


-1.0

-15

-2.0

175104

60

50

40

~—
z z = 2
— N M N
S 3 I 3

o
e z
S 3 I 3

(]
a8 9 =
S 33 3
= =
S 3 I 3
/|\



H=A) <1§;xv,j>2+142§: (1—2%)2

veV =l veV

N N
+ As g E T, jTo 41 + Ad E W E T, jTo,j+1
Jj=1

(uw)gE j=1 (wv)eE



const cities := [@NS, @KD, @NI, @CM, @HM, ...]

type order := 1.. len(cities)

order cities

define distance @A @B = (@A<-> @B || (@A==1,
@B == len(cities)) || (@A == len(cities), @B == 1))

different (cities)

minimize {

41.1:
119 :
74.2 :
139 :
86.4 :
37.9:
110 :
67.4 :
121 :
81.1:

}

distance @KS @KD
distance @KS @NI

distance @KS @CM
distance @KS @HM
distance @KD @NI

distance @KD @CM
distance @KD @HM
distance @NI @CM
distance @NI @HM

distance @CM @HM ...

solve (cities)
print (cities)
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const

[@NS, @KD, @NI, @CM, @HM, ...]

type order .= 1.. len(cities)

order cities

define distance @A @B = (@A<-> @B || (@A==1,
@B == len(cities)) || (@A == len(cities), @B == 1))

different (cities)

minimize {

41.1:
119 :
74.2 :
139 :
86.4 :
37.9:
110 :
67.4 :
121 :
81.1:

}

distance @KS @KD
distance @KS @NI

distance @KS @CM
distance @KS @HM
distance @KD @NI

distance @KD @CM
distance @KD @HM
distance @NI @CM
distance @NI @HM

distance @CM @HM ...

solve (cities)
print (cities)

cities DEH
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const [@NS, @KD, @NI, @CM, @HM, ...]

. . e |
type order .= 1.. len(cities) cities GDE%

order cities
defined 2NOA @B = (@A<-> @B || (@A==1,
@es)) | (@A == len(cities), @B == 1))

different (cities)
minimize .
41.1 :{distance @KS @KD distance D
119 : distance @KS @NI /:F—%
74.2 : distance @KS @CM
139 : distance @KS @HM
86.4 : distance @KD @NI
37.9 : distance @KD @CM
110 : distance @KD @HM
67.4 : distance @NI @CM
121 : distance @NI @HM
81.1 : distance @CM @HM ...
}
solve (cities)

rint (citi
print (cities) XBIIRC RERARED £ T



const [@NS, @KD, @NI, @CM, @HM, ...]

. . e |
type order .= 1.. len(cities) cities GDIE%

order cities
defined 2NOA @B = (@A<-> @B || (@A==1,
@es)) | (@A == len(cities), @B == 1))

different (cities)
minimize .
41.1 :{distance @KS @KD | distance D
119 : distance @KS @NI /:F—%
74.2 : distance @KS @CM
139 : distance @KS @HM
86.4 : distance @KD @NI } &/IME
37.9 : distance @KD @CM
110 : distance @KD @HM
67.4 : distance @NI @CM
121 : distance @NI @HM J
81.1 : distance @CM @HM ...

}
solve (cities)

rint (citi
print (cities) XBIIRC RERARED £ T



const

[@NS, @KD, @NI, @CM, @HM, ...]

type order .= 1.. len(cities)
order cities
defin‘w DA @B = (@A<-> @B || (@A==1,
es)) | (@A == len(cities), @B == 1))
different (cities)
minimize {

@B ==

41.1:
119 :
74.2 .
139 :
86.4 :
37.9:
110 :
67.4 :
121 :
81.1:

}

solve (citie

print (citie

distance @KS @KD
distance @KS @NI

distance @KS @CM
distance @KS @HM
distance @KD @NI

distance @KD @CM
distance @KD @HM
distance @NI @CM
distance @NI @HM

distance @CM @HM ...

s)
s)

cities DEH

distance ®D
&

&=/JME

AR~ Qs NS
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const [@NS, @KD, @NI, @CM, @HM, ...]

. . e |
type order .= 1.. len(cities) cities GDIE%

order cities
defined 2NOA @B = (@A<-> @B || (@A==1,
@es)) | (@A == len(cities), @B == 1))

different (cities)
minimize .
41.1 :{distance @KS @KD | distance D
119 : distance @KS @NI /:F—%
74.2 : distance @KS @CM
139 : distance @KS @HM
86.4 : distance @KD @NI } &/IME
37.9 : distance @KD @CM
110 : distance @KD @HM
67.4 : distance @NI @CM
121 : distance @NI @HM J
81.1 : distance @CM @HM ...

}
solve (cities)

rint (citi
print (cities) XBIIRC RERARED £ T
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fthDHE S8 =B LB DA

type groupA|B| C
group [ @NODE_1, @NODE_2, @NODE_3, @NODE 4,
(@NODE_5, @NODE_6, @NODE_7, @NODE_8]: p
minimize {
@NODE_1 == @NODE_2
@NODE.
@NODE.
@NODE.
@NODE.
@NODE
@NODE
@NODE
@NODE
@NODE

72 73 EIRRE
EaEOEE

o ERKERMIE

o RN\RARYTFUIME

(@NODE_6 == @NODE_7

. U5 IRERSE

print(p)

o /NI )L+ EARRIRE

B RN RR D £ 12



fthDHE S8 =B LB DA

type groupA|B| C
group [ @NODE_1, @NODE_2, @NODE_3, @NODE 4,
@NODE 5. @NODE 6. @NODE 7.@NODE 81:p

w — type bool :=yes | no
8
® 7 ) ‘ﬁj\f %U ﬁ:ﬁ Lﬁi\ bool [@v1, @V2, @V3, @v4, @V5,
@v6, @v7, @v8] : subsets
= - @vl!=yes||@v4!=yes
AE @v1!=yes|| @v6 !=yes
C = Dl:lwﬁ:ﬁh @V2!=yes || @v5 = yes
£ - @v2 !=yes \} @v8 !=yes
@v3 !=yes || @v7 !=yes
® ];E/n\*&%ﬁ:ﬂé @v4 1=yes|| @v5 1= yes
@v4 !=yes || @v8 = yes

o RIERANYTFUIRE e e

maximize {
C 777“”@Fﬁh B i;@V1==yes
o /\I)L b EARRREIRE L
¢ ij@vB::yes

}
solve(subsets)
print(subsets)
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fthDHE S8 =B LB DA

type groupA|B| C
group [ @NODE_1, @NODE_2, @NODE_3, @NODE 4,
@NODE 5. @NODE 6. @NODE 7.@NODE 81:p

—_— a8 type bool :=yes | no
° 7 = 7 ﬁ%u ﬁ:ﬁ LE\ bool [ @v1, @v2, @v3, @v4, @V5,
@v6, @v7, @v8] : subsets
@v1!=yes|| @v4 =yes

° % (=) m:lw Fﬁ g:‘u yes | @6 1=yes

@Vf type colored :=yes | no
® , 2/ *& % Fﬁ g: cle re;‘[lg"@l‘;_,@)v@z‘;g‘/?";e@::‘l?é S@V5,
= = ~ » EE g:‘ @v1==yes, @v4==yes
o RINNEANYTFVIME o | ermrmesme
oA —_—s mlaj @v5 ==yes, @V7 == yes
S : L
R = 1| el
— L a8
1: .
o /NIl b EARRRIRE .
1 i3
13 5
e |
} 1:@v8==yes
solv }
prir solve(vertices)

print(vertices)

KRR SHRHRBD £ T 12



fthDHE S8 =B LB DA

type groupA|B|C
group [ @NODE_1, @NODE_2, @NODE_3, @NODE_4,
(@NODE 5, @NODE 6. @NODE 7, @NODE 81:p
. — =] type bool :=yes | no
[ 7 -7 9 ] %U Fl:ﬁ LE bool [ @v1, @V2, @v3, @V4, @5,
@v6, @v7, @v8] : subsets
@vl!=yes||@v4!=yes
[ % Fﬁ @vl!=yes H @VG I=yes
a5 ::
@V, type colored :=yes | no
PY = *&% Fﬁ ol @"; colored [ @v1, @v2, @V3, @4, @5,
’ s g" @v6, @v7, @v8] : vertices
Ve
= = S " =] @V G O
. Hﬁ/J\HﬁjtV‘H’-/OF'nEJFE
ma: "
S 0 —s 1 type color red | orange |pink
PY 7 N ‘é Fﬁ ’ color [@BC, @YK, @NW, @AB, @SK, @V, @MT,
= = @ON, @QB, @NB, @NS, @PE, @NL]: p
| 1: @BC = @AB, @BC = @YK, @BC I= @NW.
1: @YK = @BC, @YK I= @NW
[ ] /\\ )l/ I\ FZ’?E%F? = 1: @NW 1= @YK, @NW = @BC
14 ! 3 NW, @AB = @SK
1 NW, @SK = @MT
Y . @NV!= @NW, @NV = @MT
te ’ @MT = @NV, @MT 1= @SK, @MT != @ON
} @ON '=@MT, @ON != @QB
solv @QB = @ON, @QB != @NB, @QB I= @NL
prir @NB QB @NB = @NS
@NS!
L @NL!= @QB
solve(p)
print(p)
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ADD Yrbp
EOR %rax
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ADD Yrbp
EOR %rax
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ADD Yrbp
EOR %rax
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SpoonQ D#A

A programming language for annealing machine.

©0 releases 421 contributor

Create new file | Upioad files | Finafile | ([0TSR e

® 0 packages

commits

Branch || New pull request

& yasuo-om

- reso
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gitignore

jolock
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READMEmd

wstfmt tor

&l README.md

CSpoonQ

SpoonQ

A programming language for annealing machine.
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SpoonQ D#BEST

A programming language for annealing machine.

©0 releases 421 contributo

Branch || New pull request Create new file | Upioad files | Finafile | ([0TSR e

& yasuo-om

commits 1 branch

resources

€ README.md

SpoonQ

A programming language for annealing machine. EE

https://github.com/SpoonQ/  1°



SpoonQ D#A

SpoonQ Wiki v Pages ®

Introduction Home
SpoonQ s a language to describe problems and solve them on quantum annealer Commands
Japanese -
Syntax

* Commands

o Operators

Examples

Number Partitioning

« Graph Partitioning

Cliques - pending

Binary Integer Linear Programming - pending

Exact Cover - pending

o Set Packing

Vertex Cover

Minimal Maximal Matching
« Set Cover - pending

Knapsack with Integer Weights - pending

Graph Coloring

Clique Cover - pending

Job Sequencing - pending

* Hamilton Cvcles and Paths

https://github.com/SpoonQ/  1°



SpoonQ D#A

SpoonQ Wiki v Pages ®

Introduction

Home

e them on quantum annealer. Commands

& Star | O

Examples

Number Partitioning

« Graph Partitioning

Cliques - pending

Binary Integer Linear Programming - pending

Exact Cover - pending

o Set Packing

Vertex Cover

Minimal Maximal Matching
« Set Cover - pending

Knapsack with Integer Weights - pending

Graph Coloring

Clique Cover - pending

Job Sequencing - pending
« Hamilton Cucles andl Paths HE

https://github.com/SpoonQ/  1°



SpoonQ D#A

SpoonQ Wiki v Pages ®

Introduction

Home

e them on quantum annealer. Commands

& Star | O

Examples

« Number Partitioning

« Graph Partitioning

& Watch~ | 0

o Knapsack with Integer Weights - pending
o Graph Coloring

o Clique Cover - pending

o Job Sequencing - pending

« Hamilton Cucles andl Paths HE

https://github.com/SpoonQ/  1°
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