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all_diffs = np.expand_dims(locations, axis=1) - np.expand_dims(locations, axis=0)
distances = np.sqrt(np.sum(all_diffs**2, axis=-1))
print(distances)
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HHNQ: BHR%ZEDDF1EDH

RER L =
s ()
JEZ (n) 0 1
0 1 g_0,1©or1)
1 g_1,0000r1) g_1,100r1)
2 g_2,0(00r1) g_2,1(00r1)
20 q_20,000r1) g_20,100r1)

=*

2 20
q_0,2(00r 1) q_0,200or1)
g_1,2(00r1) g_1,20(00r 1)
q_2,2(0or 1) q_2,20(0 or 1)

q_20,2(00r 1) 20,200 0r 1)

Binary @ PolyArray
21x21 = 441 [qubit]
1. u}‘jﬁ:ﬁg_5

0: u)‘jﬁ:ﬁ LJTd\L/\

from amplify import VariableGenerator

gen = VariableGenerator ()

q = gen.array("Binary", shape=(n_visits, n_locations))
qfe, ] = 1
print(q)
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HHFIDERAL

HF1 : RIEE RN DML 1 HFR
— one hot #l§9

20
zqm —1  ne {0120
i=0
H$2: KipEEkZEEBDE1EDH
— one hot Y

20
zqm —1 i€ {0120}
n=0
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SHREA (i)
g2 (n) 0

I 1
1u O: Os O: : ]1': — one_hot
::.. ----- mmmmmm- demmma= == Im == T
2y | i 0: X 0} —» one_hot
- A S R - 4
1 | 1 | 1 .
- ! . ! . 3
.I:_ _____ ._|______.JI. ______ ———— = I o e e “r
20" : 01 : . e . : —> one_hot
e . el (e R Ry §
one_hot one_hot one_hot one_hot
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AT

from amplify import one_hot, ConstraintlList

HF91 : RIEE CEINB6M5T(E 1 HFr
— one hot #l§9

20 row_constraints = ConstraintList()
for i in range(n_visits):
E an,i = n € {0,1,-,20} row_constraints += one_hot(q[i])

H#92: ZEpfxaEDDF1EhD

— one hot %Uﬁg‘l\J col_constraints = ConstraintList()
for i in range(n_locations):

col_constraints += one_hot(q[:, i])

20
zqn,i —1 i€ {0120}
n=0

constraints = row_constraints + col_constraints
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KAEE

FFEEDTZ
constraints (#l%9)
Zmodel(CA&HIL T,
REI(CKITET
FNRGLTZE5X
B a. fiEtE
W IREIRLUTE
T<NE9
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from amplify import AmplifyAEClient, Model, solve

Amplify AE

client = AmplifyAEClient()

client.token = token
client.parameters.time_limit_ms = 1 * 1000

model| = Model(constraints)

result = solve(model|, client)

Copyright© Fixstars Group

H\RAR(E12 3 T 10 F THRER]
BRRTE19~1593F TREPIEE

38
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10 L ] @
+ A=
FEEROES - = o
08 L ] L ] L ]
@ )
06 [

L] o o
g_solutions = q.evaluate(result.best.values) 22 L4 %
print(g_solutions)

L ] L
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L ]
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RIERIEE: 11.7604
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| (km) % () ! ! % (1)
I 0 1 2 e 20: : JIEZE (n) 0 1 2 20
: — BRIk 0 0 054 022 --- 064! : 0 1 0 0o - - 0
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1 . . . B | -_-—= 0 _——_—_—m—mEmEmEmEm=-r
! . o 1 . :
: 20 o064 (117 ] o086 0! : 20 0 0 1 0

_____________________________________________________________

AN
V.Y FIXSTARS Amplify Copyright® Fixstars Group



Step2

from amplify import Poly

distance |= Poly()
for n in range(n_visits):
for i in range(n_locations):
for j in range(n_locations):

Stepl(C l#8EEREDER/IME] EWDEBZIEMNU.
KR IR RkDHDITOTSLZIEDFT

RlRZEOT, TED
SRIFEDR(FOER(C
RBKLIICLTWVET

distance += distances[i, j] * q[n, i] * q[(n + 1) % n_visits, j]

AR 2F #HIE
ZmIc IR T, D

distance (BM) Z&/)\
[CTDEEEZHELET
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Step1 &[E#FR

from amplify import one_hot
row_constraints = one_hot(q, axis=1)
col_constraints = one_hot(q, axis=0)

constraints = row_constraints + col_constraints

model = Model(distance, constraints)

result = solve(model, client)
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Step3

EEQ: REZEHD—EZ0/ITEAELET ., CNITEKD. BAGVODI

FEEAT—3>(C(E 0FH. 6&EH.

REER 128&H. 18EBBICHHLET (GH4EEHM)
g2 (n) 1 2 20
0 0 0 0
1 TTQ11  q12 T T g2
2 q.2,1 q.2,2
3 1 q.32
4 q 4,1 q_4,2
5 _.9_5}_ __ﬁ;?@ ___________
6 0 0
7 TaTl at2 - T q720m
8 q.8,1 q._8,2
9 1 q92
10 q.10,1  q_10,2
11 | q111 ql112 - q1120
12|j 0 0
13 0 q.131 q132 - Tq.13720
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¥
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k(FlXSTﬂRSAmpI:fy
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asthitEE s
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AGVZEAE(CIBYOUE Y (n_vehicle = 4 — n_visits = 24)

R SHPRICEELTWLWERT

BN or ZEEERSY

from amplify import VariableGenerator

gen = VariableGenerator()

q = gen.array("Binary", shape=(n_visits, n_locations))

r
if len(locations) // n_vehicle <= 1:

raise RuntimeError(f"n_vehicle is too large: fn_vehicle}")

split_number (number, divisor):
quotient, reminder = divmod(number, divisor)
return [quotient + 1] * reminder + [quotient] * (divisor - reminder)

for j in split_number(n_visits, n_vehicle):

qlil =
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Step3 AGVZEAE(CIBYOUE Y (n_vehicle = 4 — n_visits = 24)

EEQ: HIHRFOMREHZMAE LXK . 56M5%E (0) THIFLEAT—>3> %, one_hotHlfID
XHRMNSIHUET

HE ()
[[E=1G))
or i
1: 01
21 0,
3 0!
4: (o]
51 0:
6| u
7 0
8 0!
9: 01
101 0]
11 or
12! il
13 0:
! |
! I
! N
! |
|

1
23! 0y
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one_hotHlFIxT5RIb

1

0
g 11
q.2,1
q.31
q_ 4,1
q_b51

q 7,1
q_8,1
q 91
q_10,1
q 11,1

q_13.1

q_231

2

0
q 12
q.2,2
q.32
q_ 4,2
q_52

q_7,2
q_8,2
q._9,2
q_10,2
q 11,2

q_13,2

q_23,2

20

q_1,20
q_2,20
q_3,20
q_4,20
q_5,20

q_7,20
q_8,20
q_9,20
q_10,20
q_11,20

q_13,20

q_23,20

—— — — -
S5 T T e or zEES

from amplify import one_hot

row_constraints = one_hot(q, axis=1)

col_constraints = one_hot(q[:) 1:], axis=0)

constraints = row_constraints + col_constraints

Copyright© Fixstars Group
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