Reading Complex Waits

@BuckwheatECG ®puckwheat
Adapted from the work of &4 4 = & 3¢ X F1

Introduction

In mahjong, it is notoriously difficult to quickly and accurately determine what tiles a closed full flush
hand is waiting on. There is an apparent lack of a detailed, comprehensive guide for how to read such
waits in English. This article attempts to fill this gap.

In terms of application, full flushes are rare in Japanese Modern mahjong, occurring in around 1% of
hands, with closed, complex shapes diminishingly rare compared to even that. Despite this, some players
find complex shapes interesting and worth studying on their own. Players of other variants of mahjong,
such as Sanma and SBR, may find themselves applying this knowledge more often, as these games give
full flushes a more enticing effort-reward ratio.

Most of the content is translated and adapted from “Z & T 247" by 44 = & X X F
(https://www.bilibili.com/read/readlist/rl119817), with some changes to sectioning and formatting to
aid comprehension, minor edits for accuracy, and some additions for basic knowledge the original author
omitted.

Preliminary Material

Basic Wait Patterns
There are five basic wait patterns in mahjong:

Name Description Example Waits On
Open wait Two consecutive tiles, waiting for another tile on either end. _
Closed Wait | Two tiles with a difference of 2, waiting for a tile in between.

Edge Wait 12 waiting for 3, or 89 waiting for 7. §§§

Pair Wait Two identical pairs, waiting for a third copy of either.

Single Wait With four complete sets, waiting to match the last tile.

Suji

. . . . .. . @ @,
Tiles with a difference of 3 are said to share a suji, loosely translated as “interval”. For example, - is

a suji, as is -. Depending on context, three tiles like -- may be considered a single suji, or
two suji that share a tile. For reading complex waits, the first definition is more useful, and will be used

throughout this article.


https://www.bilibili.com/read/readlist/rl119817

Extending Waits

Wait patterns can be extended if they are adjacent to completed sets in specific ways. Such extensions
are the basic building blocks of complex waits.

A completed sequence extends any wait along a suji if one end of the sequence overlaps the wait.
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*These are usually interpreted as simple open waits. The examples show how they can be considered
extensions instead.
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A single wait can not only be extended by a sequence whose end overlaps the wait as seen above, but
also along a suji by a sequence adjacent to the wait, in which case the extended wait is also a single

wait. In addition, a single wait can also be extended to outside its suji by any triplet 1 or 2 numbers
away from it.

Shape Waits | Extension Extended Shape Extended Waits
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The above shows single walts can be extended in more ways than other wait patterns. This means when

counting waits of partial hands as an intermediate step to counting waits of the whole hand, it is
important which waits can be considered single waits.

Finally, a pair wait can be extended along a suji by two adjacent identical sequences. This occurs far less
often than any of the above and is included for completeness.

Shape Waits Extension Extended Shape Extended Waits
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The Method

From the above, a systematic method can be devised to read the waits of complex shapes:

e Separate one completed set (usually a sequence) from the hand.
o Sometimes, it helps to separate a pair instead.
e Compare the resulting partial hand with a list of memorized core shapes.
o If amemorized shape matches, proceed to the next step.
o If no memorized shape matches, separate another completed set, and try again.
e List the waits of the core shape. Note which waits can be considered single waits.
e Add the separated sets back to the hand. If this extends any existing waits, list the new waits.
o Repeat until all separated sets are added.
o Sets can be added in any order.

There are two caveats to this method:

e Some memorization is required. The speed and accuracy of the method depends on how many
and how accurately core shapes are memorized. While most core shapes can be broken down
using the method itself to obtain even simpler shapes, it’s probably best to memorize at least a
few frequent core shapes to speed up the process.

e  When separating completed sets from the hand, care must be taken to avoid missing other
possible ways those tiles could be used. Much of this article focuses on how to avoid such
misses. In some cases, a hand must be subdivided more than once, each by separating different
sets, to be counted thoroughly.

Shortcuts exist to speed up this method after it is learned. The most obvious is to memorize more core
shapes. Other shortcuts include recognizing when multiple completed sets can be separated without
missing those tiles’ other uses.

Core Shapes

Single waits are listed in parentheses, to emphasize their importance.

Basic Core Shapes
These shapes occur frequently and should be memorized.

waits on () —.
o extends the |3 3| single wait to -.

.... waits on (. .

extends the . single wait to .

@as %EES i‘E@
@WM waltson M
. extends the;walt of.. to.




® waits on -.
3 extends the | | wait of to .

. waits on (E{HHED).

extends the | 3 | single wait twice to —.

o This example shows where one sequence can extend a wait along a suji, two consecutive
sequences extend it twice along that suji.

Fgg . @ | 22| (88
waits on (-)-.

CRI . ®
extends the %) single wait to .
2 oeo|tn, &8l . E 34
o extends the %) single wait to

o This example shows extensions of single waits are not always single waits.
o GEEIE[E[EE]E waits on (2){(EHa]
extends the | % | single wait twice to -.

O

Independent Core Shapes (7 tiles)

These shapes cannot be simply reduced to any shape seen above by separating a sequence. While it is
still possible to apply the counting method to analyze them, it’s less effort overall to memorize them as
their own core shape.

. waits on ] ()
o Separating shows the |ggz) wait.
o Separating shows the [§if wait.

@|l@|®|% |2 |2e]ee . @ 28| (&
H8H waits on ()<
o Separating shows the

o Separating

- GEIEEEEE waitson[3] (3) 2
o Separating % || shows the || wait.

o Separating shows the wait.

» G was on () [ ).
o Separating shows the wait.
o Separating shows the - waits.




oleo|o|z |es|es|es . X @
BIELE[LL ] waits on @[22
. @|l®|& @ 5

o Separating shows the

o By symmetry, the shape also waits on — .
EEEERERER watsonZ () (&)
o Separating .. %) shows the . . waits.

o By symmetry, the shape also waits on E E.

The following shapes include a concealed four-of-a-kind, and thus occur far less often. Memorizing them
is optional.

waits on 1 1) (]
E extends the |g%] single wait to .
extends the |gf] single wait to .

B
. I% L3
:2]:) wats on[BL(:) (2]
& extends the Q smgle wait to .
5| extends the Q smgle wait to . Q

5JZ[E[5]2] % waits on (2] (HE).
..g extends the g smgle wait to |
%) extends the . single wait to E E

o [3]

Derived Core Shapes (7 tiles)
These shapes can be reduced to a simpler shape by separating a sequence. Memorizing them speeds up
the counting process but is not required.

g |
+ LI o S (1
: B .
© Separatmg it H ; aa shows the 4 walts.
]
ﬂﬂﬁ extends the ﬂ wait to .

8] fe llii] waits on (@LL2HE) ().

o Separating shows the — waits.

. extends the |« | wait to |gz] and extends the %] single wait to .

o This example shows how the same sequence can extend more than one wait.




. waits on 3] (2}{E).
o Separating shows the waits.
o extends the | | single wait to .

. waits on (1] () |
o Separating shows the |4 waits.
o extends the |3 3] single wait to .

ele|e|z [ee|ee]ze . & @@ LX)
. waits on (%} i1] (:2).
. @ ele @ ] EX .
o Separating shows the waits.
@ ele @ @ . EX]
e extends the | %] wait to .

. waits on 5] (£){£)
o Separating shows the waits.
o extends the | single wait to .

waits on § /] (£).
o Separating shows the - waits.
o does not extend any waits.

o This example shows that some sequences do not extend any nearby waits.

Categories of Hands

For the purposes of applying this method, hands are categorized according to how many copies of the
two outermost tiles it has. Each hand can belong to two categories: one counting from each end. If
these are different, the hand counts as the easier category to read.

For example:

2 [ee|ea|s sz oo o2 [Fe,|FesPee |22 28|28 . . N .
. is a single-pair hand from the low end, and a triplet-quad

hand from the high end. Single-pair hands are easier to read, so

is a single-pair hand.
o is a single-triplet hand from the low end, and a triplet-single

hand from the high end. Single-triplet hands are easier to read, so

is a single-triplet hand.




) is a single-quad hand from the low end, and a triplet-triplet

hand from the high end. Single-quad hands are easier to read, so

is a single-quad hand.
It is possible for there to be 0 copies of the second-outermost tile. is

a pair-none hand, not a pair-pair hand.

The category a hand belongs to dictates how it should be counted to avoid missing any waits. The
remainder of this article explores each category in depth, in increasing order of difficulty:

e Single-single, single-pair

e Pair-(any)

o Single-triplet

e Triplet-single, triplet-pair, quad-single, quad-pair
e Single-quad

e Triplet-triplet, triplet-quad, quad-triplet

Single-Single and Single-Pair Hands
For these hands, the main counting method can be used without further consideration. For reference,
the method is:

Separate one sequence from the end of the hand.
Compare the resulting partial hand with a list of memorized core shapes.
o If amemorized shape matches, proceed to the next step.
o If no memorized shape matches, and the remaining hand is still a single-single or
single-pair hand, separate another sequence and try again.
List the waits of the core shape. Note which waits can be considered single waits.
Add the separated sets back to the hand. If this extends any existing waits, list the new waits.
o Repeat until all separated sets are added.
o Sets can be added in any order.

Example: @@@;;I%%IZ@@@@@[@%
L il dlslsils
:

(wes|eos)|sss| . . @ |
is a single-single hand. Separate .
. ® R R EREIENEAES ses|ses|ses
The hand is now a s%lm tEIEHIERIEE: %%mmm

L 0 ) L Lo L a8 (20| Bos| | . . @ 2|5 @ |Bg,

2 s a single-pair hand. Separate (2]s3[si]
. @ R RIS was|ses|ses
The hand is now g%lgg@ ég@@@kﬁm'm

2 8 [Bgy | Beg | £ ¢ [s22|20s|s0s| | . . 28 |%, (22

3. is a single-pair hand. Separate .
. @ s, B e|es|Bey| |o0|Be[3B| [(Yug|oes|2es|sss
The hand is now (@[ 3]") (i3] (i) EEEE




CEEE &) [0
4, §§ eee nm»& 223 Walts On ) £8)

2| back to the hand. .. extends the |3 wait to .
Lk @@@ @@ g E&
G EEFIEELE waits on (3) (HED.

® @ @@%
6. Add.
59&3 @@ @
@@ %%? & &

7. Add (@]
@%s»ﬁ s»ﬁ @@@@s@ , . se)| [(Bag) (o0 (28
8. el waits on 2@ (EHED.

Note that Step 2 resulted in a derived core shape. If m 220
become unnecessary.

back to the hand. extends the @ single wait to .

59@ @@@w’@@ %@ %%
%a%a%a
gg as see|ses|see Wa|t5 On ®a|- (gg) s

back to the hand. does not extend any waits.

was memorized, steps 3 and 5
Example;

1. is a single-single hand. Separate .
The hand is now -

2. is a single-single hand. Separate .
The hand is now HHAIHEHERHE!

3. is a single-pair hand. Separate
The hand is now HHAIEEHHEHE!

4, waits on —().

5. Add back to the hand. extends the | | single wait to , turning the existing
wait into a single wait, so waits on (—).

6. Add .. " back to the hand. extends the . single wait to | §
[2]2[2]£[&] waits on (I 2)E

7. Add back to the hand. does not extend any waits.
8 waits on (& {Z){E)

Note that a shortcut applies for this hand. Since separating sequences revealed that the hand has no pair
wait and no concealed triplet, the whole hand can wait on at most one suji. If and are




first separated, the remaining shape can be recognized to wait on —()-. This

covers a whole suji, so no further waits are possible. Experts can use this type of shortcut to read some
hands almost instantly.

Example:
1. is a single-pair hand. Separate .
The hand is now EHH'

. is a single-single hand. Separate .
The hand is now -

I I 0 OO ) 75 £ I A ) (6 (. Y E 8 (BB E .
3 s plus el il doesn't add any waits
. e . . .
It waits on (). The empty wait () must be counted during this step because empty
waits can still be extended.

4. Add back to the hand. extends the |§ji] single wait to , and
extends the |z wait to . i waits on —— (—).

5. Add back to the hand. does not extend any waits.
6. waits on [#5 (i) G D).

7. Discard , an empty wait. waits on - ().

Experts can separate and in one step, quickly recognize as irrelevant, see
: . . . -
as a memorized 5-sided core shape, and read the whole hand in seconds. This kind of

speed will come with practice.

N

Exercises:




Pair-(any) Hands

The outer pair can be used as the head, or as part of two sequences. Thus, two cases need to be

considered:

e Assume the pair belongs to two sequences.
o If the two sequences are missing more than one tile, the pair can only be the head.
o If the two sequences are complete, separate them and count the rest of the hand.
o If the two sequences are missing one tile, the hand waits on it if the rest of the hand is
complete.
o Assume the pair is the head.
o With a confirmed head, the rest of the hand tends to be easy to read.

Adding the waits from these two cases together gives all of the hand’s waits.

ele|e e |es|ss|s sles
Example:
@e@;e .
1. Assume @% @% is part of two sequences.
eses&@ee . . & |8 [eelzele sles ®|®
a. Separate %ale elee]ate|e’e resultlng IN| %) %leelss|s’s|s| |
. 2 ().
@@ @m @%9 B B D
c. Add QQQQ back to the hand. . s M
extends the a single wait to @
@ % e@e@@ e@ . 2 ®[e ®|
d. ; K M : m , assuming is part of two sequences,
sms
waits on m ( )

Lok g
2. Then, assume
EX) EX3 . . (eeles (e|le|e|e
a. Separateresultmgln &L;% M@M@ . .
@ | @ @ & @ . BB & @ . .
b. , waits on —. Out of these, |- <) completes a triplet, so it can

form a pair wait with an existing head. In this case, is the existing head.

@@ ® 2 [ee|ee ®® . FECE) . oo (2@
(e, assuming [ is the head, waits on [@122] (],

. elelelz |z |& [e2|ee|es|es . ®® ® 2| [ee

3. Adding the two cases together, waits on ()- .

B

is the head.

Example:
1. Assume gg is part of two sequences
a. Separate gg resulting in élélililili Qﬂﬂﬂ

b. EE % E waits on g (E).
c. Add %)% back to the hand. a extends the | wait to .




d. , assuming is part of two sequences,
waits on ()-

2. Then, assume . is the head.
a. Separate M resulting in M 3 w
b

%)% %888 ... waits on E Th|s completes a triplet, so it can form a pair wait
with an existing head. In this case, |s the existing head.

c. . .......a assuming | .a is the head, waits on a .
3. Adding the two cases together, waits on - () -

exampte: ([ 45l eales R
1. Assume is part of two sequences.
a. Separate resulting in ARERE R
b waits on ({1 () [

i. This is a seven-tile independent core shape. If not memorized, it can be analyzed

as if it were a hand.
c. Add back to the hand. extends the |; 3 wait to |
d. g g, assuming is part of two sequences,

waits on —() -

2. Then, assume is the head.
a. Separate resulting in i E .
b. waits on . Both complete a triplet, so they can form
a pair wait with an existing head. In this case, is the existing head.

, assuming is the head, waits on .

3. Adding the two cases together,
HICINHE

Gl

waits on

Exercises:




Single-Triplet Hands

Single-triplet hands can be simplified to pair-(any) hands by separating the outer sequence, with the
following caveats:

e The hand may also have a single wait on its outermost singleton.
e After analyzing the pair-(any) partial hand, its waits may be extended by the previously
separated sequence.

o|le|a|e |ce|zs(es|sz|es|Bay FoE
example: (8] 2] 2] & [fo felfalsifz st

Although this is a single-single hand, separating does not reduce the remainder to a known core
shape, nor does it become another single-single or single-pair hand. It must be analyzed as a single-
triplet hand.

1. The hand has a single wait on ().
) ERNRAED . . @ [= LS
2. Separate and resulting in
@ | @ |[zz|zeles|es|ee . ®| (& ®8
3. waits on 2] (%}

a. This is a basic seven-tile core shape and should be memorized.

@ = CA G . .
4. Add back to the hand, which doesn’t extend any waits.
@ EE Cd E C ) ) L (BB . @ & & ®
5 waits on () 2] (3]

52 (@ | @ |es|zs|es|es]ss
= @)@ |es|es| 222828

Example: (222

1. The hand does not have a single wait on .
2. Separate resulting in .

3. Assume is part of two sequences.
a. Separate resulting in .
b. waits on — ().
c. Add back to the hand.
extends the | single wait to , and extends the [§ ] wait to .
d. , assuming is part of two sequences,

2

waits on —- (




4. Assume is the head.
a. Separate resulting in .
b waits on [}{3)
C. , assuming is the head, waits on —.

5 waits on [£/{E}(2] (EH2).

6. Add back to the hand, which doesn’t extend any waits.

7 [El2[2[2[ (2[R E[E]E] warts on [FHENR] (B
Step 3 can be simplified by recognizing as the seven-tile derived core shape
with an additional .

This example shows that even when a single-triplet hand does not have a single wait on its outermost
singleton, it may still wait on that tile via other parts of the hand.

Example:
1. The hand has a single wait on .

2. Separate resulting in .
a waits on (1) () (]

i. Thisis a seven-tile independent core shape. If not memorized, it can be analyzed
as if it were a hand.

4. Add back to the hand, which extends the 3% single wait to | ; | (already counted), and
extends the (3 3 wait to |4

3 waits on

HIERE

Exercises:

BRRREEEERRHEE
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Triplet-Single and Triplet-Pair Hands

For triplet-single hands, the triplet is either a triplet, or the head plus part of a sequence. Both cases
must be examined separately.

BE @@@@@@&sm @%@@@@@
examle: (2] & [%[: ezl RTHTHIEY

1. Assume is a triplet.
a. Separate |5 %]%]and |%::[] resulting in HEE
b. N waits on ()- .
i. Thisis a seven-tile independent core shape. If not memorized, it can be analyzed
as if it were a hand.

%&%&9@
m&as&

2
S HHHRREHE
. s o (Bag
waits on —- (

2. Then, assume is the head

i i
i)

a. Separate | @ and g <) resulting i |n M -ﬁ m@.@.@.

b. T g : §§ §gg waltsongl

C. wait to .

d. « a is the head, waits on --.

. @ =] @ & @& @%E Lo o
3. Adding the two cases together E1JEEIE %&Q@
28
waits on (215 (LG

Example:
1. Assume a.a is a triplet.

a. separate 5] and[3[2[%) resuiting in 3]33] (3]2[%] [E[2]2[2[E[5]4]
. [#[2[&]a]£[5]%) waits on (2}(5] (£) 2]

i. This is a seven-tile independent core shape. If not memorized, it can be analyzed
as if it were a hand.

Add back to the hand, extending the | § | single wait to .

d. Add back to the hand, which doesn’t extend any waits.
e. BEES ﬁﬁﬁiﬂ“ﬂ, assuming is a triplet,
waits on E . . (.) .




2. Then, assume is the head.

3. Adding the two cases together,

Separate and resulting in .

waits on —. Out of these, | § | completes a triplet, so it can

form a pair wait with an existing head. In this case, is the existing head.

Add back to the hand, which doesn’t extend any waits.

, assuming is the head, waits on —.

waits on — —()- .

Triplet-pair hands are counted in the same way as triplet-single hands. The only additional case is when

the outer 8 tiles

are waiting on the second-outermost tile to complete three identical sequences. This

case is easy to identify because there’s only 5 remaining tiles after separating those 8.

Example:

1. The hand waits on |3 g| to complete three identical sequences.

2. Assume
a

3. Assume

a.
b.

C.

4. Adding the cases together,

is a triplet.
Separate resutting in ({3l {8 S R which is to be

analyzed as a pair-(any) hand.

Assuming is part of two sequences, separating the sequences results in
. waits on () which is extended to .
Assuming is the head, ; waits on (ggg] which forms a pair wait
with .

a, assuming is a triplet,

waits on ﬂ- ().

is the head.

Separate , , and resulting in

waits on —, of which [§§ completes a triplet, forming a pair wait with
the existing head .

, assuming is the head, waits on -.

(2L e el waits on (BB () ()

n

Ba)a%




Exercises:
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Quad-Single and Quad-Pair Hands

These hands simplify to triplet-single hands (or triplet-none hands, which are counted the same way)
after separating an outer sequence. Count the resulting triplet-single hand, then add any extended waits
from the separated sequence.

Single-Quad Hands

Attempt to simplify single-quad hands to triplet-single or triplet-pair hands by separating the outer
sequence, with the following caveats:

e Not all single-quad hands can be simplified this way. If the hand cannot be simplified this way,
still separate the outer sequence, then refer to the next section.

e The hand may also have a single wait on its outermost singleton.

e After analyzing the triplet-single or triplet-pair partial hand, its waits may be extended by the
previously separated sequence.

W

EX] L3 EA&%@@@ @@‘%%%%% g
oot 1 B N 8 84 54 Y g R

1. The hand does not have a single wait on .

2. Separate resulting in §§ @@@ﬂ@@.@@% which is to be analyzed as a

triplet-single hand.
. ssssssssisss, . . a@ess“s@ ’a@z%@%@%% @ %
. Assuming [ s a trplet results in [T EerlriTEEL
33
which waits on |« @-@ (. ., the Q single wait being extended by | @ g for a total

of (211 (2 Lol
ﬁ M%% %%@ which waits on.

. as smz . . @a@@ amz

b. Assuming Q@@ is the head results in MQ
s
and forms a pair wait W|th QQ for a total of '8 .

@&esss @a; ERIEN
C. OveraII,mew?gggs waltsonm—g% ( H
d

(if unsure how this result is obtalned, refer to the Triplet-Single Hands section).

3. Add back to the hand, which extends the |33/ single wait to .



BB(B BB BB S ’%&E @@
4. & @ %@gg

5. Discard the empty |%| wait.

& @ |Beg[Feg [Fes| 22| 222 8 X s s [22) (=
el R IR waits on (1T

F(® @
as|es|es|es

G FE
waits on

& za| Yy (B2
88)) |es-22) (1)

Exercises:

All Other Hands

The following hand types have not yet been covered:

o Triplet-triplet

e Triplet-quad

e Quad-triplet

e Quad-quad (cannot exist in 13-tile mahjong)

These hands contain too many permutations to be analyzed using the main method, but hands where
both ends are this complicated are so rare, there’s only 6 of them (in 13-tile mahjong) excluding slides
and reflections. They can be memorized if desired.

1. waits on —, empty wait on ().
2. ﬂﬂ waits on - , empty wait on ().
-, empty wait on ().

4. E waits on — , empty wait on ().

This is equivalent to Case 2.
5. sl ol 8 12 G Gl GRTRR waits on
N 3 4 0 P R

This is equivalent to

-, empty wait on ().
(.




Closing

This article presents a systematic algorithm to read complex waits that applies to all hands. No
guesswork is required at any stage. With practice, it can be very fast, to the point of reading most
possible hands in a few seconds, and there’s always more room to improve.

| would like to thank the original author Zfi4 =& X XF 70 (https://space.bilibili.com/8158016) for
writing this article’s source material. If you can read Chinese, their other works are definitely worth
reading too.

Extra Section 1: 10-Tile Core Shapes

Players who have mastered the main counting method may improve their speed further by memorizing
additional, 10-tile core shapes. The following is a non-exhaustive list of the most frequent ones:

. waits on 5] &

. waits on ¢4] (1]

. waits on (8] (]

. waits on (€] 3]

o (L JALARE AR waits on £
St waits on 2] [ [t

. waits on (%] (3] (Z).

. waits on (BL(E5) (3] (FHEL
o BILelnldeiilsilidid waits on @) (2) (4
. (2] £[€[8]%] waits on [5}{2] ()]

o CIALARE R waits on @1 (EHE) )
o IE[Elndeiileilidid] waits on @) (EHID (G
- [FEEIERIEEE]R]R] waits on (] (EHE] (2.



https://space.bilibili.com/8158016

Extra Section 2: Multiple Sequences

Being able to separate more than one sequence at a time is one key to reading hands quickly. Some
combinations of multiple sequences don’t look like such at first glance and are worth learning.

b is two sequences.
b ﬁ is two sequences.
b is three sequences.
hd ﬂﬂ is three sequences.
HHE

F| .
is three sequences.

Exercises: quickly separate sequences and determine the wait.

2BHHHEHANH

Po| £ 8
£8)22

2BHEHEHHAHHAN

Extra Section 3: Common Extensions

Some shapes are extended by nearby completed sequences and/or triplets often enough that the shape
plus extension can be considered a core shape on their own. At the same time, some other shapes look
like extensions, but don’t gain any additional waits. The following is a non-exhaustive list.
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