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Making change in 2048

Our assumptions- - :

- Set t of allowable tile values
,
I C- A

- had 1 is spawned
- n indistinguishable cells
↳ no relation to each other other in any way
↳ can contain a value out of A
↳ initially empty

Moves 's

1. We place 1 into an empty cell

2
. Merge any sets of cells

,

whose sum is in A

⇒ AGGCN
,
A)

superset of 2048
at each step '> The total value increase

, by one



Eageesequeuey i Do each merge at first step possible
→ all sequences can be made eager

⇒ At step we do only a single merge ,
this merge always uses the new 1
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single.IE first-ratesy.
Assume some position of AGGCU , A) , which is reachable
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- we can reorder steps

FI II
.
.

.

to construct tile by tile

: / first tile in AGGCu.tl

II II It If remaining AGGC. - e
,

t,



Let R, be a position : A = IN
El IIIEl El x -- z
✓ 4=6

empty

weak.

Let t -- Er
. . . .

. y , × . . .

.zI#t
' Px is reachable in AGG Ca

,
t) ⇒ Cd Py is reachable in AGG.lu

.
At

(2) A position of value x-y is reachable

in AGGCU - e
,
t)

Pray! - ⇐

THI' I' Il III' } mega

-
x - y



⇒ 4) if we
'

reach Px
,
then we had the total value of y

at some point . =) merge

(2) Before we reach P×
,
we have a total value of a -1 and

one empty field
we can decompose × -

1 into

Pz ,
constructable in AG Gcu

, A)

empty
x - n I' Il IlIII H
-

x - A - z 3 constructable in #Gcn - 1. At

case 1 : Z -- Y : Finn into empty field : X - l - 4th -- X - y
case 2 " 2- Cy

t

x - l
- 77 x -y



Corollary : we can construct Px via Pg
single ( u , A) : In largest t in Px possible in A (g. A)

Totalk
,
A) Single Cn , A) + Single Cu - e, A) +.. . .

= nsingleca.tt)
intif the

gap
doesn't increase over u we never terminate
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We can always ski wth the largest the
'

in single tile fast
✓
h

,
. .
-
n Un

Ui e u;
with in j

-

single co,Al -- Total co , Al -- O III Il II III
single ( n, A) = 7 #
Total ( u

,
A) = -2

Single ( n, -At = smallest value in A
,
where the gap is larger

than Total(n -r
, t) to the next value
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