Section 8. Difficult Problems

Mysteries of the current section are hard-to-crack ones.

Contents

8-1. Four Patterns Hand

8-2. Four Wins of Mrs. Hudson
8-3. Charleston

8-4. 8th of March

8-5. The Boomerang

8-6. Lestrade’s Sure Win
Hints

Solutions

Mysteries

8-1. Four Patterns Hand

During a friendly game, Mrs. Hudson (being East) was dealt a winning hand. Since there
was no point in continuing the deal, she declared “Hu!” winning the table. Remarkably, her
hand consisted only of four tile patterns in the distribution 4-4-3-3, or AAAABBBBCCCDDD,
where A, B, C, D equal tile patterns.

Note: Quotation from “Green Book”, p.3.5.5.1.(1) “A complete set of tiles is comprised of 6
types of 42 patterns total (Character, Dots, Bams, Winds, Dragons, and Flowers).” So, the
term “pattern” is used for a unique “tile face”.

Please, provide maximal scoring of Mrs. Hudson’s hand under different assumptions:

il SRR
1.D = Il,sothe hand looks IikeAAAABBBBCCC][ 1§ II,

2.D = 3 , so the hand looks like AAAABBBBCCC 3 3 3 ,

il SR IE
3.C= II,D:3,sothehandIookslikeAAAABBBBII Hiitl 3 3 £

, so the hand looks like AAAABBBBCCC I:FI I:FI I:FI ,

ii
5.D= D , so the hand looks like AAAABBBBCCC D D D ,
# %8

6.D = , so the hand looks like AAAABBBBCCC



Hint  Solution

8-2. Mrs. Hudson’s Four Wins

On Friday night Sherlock Holmes, Dr. Watson, Mrs. Hudson and Inspector Lestrade decided
to play mahjong at 221B Baker Street. While preparing the wall, they started to speak about
the ability to handle game opportunities.

“One of the most difficult problems for a player is to know when to stop by winning a deal,
and when to continue with it,” said Holmes. “Whenever the hand value does not bring the
expected result, continue to play! And, if you decide to continue playing, remember,
somebody else may get mahjong.”

Everybody agreed by nodding their heads. So, the wall is built, the tiles are dealt. Mrs.
Hudson is East. And then something truly unexpected occurred. Mrs. Hudson was pondering
on something thoroughly. Then she declared mahjong after making several calls, so that
nobody had a chance to make any move.

“‘Gentlemen!” she said. “| had the chance three times to finish the deal, but | was confused
with the prospect of finishing the game so early. So, the fourth time, my patience was
finished and | declared mahjong.”

Question 1: Give an example of Mrs. Hudson’s starting hand and show how she decided to
continue playing three times.

Question 2: How many declarations (calls) did she make provided that there were no
flowers in her winning hand?

Question 3 (for experts): Is it necessary for Mrs. Hudson’s hand to be one suit only?

Question 4 (for experts): Is it possible to find in four mahjong hands of Mrs. Hudson (three
missed and one declared) an 88-point fan?

Hint  Solution




8-3. Charleston

Our foursome gathered to play mahjong at 221B Baker Street. The wall is built and broken.
Tiles are dealt. Dr. Watson then says, “According to the newspaper ‘Mahjong News’ the rules
of mahjong vary in different countries. For instance, consider an amazing rule called the
"Charleston” in American mahjong. The essence of it is that before the game, players pass
three unwanted tiles to another player and do this several times."

"Why all this?" asked Mrs. Hudson.

"It's rather elementary!" said Holmes. "You give out unwanted tiles but may receive good
ones to exactly collect mahjong."

"Provided that all tiles will fit," Lestrade corrected.

"Why don’t we try this rule, as an experiment?" asked Mrs. Hudson. "For instance, | do not
have in my hand any ready three-tile set (Chow or Pung). | would be eager to exchange
three unwanted tiles for more useful ones."

"Strange to say, | also do not have any ready three-tile sets in my hand," replied Watson.

"l too! | do too!" shouted Holmes and Lestrade.

"Well, well, it is decided!" said Mrs. Hudson sitting at the East position. "Gentlemen, please,
take three unwanted tiles and pass them to the player to your right. Let's see what happens."

In the next moment something unexpected happened. Mrs. Hudson, after receiving three
different Dots tiles, has in hand complete mahjong, while the three gentlemen's hands
become waiting for mahjong. It is incredible!

Please, provide all four hands under conditions (considered as a whole):
e hands before the passing of tiles do not have any ready three-tile sets (Chow or
Pung);



e group of passed tiles consisted strictly of three Bamboo, three Characters, three
Dots, three different Honor tiles;
e there are no Flowers in the hands.

Question 1: Main (maximum of points) fan for all four hands is strictly the same.

Question 2: Main (maximum of points) fan for all four hands is strictly different, the sum of
points of main fans of all four hands is maximal.

Note: Waiting hands for determining the main fan are considered to be completed by adding
the appropriate waiting tile.

Hint  Solution

8-4. 8th of March

On the 8th of March (International Women’s Day), the three gentlemen congratulated Mrs.
Hudson. After a nice dinner, prepared by Dr. Watson, everybody decided to play mahjong.
“I'd like to win. Only, | warn you not to give in!” warned Mrs. Hudson.

By the last-but-one deal of the game Mrs. Hudson was in 4th place, trailing the 3rd place by
almost 100 points. To get to 1st place was virtually impossible, since this gentleman recently
won Thirteen Orphans with a self draw.

When finally she had a waiting hand, Lestrade discarded a suitable tile. “Mahjong?” asked
Mrs. Hudson to herself. “No, the hand is worth only 30 points, so | will end in the last place
anyway. Let’s wait!”

Next move. Dr. Watson discarded Mrs. Hudson’s waiting tile, different from the tile
discarded by Lestrade. “Mahjong?” asked Mrs. Hudson to herself again. “No, even though
the hand will score higher than the first discard, | will find myself just at 3rd place. | will wait
for a higher score!”



Next, Holmes’s discard is different from the tiles discarded by Lestrade or Watson. Again,
Mrs. Hudson could declare mahjong. “Nice hand! With that mahjong, | would be in 2nd
place. But, it seems that something celebratory is going on. | shall wait!”

In the next move, Mrs. Hudson declared mahjong from the wall with a winning tile, different
from the tiles discarded by the three gentlemen. It is not hard to guess that she won the
whole game in the very end, taking 1st place, breaking even the 300-point gap from the
leader (since the value of her hand was already above 100 points).

"Congratulations! Not surprisingly this happened on Women'’s Day!" all gentlemen shouted in
unison.

Question: Give an example of Mrs. Hudson’s hand waiting for at least four different tiles and
yielding mahjong with different scores.

Hint  Solution

8-5. The Boomerang

The last session of the London MCR Championship this year has brought together Sherlock
Holmes, Mrs. Hudson, Professor Moriarty, and his loyal henchman Colonel Moran. Before
the last deal, players have the following scores:

e Moran — 200 points

Moriarty — 100 points

Holmes — 0 points

Hudson — -300 points

In order to win the championship, Sherlock needs to win the current session. The second
place in the session will bring him the 2nd or 3rd place in the championship, while the 3rd
place in the session will definitely leave no chances for any prizes.

Holmes has a concealed hand, all eight flowers have been declared by Mrs. Hudson, six
tiles left in the wall. Moriarty has to move. And now, the critical moment comes:
e Moriarty takes tile A from the wall and discards it.



e Holmes with his concealed hand has an option to declare mahjong from tile A discard. If
declared, then Holmes finishes 3rd in the session, no prizes. He decides to go further.
He takes from the wall ... the same tile A! This is the other story, if declare "Hu"
self-drawn, then Holmes finishes 2nd and he can stand at the championship podium.
But for an unknown reason, Holmes decides to go further and he discards tile B.

e Moran decides to play "safely", he takes tile C but decides to discard tile A, just like
professor did a couple moves before.

"Hu!" Holmes declares mahjong and alas! He overtakes Moran winning the session and the
championship. The winning tile “flew over” three players' hands like a boomerang and finally
hit the big gamel!

Question: Please, provide Holmes' hand and tiles A, B, and explain how many points

Sherlock could win after Moriarty's discard, when self-drawn and after Moran's discard.
There exist several solutions having different main (most-scored) fan.
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8-6. Lestrade’s Sure Win

~ Sherlock Holmes, Doctor Watson, Mrs. Hudson and Inspector Lestrade are playing
a mahjong game at 221B Baker Street. It is Lestrade’s turn, his concealed hand is
waiting.

Please, define the maximum number of tiles in the wall and provide a waiting hand and tiles
in the wall under condition that Lestrade can declare valid “Hu” on any tile taken from the
wall AND the copy of such a winning tile one can find in Lestrade's hand. Do it for several

cases.

®
@ .

Question 1: Hand contains

Question 2: Hand contains
@ | B (| =

Question 3: Hand of two suits only contains @ @ and ?ﬁ ﬁ .

Question 4: Hand of three suits only contains e @ “', ﬁ ?ﬁ ﬁ and i1t
i
i

Hint  Solution




Hints

8-1. Four Patterns Hand

Since patterns of winning hand are fixed then please find a way to increase hand value with

tile groups.
8-2. Four Wins of Mrs. Hudson

Please determine which type of hand allows for declaring both “Hu” and other calls.

8-3. Charleston

Please, first determine what hand structure is applicable for waiting hands. Secondly, try to
find which top-scoring fans suit the conditions.

8-4. 8th of March

For the hand to wait on four different tiles with significantly different hand values it should be
one suit only. Please, try to discover what will be the main fan of such a hand.

2

First determine the limitations on the value of Sherlock Holmes' hand in each of the three

situations.

Solution

Solution

Solution

Solution

8-5. The Boomerang

Solution



8-6. Lestrade’s Sure Win

The maximum number of tiles in the wall directly follows from the number of tiles in the
waiting hand, search for multi-sided waits.

Solution

Solutions

8-1. Four Patterns Hand

This story is about the so-called “Pattern Groups”. One cannot find this notion written
explicitly in “Green Book” although one can observe it in fan definitions and scoring. Pattern
group is a body of tiles having some feature so that this feature is reflected in “Green Book”
as a stand-alone fan. Let’s look at table listing all possible pattern groups:

# | Pattern Group Patterns | Fan Fan Score,
in Group points

1 Green 6 All Green 88

2 | Honors 7 All Honors 64

3 | Terminals 6 All Terminals 64
4C | Terminals or Honors 13 All Terminals or Honors 32

5 | Suit Pure 9(*3) | Full Flush 24

6 | Lower Tiles 9 Lower Tiles 24

7 | Middle Tiles 9 Middle Tiles 24

8 | Upper Tiles 9 Upper Tiles 24

9 | Lower Four 12 Lower Four 12
10 | Upper Four 12 Upper Four 12
11 | Reversible 14 Reversible Tiles 8
12C | Suit Mixed 7+9 (*3) | Half Flush 6
13 | Simples 21 All Simples 2

Here the column “Patterns in Groups” is the number of different tile patterns within that
group. Pattern group “Suit” has three possible tile implementations — Characters, Bamboos,
and Dots. “4C” and “12C” are pattern groups combining two other subgroups, each subgroup



has at least two tiles for a pattern group not scored higher.

Please, note that the listed fans score points regardless of hand structure. Though, there
are several fans which stipulate structure, for instance, All Even Pungs. The most striking

i

fact is that any tile pattern can be in several pattern groups. For instance, E is in groups:
“Green®, “Suit”, “Lower Tiles”, “Lower Four”, “Reversible”, “Simples” (and can also be used
for a fan All Even Pungs). When a hand consists of tiles belonging to several pattern groups,
all possible fans based on those pattern groups as-a-whole can be scored (though with

some limitations).

Now, let's go back to Mrs. Hudson’s AAAABBBBCCCDDD hand. Points come from two
sources: hand partitioning into sets and pattern groups.

Hand structure

Four identical tiles in a distribution 4-4-3-3 cannot form kong or two pairs (as in Seven Pairs),
so, at least one tile of these four should form a chow. If one A and one B are in different
chows then we have (A is interchangeable with B, and C with D):

Variant 1. (ACD)+(BCD)+(AAABBBCD) or (ACD)*2+(BCD)+(BBB)+(AA). Tiles C and D can
make two different chows only if they are adjacent numbers in one suit, so numbers in all
patterns go by order A-C-D-B or A-D-C-B in one suit. The current variant does not score a
lot: 24 (Full Flush) + 2 (Tile Hog) + 1 (Double Chow) + points for Pung and pattern Groups.

Alternatively, A and B are in the same chow: (ABC)+(AAABBBCCDDD). There exist three
ways to partition the second part:
Variant 2. (ABC)+(AAA)+(BBB)+(DDD)+(CC) — Three Pungs, the only restriction is for
patterns A, B, C to form a Chow.

Variant 3. (ABC)+(ABD)*3+(CC) — Triple Chow, all used patterns are in one suit numbered
in order C-A-B-D or D-A-B-C.

Variant 4. (ABC)+(ABD)+(ACD)*2+(BB) — impossible chows, does not work.

As a summary, variants 1 and 3 strictly require a one-suited chain of numbered patterns (A/B
or C/D are interchangeable), while in variant 2 pung DDD may be any — honor, same or
different suit. Variant 2 is more promising both in terms of points and tile pattern combining
possibilities.

Pattern Groups

To get the maximum score from Mrs. Hudson’s hand, we need to find such patterns which fit
as many high-scored pattern groups as possible.
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88 = All Green
24 = Full Flush
16 = Three Concealed Pungs

i
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4 = Fully Concealed Hand
2*2 = Tile Hog (twice)

e 2 =All Simples
A total hand value of 138 points.

3 , hand is AAAABBBBCCC3 a x a%
co db 8 b &

l, .a ? plus one more pattern. In case this last pattern

Answer 2.D = | . Variant 2 suggests to use |

continues as a one-suit chain, a 24-points fan can be generated — Pure Shifted Pungs, |

@9 @9

also adds Reversible Tiles in comparison with ii . So, the maximum points hand is |

¢ . % %% cococe, Boodh KK

24 = Full Flush
24 = Pure Shifted Pungs
16 = Three Concealed Pungs
8 = Reversible Tiles
4 = Fully Concealed Hand
2*2 = Tile Hog (twice)
e 2 =All Simples
A total hand value of 82 points.

il 3 BRI E 3 3
Answer3.C=.Il.,D=. |, so the hand IookslikeAAAABBBB.II..Il..”.. [

3 Variant 2 suggests to use 6 subvariants (combining patterns from Answer 1 and

i llll ifi0 QRF ®e
wowerzy 4010108 1018 [HE 3 % e



3 H T 3
i 8 1 or 8 i . Two subvariants consist of Reversible Tiles and
only one belongs to Middle Tiles! So,a maximum points hand is

PEGE I R (1
P10 i, i % i, @i 6 i, o6 o6 &b |
24 = Middle Tiles

16 = Three Concealed Pungs
8 = Reversible Tiles

4 = Fully Concealed Hand
2*2 = Tile Hog (twice)

e 2 =Double Pung
A total hand value of 58 points.

Answers 4-6. What is changed in our analysis when D is a Dragon tile? Are three Dragons
the same, in some sense “brothers”? No! They are “step brothers” since is a Green tile,

D is Reversible and I:F has no additional properties. The only possible hand structure is
variant 2. Additional points can be found in suit pungs. Three hands are:

N A I i I A ||
Lo B E.E .8 & &, TR

The total hand value is 16+6+4+2*2+2+1 = 33 points.
The current hand can have six versions: any of three suits and tiles 1-2-3 instead of 7-8-9.

8@ 2/ds 2% . 000, %

The total hand value is 16+8+6+4+2*2+2+1 = 41 points.

6.EEIEIH+% P AL ses

The total hand value is 88+16+6+4+2*2+2 = 120 points.

8-2. Four Wins of Mrs. Hudson

Answer 2. Answering Question 2 first, one can notice that Mrs. Hudson for the first three
times could not declare anything else but “Kong” without giving out a move to the opponents.
So, she made exactly four calls: three times “Kong!” and one “Hu”.

Is it possible to declare four kongs? No. Otherwise after the 3rd kong and just before
declaring the 4th, one hand structure would be 4-1 which is not legal for winning (3+2) if she
decided to stop.



Answer 1. Here is one possible Mrs. Hudson’s hand.

1A. Start.
®@ e 0 o 0% 0% 0% e @@
BB BB o0 o0 v NN leeee
Lol
Mahjong — Seven Pairs, declaration — “Kong” on | ™| (.‘.. is a replacement tile).

1B. After 1st kong.

sllesllls s

e e (%%% & %ee e

3| o0

declaration — “Kong” on | (™= is a replacement tile).

1C. After 2nd kong.

el e ehllssvs ®ex . 88

declaration — “Kong” on o% (.a. is a replacement tile).

1D. After the 3rd kong.

sllesll lls el lssilasee xe

The solution above shows only one of the possible transformation chains in which Mrs.
® o..%
Hudson has three sets of identical tiles (I ™ |, | L land | )

show it schematically as:
4442 —> (4)+443 —> (4)(4)+431 —> (4)(4)(4)+32.

in her initial hand. We can

Nevertheless, there exist other transformation chains having two or even only one set of
identical tiles in the initial hand, new kongs in the hand appear after replacement tiles, for
instance:

e 4433 —> (4)+4331 —> (4)(4)+431 —> (4)(4)(4)+32

e 41333 —> (4)+1334 —> (4)(4)+134 —> (4)(4)(4)+23

Answer 3. In all of the above-mentioned transformation chains, we assumed that the tiles in
Mrs. Hudson’s hand belonged to one suit, since it is much easier to use specific tile in Chow
or Pung. Can we abandon the one-suit restraint?

Yes! The 1st kong might consist of another suit or even of Honors! A reader may replace

S

| ™| for any other tile in the above solution to check it.

Answer 4. Based on answer 3 here is a possible hand with the 88-point fan All Green:



§ |88 [EF
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It is highly possible for Mrs. Hudson to have such a nice hand from the start to the finish of
the deal immediately assuming that the maximum for the current deal is achieved.

8-3. Charleston

Let's first consider which hand structures are possible in hands. We know the following hand
structures:

Regular (four Chow / Pung / Kong and a Pair)

Seven Pairs

Thirteen Orphans

Honors and Knitted Tiles

Semi-Regular (three knitted sequences of Knitted Straight, Chow / Pung / Kong and
a Pair)

Here are general considerations on the applicability of a hand of specific hand structures:

e Regular hand structure does not work for any 14-tile hand since it has four ready
three-tile sets which cannot be formed "from scratch" by adding three tiles, though
this hand structure does allow for a 13 tile hand

e Thirteen Orphans does not work for all four hands (first case) since one tile will be
missing though it may work as a hand for the second case. It can be used in either a
14-tile hand or a 13-tile hand
Seven Pairs works perfectly for all cases, though it has some limitations
Honors and Khnitted Tiles works perfectly for all cases
Semi-Regular has a very low main fan (twelve points only)

The other point of view is to look at top-scoring fans to find an appropriate solution. Skipping
the details, the final solution looks like the following.

Answer 1. The same main fan.
All hands have the main fan Greater Honors and Knitted Tiles.

9t o 0 o e A

Mrs. Hudson, @
three Dots, received three Dragons.

Holmes, a%#g?ﬁﬁdt!%gg%g %%

Dragons, received three Bamboo.

, passed

AN
Fﬁ, passed three
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Watson, & | 7711 " [/ | " [0 00 LT T[S RIISER [P [ F9 |9 passed three
Bamboo, received three Characters.

=|I{h ||\ o0 80
Lestrade, Eﬁppgﬁﬁﬁ:lhﬁﬁﬁa%am passed three
Characters, received three Dots.

There also exists a solution using the fan Seven Pairs.

Answer 2. Different main fans.

All four hands may have an 88-point fan! The "Green Book" lists seven 88-point fans. Two of
these cannot be used: Nine Gates (due to high connectivity of one-suited tiles) and Four
Kongs (due to a lack of declarations). Lastly, the fan Big Three Dragons should be

eliminated since the solution will need five | ™| tiles (two in All Green, one in Thirteen
Orphans and two in Big Three Dragons)!

Here is a solution for four 88-points fans.

En0EmEE Al iess

Mrs. Hudson, Il

Thirteen Orphans, 88 points, tiles received are |

BB 8|8 |FE

Holmes, o ﬁ ﬁ ﬁ E II II Il Il M.,waiting for fan #3
i
i

All Green, 88 points, tiles received are .l l..

= =M N

i 1k A
Watson, ll ﬁ ﬁ ﬁ a ﬁﬁﬁﬁ

£ A

ﬁ ﬁ ﬁ , waiting for fan #6
7

[

Seven Shifted Pairs, 88 points, tiles received are |

ﬁﬁﬁ ﬁﬁﬁﬁﬁﬁ:ﬂ: :IB o%o% waiting for fan
= | AN 1

#1 Big Four Winds (only for | “1), 88 points, tiles received are |

2

Lestrade, Il



8-4. 8th of March

There are two basic approaches to construct Mrs. Hudson’s hand: based on fan Four Pure
Shifted Pungs or on fan All Green. A hand is a concealed one-suiter. Here is a list of fans to
be used in calculations of Mrs. Hudson’s hand value:

2 = Concealed Hand
1 = Pung of Terminals or Honors
1 = Pure Double Chow

e 88 = All Green

e 64 = Four Concealed Pungs
e 48 = Four Pure Shifted Pungs
e 24 =Full Flush

e 24 = Seven Pairs

e 24 = Pure Shifted Pungs

e 16 = Three Concealed Pungs
e 8 = Reversible Tiles

e 4 = Fully Concealed Hand

e 2 =Tile Hog

e 2 =Two Concealed Pungs

e 2 =All Simples

[ J

[ ]

[ J

Concept1.€'l®®®g g g 0%0%%0:: ::33

e Lestrade, wins on a discard of 8 = 24+2+2+1=29 points
e \Watson, wins on a discard of Q% = 24+2+8+2+2+1+1=40 points

e Holmes, wins on a discard of 3 = 24+2+8+16+24+6=80 points
D

e Mrs. Hudson, self-drawn, wins with 88 - 24+4+48+64+8=148 points, leap for
(148+8)*3=468 points

IR EIIIIII}I}

1% | iR |t
Conceptz.ﬂﬁ g 8 B || BR|REREREREEE BER DN IH:

e Lestrade, wins on a discard of A = 24+2+2+2+2=32 points
i

EI
e Watson, wins on a discard of |1 }| = 24+2+2+2+2+2=34 points
i

e Holmes, wins on a discard of ! I = 88+24+2+16+2+2+2=136 points



i
e Mrs. Hudson, self-drawn, wins with 3| = 88+4+24+24+2+2+2+2=148 points, leap
for (148+8)*3=468 points

The question remains, how many points does each player have before a series of mahjong
declarations by Mrs. Hudson?

Here is a list which works for both concepts:
e Hudson: -200 points
e Lestrade: 391 points
e \Watson: -101 points
e Holmes: -90 points

2

Let's start with some guidelines for Holmes' hand value and determine how many points

(rounded) must be his hand in order to win a certain place in the session:

e to stay 3rd his hand on discard from Moriarty must score no more than (99-32)/2=33
points

e to be 2nd his hand self-drawn must score no less than (101-32)/4=18 points and no
more than (199-32)/4=41 points

e to win the session his hand on discard from Moran must score no less than
(201-32)/2=85 points

8-5. The Boomerang

Now, let's review all possible fans, starting from the very beginning. The first line is a hand
and hand value concise calculation for discarded and self-drawn tile A. The second line is
winning hand representation. The third line are tiles A and B.

Hand 1. Fan #3 All Green
AE 08 8 BB HEEOREEEEE AN OWN W
6/ 1 1 FEEE L EE M HE MM M, S5 00 = 30
]

points, + i — 32 points.

g8 8 BB REEIEOIH I N W
g i b iR R e R R HE HE MM
= 97 points.

Tile A= lwwes /B o= [#%)

e, 88+2+0+2+2+1

Hand 2. Fan #4 Nine Gates



s AA AT
points, + — 30 points.

i

— 24+2+1+1 =28

dAAALHHHEGY e w
points.

e 1
Tile A = =em /| BE lep= 11

Hand 3. Fan #6 Seven Shifted Pairs

RN ELEL

= 32 points, +’_‘—>34 points.
o 111 e R

11‘ MHHh il e
points.

|l ﬂ
Tile A = (== [ B (1o g = |IM]

Hand 4. Fan #12 Four Concealed Pungs

HEE e kel

HlEEE= 2442424241 +1

e 88+2 = 90

i1 E‘E i E‘E‘E = Y3
® e
e i R R R AR +®® 16424242 = 22
pomts + — 24 points.
‘ B EE NN N
a Illlllﬁﬁﬁ ©9 . 0@ _, g4+16+1242 =

94 points.

(210 ]
rxl
TileA=192 @ /’: tlleB=§‘.
Hand 5. Fan #15 Four Pure Shifted Pungs
IR R EIIHHIEIIHIHS
g 1 Porp e bERE e bE e E

)

points, + i — 32 points.

ﬁmmﬂ‘iil“iﬁi

= 92 points.

+E s 2442+2+2 = 30

Itk | Bt

+rme_ s 48+24+416+2+2
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Tile A = [==== / , tile B =

8-6. Lestrade’s Sure Win

Answer 1. Surely, one can choose between a 13-sided waiting hand for Thirteen Orphans
and a 9-sided wait for Nine Gates. The former provides 13*3=39 possible winning tiles while
the latter provides only 2*1+7*3=23 tiles.

LAl e

Hand @
tiles, which are 13 tiles of a hand taken three times.

is waiting for 39 total

Answer 2. Unlike the first question, only fan Nine Gates fits the conditions.

;BOBe e XaglHES=R

Hand @
@ ]
REC
and |®#® plus three copies of other tiles in hand.

is waiting for 23 total

tiles, one copy of

Waits analysis

In 2005 Vitaly Novikov, while getting acquainted with the new to him game of mahjong,
conducted a research on waiting patterns of a single suit.

All waiting hands (with the exception of “Seven pairs” hands) and parts of these hands have
been systemized and classified. Parts of waiting hands consisted of 1, 2, 4, 5, 7, 8, 10, 11
and 13 tiles. It turned out that those parts having formula 3N-1 (which are 2, 5, 8 and 11)
tiles exhibit much less “flexibility” in terms of waiting tiles than those parts having formula
3N+1 (which are 1, 4, 7, 10 and 13) tiles.

The results of the above-mentioned research will be used to answer questions 3 and 4 of the
current mystery.

Answer 3. Firstly, let's examine how a hand should be divided between two suits in order to
optimize the total number of the waiting tiles. We see the following options:
e 12 fixed / 1 waiting
11 waiting / 2 waiting
10 waiting / 3 fixed
9 fixed / 4 waiting
8 waiting / 5 waiting
7 waiting / 6 fixed



Here: “fixed” means that a part of a hand cannot be modified (thus, it is “fixed”); while
“waiting” means that a part of a hand which can be modified by adding a waiting tile. Please,
note “11 / 2” and “8 / 5” splits which can use “chameleon” type of waits (modification of both
parts).

In search of the maximum, let’'s focus on the largest in tiles count part with the “waiting”

mark. Fortunately, “chameleon” type waits are not effective due to the condition of having a

copy of a W|nn|ng tile in hand. For instance, a “chameleon” o @ @ @ Q% ﬁ
e® — |

ﬁ a ﬁ ﬁ is waiting for / @e / ﬁ / a , two tiles cannot be used (due to
they are not present in a hand).

From the tables of the “Waits analysis” research one can get for 10 tiles the following tile
patterns having 15 total tiles: 1112345678, 1233334567, 1234555567, 1234567888,

2223456789, 2344445678, 2345666678, 2345678999, 3455556789 and 3456777789. Out
of those hands we see the only one hand having 22 in it.

. e ®e it
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What is the second part of a hand? ﬁ ﬁ -Iﬁ ? Wh
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e 1 =Short Straight (for | © / ®®]/ | (098]
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haudl , 9 points for Q% /

Total: 7 points for , 8 points for

ﬁ Ill|ﬂ|| instead of -Iﬁ
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Is there a way out to avoid invalid “Hu”? Surely, let’s use Il,|ﬂ||
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Finally, the solution is two hands, differing only in suits order:

ol Ml S8 e™exE LLLw
Imﬂlla ﬂ‘lmﬂlliiif- 75 AN
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are waiting for 15 total tiles, three copies o

RE!
BB

Answer 4. Using the same approach as in the solution for question 3, we get a split in tiles
“7 waiting / 3 fixed / 3 fixed”. A table from the “Waits analysis” research offers 3 tiles variants
waiting for 9 total tiles (1233334, 2333345 and 3334567), the most familiar of which is
3334567.

@8 et
Hand Ea%a% ‘.3u§ is waiting for | '. e 3 ? . Full hand
1) o0 =A== NIR RIN
Ea%a%o%"xu? ﬁ ﬁ ﬁ__l I..i I..I I. can easily reach 8-point

minimum due to fans Double / Triple Pung and Two / Three Concealed Pungs, so there is no
need to replace concealed pung(s) with concealed kong(s) in order to increase a hand value.

Finally, in the solution there are 3 ways to choose a suit with seven tiles and 4 ways to use
(or not) concealed kong(s) instead of concealed pung(s) AItogether that makes 12 possible

3 .
hands waiting for 9 total tiles, three copies of | ". , or | . ﬁ |, or .I l.,
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