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(1) BRRY)

Xii_l . X;; T 'L-'b #* (-Pl-r' & }{_r__i — Xj:__ﬁ,} ey p
ve x XE, r>p

b — S;
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'Sitld{-.‘_‘{(i} = sort (31-}

S8 r & [0,1] EEHIEIRE - X b R RERTEEERENERUE
X_a Bd X_b APEHGENHWEREBALE - IRESE v_b B v_c 53 HEEREE
ERENERX L E B IRFIEIT R > HH v_b € [-3,al,a=arctanh(1 - t/T_max) ;
M c=1-t/T_max RI#%EM]v_c H 1 MR ZE 0 - EERT W AFREEFER
NeE - EEEEREARN  t (REMREERERE  IEFEHRIEZ2%
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FE
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(2) BE&Y

frand * (UB— LB)+ LB, rand < z
Xt =Xt obs (WX —XE), r<p

ve* X1, r=p

Hrh rand 7 r V&M (0 1) FHYFERRIE > UB A LB SRR EERY L
BRANTER -« B—EH2% > RMEEIRERFERENRE - BRAMEY
TRHIBEER - JRENEE BRI - BHERR 0.03

(3) HSEY

Phase 1: Approach food

To model the approaching behavior of slime mould as a mathematical equation

X+ l‘i .\',.11. +vb ("-' X \‘H; .\'“H.r).r- P
vt X(t),r > P

Where p = tanh |S(i) = DF

1_-{, = [~a,a] @ arrhmh( - (m+“) $ l)

1+r-log H+I . condition
bF=S(i)

wr t1

W( Smelllndex (1)) =
. others

1-r-log
SmellIndex = sort(S)

|

f Phase 2: Wrap ood "

I/ . The mathematical formula for updating the location of slime mould is as follows:
1 rand < (UB - LB) + LB, rand <:
< Xt {\‘w- b (w XAt \'uu'w) r<p
- ®-X(0).r2p
& a where LB and UB denote the lower and upper boundarics of the scarch range
(b) =N \ @ | / ‘\4‘ l
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ﬂg Y2 Phase 3: Grabble food
% RY The value of 3 oscillates randomly between [0, @] and gradually approaches zero
/\’u.l‘ < 4 as the terations increase. The value of l',’ oscillates hegwenn l-ly\ !;1‘ teods 1) %70 cuanpually
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(rand + (UB — LB) + LB, rand < z
X' =X robs (WX - Xb), r<p
ve * XE r=p
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ar origin1 = new google.maps.LatlLng(55.938385, -3.118425);
ar origin2 = 'Greenwich, England’;
ar destinationA = 'Stockholm, Sweden’;
var destinationB = new google.maps.LatlLng(56.887692, 14.421158);

ar service = new google.maps.DistanceMatrixService();
service.getDistanceMatrix(
{
origins: [originl, origin2],
destinations: [destinationA, destinationB],
travelMode: 'DRIVING',
transitOptions: TransitOptions,
drivingOptions: DrivingOptions,
unitSystem: UnitSystem,
. Boolean,
avoidTolls: Boolean,
, callback);

A R R R R B R HEDR - R ARERE BRI E T A
DistanceMatrixRequest ¥ 1H » DA BB ER ZERTHY RN G/A BB EZ
AR -

o origins : ST REFEREAEFREF E MRS - NEa—B S EHHEF
58 - google.maps.LatLng ¥J{55L Place ¥ -

o destinations : FTEEEREFINGERFZMUN BHIATREES] - AE—EEE
HrhlF S ~ google.maps.Latlng Y{4:EX, Place ¥f4: -

o travelMode : STEPERERIGFEMERATREIZ -
o unitSystem : REUREERRERFE{E RV EAL R -

 avoidHighways : {5y true » &1 EFEREEE H AU~ RIAVER 4RI » &
BERHEEEAR -

o avoidTolls : 4% true » Z &I HBEARL Y FIRVERERIF - ERBRFK
TPREL -



{

departureTime: Date,

trafficModel: TrafficModel
}

o departureTimeZiGFRERIH 55 Date 915 - MBEEERFPIMA departureTime »
API MEREEFRFNFERR RGRRERL - WERFERMH EFEG3ERRE
(duration_in_traffic) o

origins: [{lat: 55.93,
destinations: |
travelMode: ‘DRIVING',

drivingOptions: {
departureTime: new
trafficModel:
}
}

o trafficModel : {5 H BRI EIRANER o EIERETZ2Z[0ER duration_in_traffic i
{ISEINE - HhESREEETISETEGLAIIEEA o

o optimistic :®R{FEA duration_in_traffic EAS HH FREZH S LEHEMRITERMLE - BEFHR
REFRUFES - BB TTAE R AN EMEE o

« originAddresses FEFIHSFEREAEREEK origins ML AT {EHIRHIMIES -
b€ i RIS e TR R » AR EE -

o destinationAddresses [E%I[fl& destinations Nz P ET{HIERVHIEL - WHR
Rt R 2 {H [ HAE X -



o rows &£ DistanceMatrixResponseRow #{4:HfE%1] » ELhdg—FIHPE E
—{ERERS o

o elements 2 rows HJTFIH - SHEZY|HAEREESHE BAyAV4HE - B
AESERER/ BoviEa0REE - RERE - ERAEEEN (WA) -

o status : FRREHE G O] FE AL & BB O] FER VAR ARHES - DU TRITRATIARR
duration : fTECERERERATFRHINGE » DIBPREAL (value fWifr) - 8T
text o CFEAVEZIHURNERTFEER unitSystem (AIREHRETFE
T > HIRRAAH) -

« duration_in_traffic : K HAIRRILTIASZ & - fTRCERREEAR AT BRI
D#P (value fhifir) RyEEr - &Ry text - A ERVEEUARZ R $35
JEHY unitSystem (MIRIEMRLFE - AIBRAAEH]) - REEEEREE
FIEFH ~ mode Eg% 5 driving » H departureTime E21FZEKHY
distanceMatrixOptions HRALFHVEL T » A &8 duration_in_traffic °

o distance : ERESERAVAEEERE - DAAR (value) REEfr » &R text - 3T
FEHRERBOANE R FHEER unitSystem (LIREBERIRETFEE » AlER
FAHE]) -
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ion initMap(): {

directionsRenderer

directionsService

w google.maps.Map(
.getElementById(

Zoom:

center: { lat: 37.77

):
directionsRenderer.setMap(map);

calculateAndDisplayRoute(directi
(docu t.getElementById("mo )

() ==o

1ew google.maps.DirectionsRenderer();
v google.maps.DirectionsService();

HTMLElement,

sService, directionsRenderer);
HTMLInputElement).addEventListener(

calculateAndDisplayRoute(directionsService, directionsRenderer);

ction calculateAndDisplayRoute(
directionsService:

directionsRenderer:

X4

Directi
Di

selectedMode = (doc nt.getElementById(

HTMLInputElement)




nst selectedMode = (document.getElementById(“mode”) as HTMLInputElement)
.value;

directionsService
.route({
origin: { lat: 37.77,
destination: { lat: 37.768,

travelMode: google.maps.TravelMode[selectedMode],
})
.then((response) => {
directionsRenderer.setDirections(response);
})
.catch((e) => window.alert("Directi eq t failed d t + status));

}

eclare global {
interface Window {
initMap: () => void;
}
}

window.initMap = initMap,

= K&FEENRECED

1. T4 ES BRsE
(1) ATEH

BLR TRIES R TE A BE NS /DB B BB o E 2 R i g
SREIFIES A 3 Tok 4 T - FEEEERBNIE Y B R 125 KR 175 AL > BIAERT
fEHAEET HEERE RNt SEB - EEFHEBAER -8 - 3B
IR EMERAE T - S EEEHZ/DE?

fg: e EEEMATRERIA > EHSNEBES VR  BHREHHEE
BB B BhkAY - B AER R B4 500 {HUEERE H AR T R K JFet
4 EE 271 BB - RRFRIEHRT 75 AL > FIUEZRE] 2584 - BETAKaTaw 0 40T
ERTHERER/ME - BEIRVEERRAEE 499 (RIS B 272 (HEBE - R
FBHRIT 25 #ir » TIFPERE] T 2585 -



FREE IRKIAL

B10 - =B3*B6+C3*Co B15
- 4 days, 21 hours, 34 minutes remaining
. ° © ° . g © o Objective Function Cell: @
- ' S CellReference  Min/ Max?
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4 4 Decision Variables: @
5 SEE 5 BE&ER Check the boxes for integers @)
T e — ¢ munm : 4 N
8 3 7| |c3 [}
s pEsE P ...
10 @RI =B3*B *Cé 10 $8FH(T) 2585
1 " Constraints: i@
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Decision Variables: @

Check the boxes for integers (@
Cell Reference or Range
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Constraints: @
Enforce Decision Variable

(> %

LHS
F5

F9

B14

B15

D14

B6

B10

HS - R NI AR IR R (S -

Non-Negativity
Operator

=

<=
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s B25

+ C25

~ B28
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https://blog.csdn.net/sfejojno/article/details/135043239

2SRRI S H ISR EE - BB EERREAEE

https://www.oryoy.com/news/jie-mi-da-gui-mo-duo-mu-biao-nian-jun-suan-fa-

gao-xiao-you-hua-yu-wei-lai-ying-yong-zhan-wang.html

3.5ME " BATRRAY) ) RICS NG RUEEE TR BT ST | HERER
RN ) L ATEEARR i

https://www.teepr.com/805484/adrianchiang /555 58 5 H48/

4.5z (LR © RERAE
https://blog.pulipuli.info/2017/09/optimization-problem-solver.html
5. FERE AR R AR 5

https://developers.google.com/maps/documentation/javascript/legacy/distancem

atrix?hl=zh-tw#distance_matrix_requests

6.R &RV HIT =

https://developers.google.com/maps/documentation/javascript/examples/directi

ons-travel-modes#tmaps_directions_travel_modes-typescript

7.Number Engine:¥MNEER,

https://www.numberengine.app/home
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