Peg Solitaire British

Hana: Peg Solitaire Diamond (Forty-One) is one of Peg 1Y ]
Solitaires. (XX
Taro: It is so. However, almost people think that .......
only Peg Solitaire British shown in right figure is 00606006

Peg Solitaire, because it is the most popular. ..:::..
... Taro: Peg Solitaire French shown in 'Y

I T 11 ] left figure is known well too.

QOPOPO®® ::1:: Howis Peg Solitaire British played ?
.....‘. Taro: The way to advance the game is quite the same

....... also in any. 1 2 3
66000

~
oo
o
~
o0
©

Taro: Peg Solitaire British has not

A
00 5 000
eight White stones and holes of Peg ¢ 000
. . . . . , n 000000
Solitaire Diamond shown in a right figure. t0 0000000
1234567 Hana: It seems to be easy to end the é’ ..:::..
A L 1 1 game. H 17
B 000 - ! ‘
Taro: It 1s so.
c 90000000
P 0000 0® Hana: Do you know the reason?
EOOOOO®O®® Taro: lLet's examine the reason here.
P 'Y 18 . . _ 1234567
Taro: Either of First stone and it's ~
G L 1 1 . A OO0
equivalent stones becomes Last stone g OO0
in Peg Solitaire British. c QQ.‘@QQ
Hana: Please teach it to me neatl b LD )
: Y- E JQ.S.OQ
Taro: I have explained the reason at Peg Solitaire F QOO
1 2 345 6 7 Diamond. G 000
A OO0 Hana: However, I don't remember at all.
B QOO0 Taro: The stone doesn't remain 1 23456 7
c OOOO00O0O . .
0000000 anywhere as shown in left figure when A Se0
E (OO the game is played without removing P 000
irst stone irtual rule in Pe
G OO0 . . . y 917090000000
Solitaire British. r 90000000
1 23456 7 Hana: What does it mean? r 00
_ G e0e
A O@0) Taro: It means that First stone or
B OO0 it's equivalent stone becomes Last stone when the game
¢ 9(@888%2 is played by removing First stone.
D W) _ . . .
101000000, Taro: For instance, when stone D4 is First
F OO0 stone as shown in a right figure, either of stone D4,
G O A4, D1, D7 or G4 only remains by Virtual rule.

Hana: By the way, what is Virtual rule?



Taro: Have you already forgotten? Then, let's review Virtual rule.

Taro: According to Virtual rule, two or more stones may enter into one
hole.

Taro: However, if the number of stones in a hole is even, the hole is
the same as "no stone", and 1if the number is odd, the hole is the same as
"one stone".

Taro: Therefore, for example, when one stone is moved from Hole A to
Hole B stepping over Hole C, Hole A with "one stone" becomes "no stone",
and Hole A with "no stone" becomes "one stone". And also, Holes B and C
are the same as Hole A.

Taro: In Holes A,B and C, even number changes to odd number and odd
number changes to even number.

Hana: It looks like EXOR (Exclusive OR) logic operation.

1+1=1 1+40=1 0+1=1 0+0=0

Taro: Exactly, it is so.

Taro: This operation is called "mode 2 surplus operation".
Therefore, when the number to be divided by two is even, it changes to
0, and when the number is odd, it changes to 1.

Taro: It is possible to play the game without removing First stone by
Virtual rule though it is impossible by Usual rule.

Hana: It was so. I have gradually recalled it.

s
[

Taro: When the game is done by Virtual rule,

transfer of stone are possible as shown in a

,QQQw
O@ s
e

right figure.

F
the conversion of the array of stones and the .

L 4 Jol L
...O
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Hana: In Peg Solitaire British, the game is
rather difficult because there is no limitation
different from Peg Solitaire Diamond 41.

EF GH E F
Taro: That exactly. It is easy to play the .(\D(W)(f\__{:)(

G H
I
900
o0 - 00
Taro: Then, let's examine how to play Peg .L). ‘—/ZJ‘\D..

Solitaire British.

game in Peg Solitaire Diamond and Solitaire ..6(3_'
French compared with Peg Solitaire British

because the movements of stones are limited.

Hana: Indeed, I wanted to hear it in reality.
Taro: In Peg Solitaire British too, Last stone is predictable from
First stone by Virtual rule.

Hana: I think that it is easy to play Peg Solitaire British if Last



1 2 34586 7 stoneis predictable from First stone.

A 000 Taro: Considering the symmetry of Peg Solitaire
2..88:‘. British, First stone is eitkller of selven stones A3, A4,
P 9000000 B3, B4, C3, C4, and D4 shown in left figure.
r9000000 Hana: Because other stones are symmetrical with
g ::: either of the above mentioned seven stones, we

need not to examine the other stones.

Taro: Further more, since stone A3 is equivalent to stone D6, stone D6
is symmetrical with stone B4, stone B4 is equivalent to stone E4, and
stone E4 is symmetrical with stone C4, we need to examine combination
patterns of stones A3, B4 and C4.

Hana: If so, since stone D4 is equivalent to stone A4, we need to
examine combination pattern of stones D4 and A4. And, since stone B3
is equivalent to stone E3, and stone E3 is symmetrical with stone C3, we
need to examine combination pattern of stones B3 and C3.

Taro: Therefore, we need to verify following three combination
Patterns (1), (2) and (3).

(1) (2) (3)

1 2 3 45 6 7 1 2 3 45 6 7 1 2 3 45 6 7
A 000 A 000 A 000
B 000 B 000 B 000
Jelelelelo0le cO000000 cO0OO0000
3 Yele! 1elel | pOOO0000 pOOOO000
EOOOOO00 Hele! Tolo! 1o r@ OO 0@
FooO00 PoooO00 P00
¢ OO0 ¢ 000 s 000

Taro: First of all, let us verify Pattern (1).

Hana: Then, may I question on Pattern (1).

Taro: What is it?

Hana: For instance, when stone A4 is First stone, does stone A4 really
become Last stone without fail?

Hana: Because Usual rule is different from Virtual rule.

Taro: Certainly, it is so.

Taro: However, I think that it is very difficult to prove it to be

always possible.

Hana: In Peg Solitaire Diamond 41, even if the game is able to be ended



123456789 by Virtual rule, the game might not necessarily be
ended by Usual rule.

Taro: When we proved that the game of First stone B6
and Last stone H4 in Peg Solitaire Diamond 1is
impossible, we examined all mobility patterns of all

stones.

Taro: In Peg Solitaire Diamond, because the number of
mobility patterns was little, it did not take time too much to examine
all the mobility patterns.

Taro: However, because there is no limitation relating to the movement
of stones in Peg Solitaire British, the number of the mobility patterns
of stones is extremely large.

Hana: Even if it is so, do not you know any methods?

Taro: Anyway, let's examine whether an answer actually exists about
each of combinations of First stone and Last stone. | 2345 6 7

Taro: First of all, let's think about the combination A OOC
of Pattern 1 in which stone A4 is First and Last stone. 3 ,”'\i

Hana: Why is such a thing done? Has the answer to stone D. :
A4 already gone out? E

Taro: Certainly, we have already understood that
stone D4 becomes First and Last stone.

Taro: However, we have not understood yet that stone A4 becomes First
and Last stone.

Taro: stone A4 might not be able to become First and Last stone.

Hana: Certainly, that is so.

Taro: Let's examine whether stones A4, D1, D7 and F4 become Last stone,
when stone A4 is First stone by Usual rule.

Hana: Can you prove them?

Taro: It is thought without fail that the proof can be substituted by
showing one actually possible example even if the proof is impossible.
Hana: Using the computer, we can judge whether the combination is
possible or impossible.

Taro: However, the computer answer nothing about why it is possible or
impossible.

Hana: Let us too examine the combination apart from why possible.

Taro: Do not you want to understand why it to be possible? Even if it is
a God, you cannot be saved.

Taro: Apart from it, when stone A4 is Last stone, the array of last two
stones, last three stones, and last four Red stones are shown in
following figures.



Last two Red stones Last three Red stones Last four Red stones

1 2 3 4567 1 2 3 45 6 7 123 45 6 7

A QOO A 000 A OO0
B @0 B .l e B OO0
cOOOMOOO cOO@OOOO el 1 [ JSee
DOOOOOOO DOOOOOOO DOOOGOOO
EQOOOOOO EQOOOOOO EOQOOOOOO
F QOO F 00O F 000
G QOO G ol® G OO0

Last six Red stones
1 23456 7 Taro: In addition, we think about last six Red

A OO0 stones as shown in a left figure.
B OO0 Hana: I think that there are many cases besides the
cOQ@OLUOO

case of "last six Red stones" as shown in the left
PLOG@ OO
ECOOO@ O figure.

F OO0 Taro: Anyway, let us examine only the case as shown

G 00O in the left figure. 1 23456 7
Hana: How forcible you are! A 900
Taro: Because we cannot examine every case. 2 ..:8:..
Hana: You should take up the case only to examine it | YT T TTY)
carefully. - 880000
Taro: Necessarily, it is not so. I selected the case F 600
because it seemed to be possibile. © 000

1 2 3 45 6 7 Hana: So, I cannot help you.
A o8 Taro: Then, If Green stones in right figure are
i "38:.' replacled with ’Iche last six Red stones, it becomes as
IXTrYYYII! shown in left figure.
E OO0OOOO®O®® [:na: Why do you replace Green stones in a right
¥ 11 figure with the last six Red stones?
G 00®

Taro: It is because the Green stones that should be
removed are made comprehensible.

Hana: Why is the left figure comprehensible?

Taro: If you carefully observe the left figure, you can understand it
naturally.

Hana: Indeed, all Green stones of the left figure only has to be
removed.

Taro: Though it is good in it.

Hana: You are no vigour.

Taro: I can not see ahead.



Hana: Are you worried about that you do not know how to divide all the
Green stones by every three stones arrayed vertically or holizontally.

Taro: Anyway, let's try. 1234567
Hana: Where do you start? A .8:
B ®
Taro: the Blue stones, the stones, and the
. L. . _ c 0000000
Bright Red stones in right figure are easily removed. p 00000
1 23456 7 Then, the number of Red stone's is £t @ O@®O®®
A Q0O changed from six to four as shown in F :::
G
B L 39l® left figure.
N .QQ.QOQ H : H is G t B3 ar
D@ @O D) ana: How is Green stone removed?:
E @ ()()H() Taro: Anyway, it becomes right figure when executing
F .Q Green stone E2 @ E4, Green stone G3 —E3 and Green
G o stone E4 > E2. 1 234567
Hana: It only puts the problem off. A OO0
B | JOl®
Taro: Oh dear, please look.
c 9000 ()
Hana: How do you do? P @ @O
Taro: Green stone E1 = E3 and Green E OO0
) stone G4 > E4—E2 are executed as r L0
g G ol 1

shown in right figure.
Hana: And, do? 1 23456867

Taro: Green stone Cl —El 2 E3 is A OO0
. . B OO
executed as shown in left figure.
°e J el 11 Jelele
Hana: This is helpless. D OO @OOO
1 23456 7 Taro: However, two Green stones B3 E ( )() 7\@@@@
A O and E3 are removed if Green stone B3 2 589
B O — D3 and Green stone E3 —>C3 are -
c OO0 . .
D 000 executed as shown in right figure.
E Qé@ Hana: I seem to be cheated. 1234567
F O‘OQ Taro: By this example, it has been A OO0
¢ 000 roven that stone A4 become First and ° QOO
P cOOO00O000
Last stone. DOOOOOO S
Hana: Then, when stone A4 is First stone, can either EQ)Q)Q%%OQ
F O

of stones D1 and D7 become Last stone ? =
G OO0
Taro: It can not be proven.

Taro: However, it is well known that it is actually possible by Usual
rule.

Taro: Because it is easy, let's actually do and show it.

Hana: It is good.



1 2 34586 7 Taro: First of all, let's try the case where the stone

A [ 1@I ] D7 becomes Last stone.

B | 381 : When stone C4 is moved to A4, it becomes left
000 000 .

BITIIITY) igure. 1234567

rO000O0O®@® cna: The First stone movement has A OO0

F @O0 only it. B el

G L 1 1] cOOO0MO0

Taro: If Last stone is Green stone D7, oSS! I 18! |

four Red stones as shown in a right figure are sure to EQQQQQQQ
remain. r 00O

G Q00
Hana: Why do you think about such a thing?
1234567 Taro: If Green stones in left figure are replaced with

A @eed four Red stones as shown in the right figure, it

B 0 -
becomes left under figure.
c000 000 J

XTI Y YY1 Hana: And then, what will you do from 1 293456 7

EOO:::CO it? A 010]0)
F
Taro: If all the Green stones can be P L 9]
G @9 000000

removed in left figure, last four Red r9000000
stones in right figure only remain, and then, Last E@@®O0 O @@
stone will surely remain in hole D7. g %}89)
Hana: Though it is so. -
Taro: Then, all the Green stones are divided by every three stones
arrayed vertically or horizontally as shown in right figure.
Hana: Why do you divide by every three stones?
Taro: The reason is that the arrayed every three stones are easily
removed.

1234567 Hana: Isn't Usual rule so though it might be so in

A EE OO Virtual rule?
B &I ) .
Taro: Even Usual rule is so.
cC® 000 . .

P9000O®O®® [ana: Please teach why Usual rule is so plainly.

E@@O O @® Taro: All the Green stones have been divided by every

F OO0
— = three stones.

G OO(J 1 2 3 4E 6 7

Hana: After that, how do you do? A C0O
Taro: First of all, horizontal stones A3, A4 B. O:..

C
and A5 and vertical Blue stones B3, C3 and D3 are
’ P90 0000

removed together. E..QQ @
Hana: Please teachme it plainly. F Q00O
Taro: The technique is necessary. G QQU
Taro: First of all, Green stone C2 — C4, stone A3 — C3 and Blue

stone D3 — B3 are executed as shown in left figure.
Taro: In addition, stone A5 — A3, A3—C3 and C4 — C2 are



executed as shown in left figure.

1 2 3 45 6 7

Hana: All of stones A3 , A4, A5 and Blue stones A 082
B O
B3, C3, D3 have disappeared. =
_ PP c0000 000
Taro: Next, six Green stones Cl, C2, D1, D2, EIl1 and E2 p 0.0000
1 2 3456 7 are removed. E b Q(;/..
I )
A OO0 Taro: First of all, stone F3— @89
B Q%:.. D3, Green stone El1 2 E3 and .
C
D:'.%.‘.. stone D3 — F3 are executed as shown in right figure.
EOCOMOOCO@®E® Taro: In addition, Green stone Cl — C3, Green stone D1
r UOQ — D3 and Green stone C3 — E3 are executed as shown in
G Q00 .
left figure. 1 234567
Hana: Mysterious! Only six Green stones have A OO0
. B O0®
disappeared.
P | cOO0000®
1 23456 7 Taro: Next, nine stones from PO 900®
A 000 E3 to G5 are removed. EQC??%..
B OO0 . F )
= Taro:First of all, stone E4 — S
cOO0O090® G o
DO 900® E2, stone G3—>E3, and
ECQOOOC@®® stone E2 — E4 are executed.
F ) . .
G 68% Hana: Six remalniling stones can 1 2 345 6 7
be removed by repeating this, too. A OO0
o 5 00
Taro: It 1s so.
: Six G f C6 7 b db CQQOO.QO
Taro: Six Green stones from to E/ can be remove y DQQQ.QUQ
the technique similar to six Green stones ahead. EQOOOOOO
1 23 45 6 7 Hana: Only last four Red stones g 88?
_
A OO0 remain.
B QOO Taro: As a result, it has been actually shown that

cOO0000O

D @) ) ) Stones D1 or D7 can become Last stone when stone A4 is

EOO09O@@ ) First stone.

1 2 3 45 6 7

r OO0 Hana: The case of First stone A4 and A 00O
¢ Lo Last stone G4 is still not examined b QOO0

one © cO000000
Taro: Let's try to examine it as follows. DOOCOEOOO
Hana: At first, how do you do? ?UU(QC.)%.U
Taro: To divide all the Green stones by every three g 6'.

1 2345867 Stones arrayed vertically or
A OO0 horizontally, the 1last four Red stones are
B OO0
preprocessed as follows.

cOOO0000

pOOO@OOO) Taro: Up to now, the last four Red stones have been

ECOOCO @@ ) ) usedas shown in upper left figure.

F ol 1/ Hana: It is so.
G ol I )



Taro: At this time, last seven Red stones as shown in

left picture are used. A (11
- N L 1] |
Hana: It is necessary to remove all Green stones in
| | ’ ‘000 000
right picture such that the last seven Red stones only BET I Y X1 T
remain. r9 000000
123456 7 Taro: It is so. 2 :::
A @@ Taro: All Green stones are
(E; PS 08.. classified into three colors by every three stones as
P 9000 9O shown in left figure. 1234567
EQ@@® HO@O®®® 1Hana: Then, how do you do? A 0
F 00 Taro: It isnot difficult so much 0 Q0
G Sl ¥ : : cOUT0000
Taro: Fist of all, Green stone C2— D @@ @ O@®
C4, Green stone A3 —>C3, and Blue stone D3 — B3 are E..gzz..
1 23456 7 executedas shown in left figure. G 0@
A OO0 Taro: In addition, Green stone A5 —
B 000
A3, Green stone A3 —>C3, and Green stone C4 —> C2 are
N 1 Jelelel I L .
N Y 18! 18] 1 executed as shown in right figure. 1 234567
9O 00®® Hon:a: Green stones A3, A4, A5 A Q0O
F 00 - B 000
G O.. arranged horizontally and Blue stones . 000
B3, C3, D3 arranged vertically were D QQQ.QE.
removed all together. }E UQQ:: @
Taro: Six Green stones C2 to E2 and three stones g 9@
E3 to G3 are removed by the similar technique used
123 456 7 before.
A QQO Hana: How are three stones B5 to D5 removed?
B . .
C 00800 Taro: The technique is necessary 1 234567
D OO0 Hana: How do you do? A QOQ
DEGISG! I 1@ Taro: First of all, Green stone C6— QOO
F 00 ¢ QOOQOO0)
G or T C4, Green stone E6—>C6, and Green p C QQ.QQQ
stone C7 — C5 are executed. EOOOO@OT
F .
1 23456 7 Taro: In addition, Green stone C4— 5::
A 9@@ C6, Green stone E7—>C7, and Green
B .
c 0058800 stone C7 — C5 are executed. Then, six Green stones Co6
D @) to E7 are removed as shown in right 1234567
ECOOQ@O) A 00O
— -~ pilcture.
F ol 1 . . B 0l0®;
G S ¥ Hana: Green stone E7 is changed into ¢ 000000
stone C5. DOOO@OOO
Taro: Three stones D5 to B5 in any way has not Eooggg.o
been changed. G O@O

Taro: Then the three stones B5, C5 and D5 are

123 4567



easily removed.

Hana: Indeed, Last stone certainly remains in hole G4.

Taro: This is an example that Green stone G4 become Last stone when
stone A4 is First stone.

1 2345686 7 Hana: At last, the combination Pattern (1) ended.

A OO0 Taro: In any order, let's examine the combination
B OO0
= Pattern (3). 1 234567
cOOO0O000O
- D.QQ.Q Hana: Can stone A3 become A g::
E((OOOOO0) First and Last stone? B )
F OO0 . , _ c 90000000
G e ) Taro: Let's examine 1t. BT YT IIT)
Hana: At this time too, last four Red F @ 000 OGO
stones are used to examine the case. (F} :::
1 234567 Taro: It is so. The right figure is
A CUe examined.
b 00 Hana: In the right figure, all the Green stones have to
c 0000000 ) ’
D @@ OO @@ be removed.
EQ@@OO O @® Taro: It is so.
" *00 H : T 11 th G t th
G 000 ana: O remove a e reen stones, ey are

classified into colors by every three stones arrayed
vertically or horizontally.
Taro: It is shown in left figure.

Hana: If this is so, even I can remove all the Green stones.

Taro: stone A3 easily becomes First and Last stone. 1 23456 7
Hana: Then, when stone A3 is First stone, can stone D6 A OO0
become Last stone ? B 006:800
C
Taro: In the case of First stone A3 and Last stone D6,
BSSREEIE T el 18
last four Red stones are arrayed as shown in right g ()OO
figure. F UOQ
G OO0

Hana: Also, Green stones are replaced with the last
four Red stones as shown in left figure.

123 4567 Taro: If all the Green stones in right picture are

A @ea removed, D6 can Dbecome the Last 1234567
B 90
=S stone. A @eo
c 00 0000  tte elasaifu a1l creen B @@
BN T Y YY1 Hana: Let's <classify a reen c 00 0000
EQOO®O®O®®® stones into colors by every three D .'..'.‘
" 000 stones vertically or horizontally. E ..OO K1
G e , P Y
Taro: In this case too, all the Green ¢ —
G Q00O

stones are easily removable.
Hana: At first, six Green stones on the left side are removed. Next,

nine stones are removed. Then six Green stones on right side are



removed . And at last, three Green stones arrayed horizontally in upper
part and three Blue stones arrayed vertically are removed together.
1 2345 6 7 Taro: Did you understand well?

A OO0 Hana: Last stone may remain in Hole D3 too.
™
B 000 Taro: Because stone D3 is equivalent to stone D6
¢ OOO000O0 .
p O O@OOO Hana: By the way, can stone G3 1 23456 7
E(  @O@@® ) ) become Last stone when stone A3 is A !.‘
F 000 First stone? b L00
¢ L 8 T . If t G3 i Last t c00_ 0000
aro: stone is Last stone, H 99OOOO®
last four Red stones ought to be arrayed as shown in £ @ 0000 O®®
left figure. r 00
G L 1 1

Hana: Green stones to be removed are arrayed with the
last four Red stones as shown in right figure.
1 234567 Taro: Therefore, if all the Green stones in right
eéoe figure can be removed, stone G3 can become Last stone.

L0e Hana: Let us classify all the Green stones into

A
B
c 90000000 .

P 900 009 colors by every three stones arrayed vertically or
EPOOOOO®® Iorizontally.

¥ o0 Taro: At first, three stones are removed.
© Next, three Green stones of upper part are removed
together with vertical three Blue stones. Then, six Green stones of
left side are removed. Further, six Green stones of lower side are

removed. And at last, six Green stones of right side are removed.

Hana: Please show me how the six Green stones may be 1 23456 7
removed. A OO0
. B OO0
Taro: I have shown you the same thing before. . =
_ , c OOO0O000O
Hana: I forgot, and show it again, please. ool ool
Taro: The technique is necessary. D0 O

Hana: Please show it early without irritating it.

= m g

1 234567 Taro: At first, Green stone F5 — D5,
Green stone F3 —F5 and Green stone G5 —E5 are

executed as shown in right figure.

Hana: After that, how do you do? 1234567
Taro: In addition, Green stone D5 — A 988
B @)
F5, Green stone G3 — G5, and Green
’ ’ c OOO0000
stone G5 — E5 are executed as shown p (@O ()0
in left figure. E 06.8800
F O
Hana: Indeed. =
G OO0

Taro: Green stone G3 replaces Red stone E5.
Taro: I seem to have forgotten something though I don't know what it



1234567 LS.

A OO0 Hana: It is so, we have not examined the pattern of
B 0], left figure yet.
0/0/0]0]0/0]e)

b)), Taro: That is the combination pattern (2).
ECC @O @) Hana: Because stone E6 is symmetrical with B3, it is
g 88(9 nesesarry to examine stones B3 and E3. 1 234567
- Taro: When stone E3 is First stone, # OO0
B
Last stone is either stones E3, B3 and E6. c
Hana: When stone E3 is First stone, stone E3 may D (O @O ()
E
F
G

- ™ = X ~ = =
become Last stone. O QQ\%BOU
Taro: Therefore, it is necessary to examine whether 6@(;
stone B3 can actually become First and Last stone.

1 23 45 6 7 Hana: Indeed.

A F I | Taro: When stone B3 is First and Last stone, last four
B 600 Red stones remaine as shown in right figure.
- ..Q.... : h left fi i 1 ith igh
P 90 0000 Hana: When eft igure 1s overlapped wit right
FOOOOO®O®® <icure, it Dbecome lower right 1234567
¥ L &4 figure. A 000
G 1 1 ) B o0
Taro: And, all Green stones are
classified into colors by every three stones arranged c 000000
P 90 0000
vertically or horizontally as shown in right figure. F @ @0 0OOO®
Hana: According to right figure, it seems easy to F 11
G
remove all the Green stones. 00
1 23 4567 Taro: It is just, all the Green stones except the last
A ‘11 four Red stones can be easily
B .'. removed 1 2 3 45 6 7
ved.
c 000000 _ A @@
P 90 0000 Hana: Though wvertical three Blue p &6
Fr @@ ) ) @@ stones can be removed, how can ¢ OO0 @@
/'\\ N ~\ \ K_\
T L/QQ horizontal three Green stones of ° &JQC. 00O
G Q00 EOOOOCOOO
upper part be removed? P OO0
Taro: I remenber the same as this. G OO0
Hana: I have forgotten.
1 23456 7 Taro: The technique is necessary.
A ©O - Hana: Please showme it again. 1 234567
b o0 Taro: The vertical three Blue stones A OO0
¢ QOOGE . B 0@0
D O @O () and the horizontal three Green stones cOOL@ OO0
E ()OO0 of upper part need to be removed p 00000
S o W
g 88% together. EOOOOOOO
- Hana: How do you actually do? F UOQ
G OO0

Taro: First, Red stone C4 — C6, Green stone A5 — C5,



and Blue stone D5 — B5 are executed.

Hana: Next, how do you do?

Taro: After that, Green stone A3 — A5, Green stone A5 —>C5, and Red
stone C6 — C4 are executed.

1 2345086 7 Hana: It is wonderful!

A OO0 Taro: Thus, by this example, it was shown that Red
B QOO stone B3 became First and Last stone
cOOO00000O

101000000 Hana: Then, let us examine combination pattern (3).

E@ ) O@ ()@ Taro: The combination pattern (3) is shown in left
B 00O

figure. 1 234567
G QOO
Hana: It 1is so. Please show the A OO0
example that stone B4 is First and Last stone. B QOO0
T : I think that th f stone B4 is easier than “ «Q"OOOO
aro: i a e case of stone is D J..OQﬁQ
the case of stone A4. EOOOOOO0
Hana: Anyway, please show me the example. F OO0
G

Taro: If stone B4 become Last stone, last four Red OO0
stones need to remain as shown in right figure.
Hana: Left figure shows the case when Green stones after First

1 2 3 45 6 7 movement are replaced with last four Red stones.

A (1 % | Taro: Green stones of left figure are classified into
B 00 colors by three stones arrayed vertically or
c 000 000 . . .
horizontally as shown in right 1234567
P 00O 000 N
r OO0OOOOO® L oure. 008
. . B
F L 11 Hana: In this case, it seems easy to 000
o 000 P c 9000000
leave the last four Red stones. P 900 000
Taro: It is so. E ..’....
Hana: What have you understood from the r UOQ
G 00

above-mentioned examples after all?
Taro: It can be summarized to the following two points.
Taro: 1. There are three kinds of combination Patterns (1) to (3).
Taro: 2. Any combination Pattern of First stone and Last stone is
actually possible.
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