
Single-Player Hanabi
i n

↓
no t a s boring a s you'd t h i n k !



Cardge.

I = #va l u e s

C = # c o l o r s

a single card u s Ip,

⅔""

↑
value



The Single-Player v e r s i o n

-

Given: a s t r e a m of N c a r d s .



The Single-Player v e r s i o n

-

Given: a s t r e a m of N c a r d s .

( iden t i ca l cards might repeat up to r times)



The Single-Player v e r s i o n

-

Given: a s t r e a m of N c a r d s .

( iden t i ca l cards might repeat up to r times)

M o v e s : Discard, Play, Store

c a n play (p,q) i f

the last card of color 9 played had v a l u e p-1

o r p = I & n o cards of color g have been played.



The Single-Player v e r s i o n

-

Given: a s t r e a m of N c a r d s .

( iden t i ca l cards might repeat up to r times)

M o v e s : Discard, Play, Store

W i n :

i



The Single-Player v e r s i o n

-

Given: a s t r e a m of N c a r d s .

( iden t i ca l cards might repeat up to r times)

M o v e s : Discard, Play, Store

W i n : I f you c a n m a k e s t a c k s 1 . . . 0

for a l l colors c

i



The Single-Player v e r s i o n

-

Given: a s t r e a m of N c a r d s .

( iden t i ca l cards might repeat up to r times)

M o v e s : Discard, Play, Store

W i n : I f you c a n m a k e s t a c k s 1 . . . 0

for a l l colors C

w h i l e storing ≤ h cards @ a l l t imes



N-12 ; 0=3 , [ = 3 Example R u n . r - 2 . 4 = 2

③①①

🙁

① ①⑦③

0 1 1 1 1 0
D I S C A R D . HOLD



11=12; 0=3 , [ = 3 Example R u n . r - 2 . 4 = 2

③①①

🙁

① ①⑦③

011110
D I S C A R D . HOLD



N-12 ; 0=3 , [ = 3 Example R u n . r - 2 . 4 = 2

①

😐

① ①⑦③

⚠

③11110
D I S C A R D . HOLD



N-12 ; 0=3 , [ = 3 Example R u n . r - 2 . 4 = 2

😐

① ①⑦③
Δ

①
③0 1 1 1 1 0

D I S C A R D . HOLD



N-12 ; 0=3 , [ = 3 Example R u n . r - 2 . 4 = 2

🙁

① ①⑦③
Δ

①
③0111100

D I S C A R D . HOLD



N-12 ; 0=3 , [ = 3 Example R u n . r - 2 . 4 = 2

🙁

① ①⑦③
Δ

①①
③0111100

D I S C A R D . HOLD



11=12; 0=3 , [ = 3 Example R u n . r - 2 . 4 = 2

⑦ ①①⑦③
Δ

?⃝ ③O H
D I S C A R D . HOLD



11=12; 0=3 , [ = 3 Example R u n . f - 2 . 4 = 2

⑦③①⑦⑦③
Δ

①①

⑦

⚠ 😐

D I S C A R D . HOLD



11=12; 0=3 , [ = 3 Example R u n . f - 2 . 4 = 2

?⃝ ⑦ ③③

①①

w̅

a?⃝ 11

🙂

D I S C A R D . HOLD
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Special Cases r = 1
- m

n o repeats.

W h a t i s t h e sm a l l e s t holding threshold w i t h which w e c a n w i n ?

T

Natu ra l strategy: play a card a s early a s you c a n .

Q2. Can you
do better?
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①③④①①①⑦⑤ etc .

-

Exercise Bubble S o r t
-

# Bubble so r t One left-to-right pass:

passes = hop, swap adjacent cards i f they a r e

→

" o u t of order"
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o n e c o l o r

LAZY approach: play a card a s late a s possible.
-

Store t h e
LASTPLAYABLEINDE
XNI

for each v a l u e .
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Tue:ai

i f ∃ Wy, . . . . Why, ∈ N S . t .

• o a : < W, < . . . < Wnt, ≤ V

ooo fje { i t 1 , . . . . N}, i t holds t h a t Aj ∉ {W, . . . . . Wnt,}
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Special Cases C = I
- i n

o n e c o l o r

For any i ≤N , w e say t h a t t h e ith card i s useless

T h a i

there e x i s t ≥ h t l v a l u e s higher t h a n a i ,

n o n e of w h i c h appears after t h e ith card i n r .

Why? Claim. Useless cards a r e n e v e r played i n a winning sequence.A
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Special Cases C I-

o n e c o l o r

Idea ① Filter o u t t h e useless cards (how?)
~ .

② Among t h e r e s t :

ignore a l l cards except t h e o n e

wh i c h i s t h e last card of a given v a l u e i n T *

c a n play?☆ a l s o play a l l t h e
☆ Eyes →

other playable cards play s t o r e



Special Cases C = I
→ i n

o n e c o l o r

Cla im. If t h e filtering phase knocks o u t ALL cards

of a given v a l u e , t h e r e i s N O W I N .

Otherwise, t h e lazy algorithm actually w o r k s .




