488 3, = 0 d195unn

i=1234
W A = {1, ¥2,¥3,74) €Ul y; = 5} dmsunn i = 1,2,3,4

TeunannsiiIasn19917 ALk
L _ 6+ (4—-1) _ 9N
S1e= [Ar] + 14+ 14s] + 144 = @) (O T T H) = @) () = 336
Sz:=|A10A2|+|(Alﬂf)l3|+|A1rlA4|+|A20A3|+|A20A4|+|A30A4|
_ 1+4—-1) _ o
=@ T4 Y)=@©(])=6=24
S3==|A10A20A3|+IAlﬂAzﬂA4|+|AlﬂA3ﬂA4|+|A2ﬂA3ﬂA4|=0

11+ (4— 1)) _ (14
11 11 |
1PENANNSIIIARBeN LA UIUNALERAENABINISINAY |U| — S, + S, — S3 = 52

waz |U| =( )=364

d1usunsaldu 9 amnsaniuiulaluiiueafeliu A1 k, LazA1v09 E(Z))

o n=23,..,10 WJusinisnen 3.2 wag 3.3 auaisu
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A1519% 3.2 AR8 k, We n = 2,3,...,10

Sruruamzidully ()
U k.,
anh 11 13 17 19 23 29 31 37 41 43 a7 53 59
(n)
2 2 - - - - - - - - - - - - 8
3 18 18 3 - - - - - - - - - - 42
q 20 52 80 52 4 - - - - - - - - 208
5 5 35 255 365 255 5 - - - - - - - 920
6 - 6 246 666 1686 666 246 - - - - - - 3516
7 - - 84 455 3535 7875 6055 455 7 - - - - 18466
8 - - 8 120 3144 | 29400 | 37080 18320 3144 784 8 - - 92008
9 - - - 9 1278 | 48879 | 93600 175725 93600 48879 6030 9 - 468009
10 - - - - 220 41470 | 118360 | 693450 | 837100 | 693450 | 264220 | 10890 10 2659170
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A15197 3.3 A1 E(Z2) dle n=2,3,...,10

FuUgNLn ANAIANNIBVIALUUNNNY
(n) (5)" ( 20k,
- 4in + )
6 5n

10

3.889
3.201

2.366

1.507

1.319

1.096

O || NN B~V DN

0.929

-
o

0.880

N31MY8IAIAIANUIBVBIATUUNIINNITNBAGALAIT U UNTafedugnuileaTaly
nugngeniuaTINIIWIUeNE kandluguil 3.1
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10 ®

ANAIARUIYUVBDIASLLUU

UG

JUT 3.1 N5MIYRIAIAIATINNEYRIATILULANMTNEAg T IUvTaDadugnyilansy
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= |- n —_—
m 6 5m
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FuIBEunuNaTmLANINN1TNERanwil n gnuniaasaluinnuane aglai

£zi) = (3) (o0 + 7501

Raulaaninsamdmugnisifinisnestuudazseu ielilamaiavingvesazwuuly
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ASHALLUURLALAY 20 AzLUUIUUI9AT m
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ABSTRACT
The purposes of this research were : 1) to study the efficiency of the mathematics
exercises on an electronics book entitled pattern of numbers that increases or
decreases in equal increments Pratomsuksa 3 students; 2) to study mathematics
achievement after learning through mathematics exercises on an electronics book
entitled pattern of numbers that increases or decreases in equal increments; 3) to

study relative gain score of students’ learning achievement, and 4) to explore the
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students' satisfaction towards learning the mathematics exercises on an electronics
book entitled pattern of numbers that increases or decreases in equal increments.
The samples were 23 Pratomsuksa 3/1 students studying in the 1st semester of the
academic year 2022 at Ban Tanyongluloh School. Cluster purposive sampling was
used. The instruments used in this study were: 1) 10 sets of the mathematics exercises,
2) 3 learning activity lesson plans, 3) 4—choice achievement test comprising 10 items
and 4) a questionnaire on students' satisfaction. The statistics used for analyzing the
collected data were percentage, mean, standard deviation and t-test for dependent
sample. The results of the research were shown as follows: 1) The mathematics
exercises on an electronics book entitled pattern of numbers that increases or
decreases in equal increments had an efficiency of 88.96/86.52 2) The students
learned through the mathematics exercises on an electronics book after learning had
higher achievement than before learning. 3) 13 students, or 56.82% of all students,
had a relative gain score in higher level and 4) The satisfaction of the students towards
the mathematics exercises on an electronics book entitled pattern of numbers that
increases or decreases in equal increments as a whole was at the highest level.

Keywords: Mathematics exercises, Learning achievement, Relative gain score
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