A J A
1HWRIRCXKRY h 7 —J %
1HWRIRCIE, Y—KNILREILEZY VI TOHRWTRY N T—U% DL 23BN TEET.
IhEHRBLT, XY NT—0 0T —LD 7O S5 L%EERL, EBELTHET.

(BE, ZOERHZ1IMWRIRCO AT S LER (9—KIL - Xy FDEINLA, 1 VF—Tx
AADEDARE) EDWTHRDOHDAER[RICLTWE T )

Y—hIVELEZDE<S

IHWRIRC IZ) Y 7 EWSEHKEBRI—IY Y MDH D, FharFE->-TY—NILALZEET S
ET, RYNT—0%DLBZENTEZXT.

UTIRWS DD DHIZRLEY., V—RBENENTAY—I v ZBRELTVWSDT, BEET
FIRYVBRERERT D&, Efe, BB IELVLRATAMY = EERL, InZzdiiicE
BRI B —NLDBETBH L,

0) MHA{LLTH —hIL%E UKRMER., FABRICTENRS.

R VHXS

—FD

-—FW\L

—nDVN \XUBY >

—VHWKDSH HUF®!

—@

-—O\ RMAUFG VRVWUNBN -

Y—RILICIRERESNEIBICBULESNMRS N TWS, FIZFBSIBICTERSLSICLTHS.
BESOY—MIIEZ WMBIQTIEETE, Yy—hMNILOEODZEH ZKRDFICIIBEFDESH A>TV
%, ( DWWWUBNV VHWDEHY KRG &= & R0 BE)

1) =KL BF—KIL IEDEL



to link-example1
ask (turtle 0) [
create-link-with turtle 5

]

end

NetLogo TIEZ D& SI1cH BT — MLICH UL TRIDY — MLIZDBRSU V7 ZESED EVWSE
EANEARTY,

HLU, YUY TRICK WEEIZEE, "ask links [set thickness 0.2]'"a & T B &KL AR
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to link-example2
ask turtles |
create-link-with one-of other turtles with [not link-neighbor? self]

]

end
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800 Model Settings
World

Location of origin:  Center
minimum x coordinate for patches
max-pxcor 16

maximum x coordinate for patches

minimum y coordinate for patches (-16,-16) (16,-16)
. »

max-pycor 16 Box: 33 x 33

maximum y coordinate for patches - Waorld wraps horizonlallv

"I World wraps vertically

View
Patch size 13 Font size 10
measured in pixels of labels on agents

Frame rate .30

Frames per second at normal speed
Tick counter

E Show tick counter

Tick counter label ticks
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to link-example3
ask turtles [
create-link-with (turtle ((who + 1) mod N))

]

end
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ask turtles [
ifelse (random-float 1.0 < PS) [
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globals [ clustering-coefficient average-path-length]
turtles-own [node-clustering-coefficient distance-from-other-turtles]

BOD7OY—Iv%2Y —ADEIHTEMUET.

to calc-clustering-coefficient
ifelse all? turtles [count link-neighbors <= 1]
[
;; it is undefined
;; what should this be?
set clustering-coefficient O
I
let total O
ask turtles with [ count link-neighbors <= 1]
[ set node-clustering-coefficient "undefined" ]
ask turtles with [ count link-neighbors > 1]
let hood link-neighbors
set node-clustering-coefficient (2 * count links with [ in-neighborhood? hood ] /
((count hood) * (count hood - 1)) )
:; find the sum for the value at turtles
set total total + node-clustering-coefficient
]
;; take the average
set clustering-coefficient total / count turtles with [count link-neighbors > 1]

]

end

to-report in-neighborhood? [ hood ]
report ( member? end1 hood and member? end2 hood )
end

to calc-average-path-length
;; reset the distance list
ask turtles

[

set distance-from-other-turtles []
]
letiO
letjO
letk O



let node1 one-of turtles
let node2 one-of turtles
let node-count count turtles
;; initialize the distance lists
while [i < node-count] [
setj0
while [j < node-count] [
set node1 turtle i
set node2 turtle |
;; zero from a node to itself
ifelsei=j [
ask node1 [
set distance-from-other-turtles Iput O distance-from-other-turtles

]
I

;; 1 from a node to it's neighbor
ifelse [ link-neighbor? node1 ] of node2 [
ask node1 [
set distance-from-other-turtles Iput 1 distance-from-other-turtles

]
Il

ask node1l [
set distance-from-other-turtles Iput 99999 distance-from-other-turtles

]
]
]
setjj+1
]
setii+1
]
setiO
setj0
let dummy O
while [k < node-count] [
setiO
while [i < node-count] [
setjo
while [ < node-count] [
;; alternate path length through kth node
set dummy ( (item k [distance-from-other-turtles] of turtle i) +
(item j [distance-from-other-turtles] of turtle k))
;; is the alternate path shorter?
if dummy < (item j [distance-from-other-turtles] of turtle i) [
ask turtle i [
set distance-from-other-turtles replace-item j distance-from-other-turtles dummy

]

]
setjj+1
]
setii+1
]
setkk + 1

]

let num-connected-pairs sum [length remove 99999 (remove 0 distance-from-other-turtles)] of

turtles
ifelse ( num-connected-pairs != (count turtles * (count turtles - 1) ))
[set average-path-length 0]



[set average-path-length (sum [sum distance-from-other-turtles] of turtles) / (num-connected-
pairs)]
end
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&0 0 Plot

i Name plot 1
X axis label PS " Xmin 0 X max 1
Y axis label 'APL " Ymin 0 ' Ymax 8
" Auto scale? W Show legend?

ﬂ Plot setup commands

ﬂ Plot update commands

Flot pens
‘Color  Pen name Pen update commands
-APL plotxy PS5 average-path-length F 4 ﬁ

( Add Pen )

( Cancel ) ( Help ) ( Apply )€ oK )




e I5IC, LDV RUDMEDEH R EI IV I ULTTDI s> RUZEHL, UTDLSIC
RELET |
e 00 Editing: default

Advanced pen options
Mode Point 4

Interval 1.0

E Show in legend

Pen setup commands

Pen update commands
plotxy P5 average-path-length
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to create-calc-sw
clear-turtles

create-turtles N [
set shape "circle"

]

layout-circle sort turtles 10

create-sw-links
calc-average-path-length
update-plots

end
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to-report select-node-pa
let total random-float sum [count link-neighbors] of turtles
let partner nobody
ask turtles
[
let nc count link-neighbors
if partner = nobody [
ifelse nc > total
[ set partner self ]
[ set total total - nc ]

]
]

report partner
end



to create-sf
ca
crt 3 [set shape "circle"]
ask turtle O [
create-links-with other turtles
]
repeat N - 3 [
let partner select-node-pa
let partner2 partner
while [partner2 = partner][
set partner2 select-node-pa
]
create-turtles 1 [
create-link-with partner
create-link-with partner2
set shape "circle"

]

repeat 500 [ layout-spring turtles links 0.2 8 0.5 ]
update-plots
end
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histogram [count link-neighbors] of turtles
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to create-sw

ca
crt N [set shape "circle"]



create-sw-links
layout-circle sort turtles 10
update-plots

end
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8 00 Chooser

Clobal variable }Dpalugv

Choices

"Scale free”
"Small world”

example: "a""b" " 3 4 5

k: Cancel :Jk: Apply j ( OK )
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to setup_choose
if (topology = "Scale free") [
create-sf

]
if (topology = "Small world") [

create-sw

]

end

XYRNT—VLDIALFZIVR

CNETIE, WKDODDRYMNT—=T7EZFDREITEBULTEFZ LD, C2aIhslE, Xy bhTD
— D LETREDZVSDOMADIRRICEBULET

Y N7 =9 FDIGHE

BIZIE, TNETIERLIERY NT—=UHAHENRBRAREEVOEFRZERL TWSEULXT.
DED, DB > TWBEATIIHELEETCHEESSEWESNHDEWDS 2 &TT,

T, F23FB3ELBOTERDT, HB3ADPEABEOWD, 417 )L oHFichh>TUL
EF-ob Ui UET BROESEIAEESSIFEEDDERZD EVPTWVWELRLESE, AFHE
BVWDXRY NT—T L TEAMBITEDELSICEIET ZTUL £ Sh.



ROELSB7TOCATRBELTHELU &£ 2.

o FIHAREETIE, BHITEAL—ADPEBEBZOWVWTWNWT, MHIFIRNTRERAET S,

o BATYAICEWVWT, AKX, XYNT—V EDEEDT VT LITRATE—ANEHES ET
5. ZDEE, BFENEABOZL-HE, BEDBEBZOE 5. ARIF—EOL &
BESKTEWVWHEDET B,

o FEEDRTYTI%HIEDIRT,

ROFIETTOT 7 LZE>THERL & 3.

o BY—NILEBEDHPEAROENE SN ZRIZHWMNERD. RBRSIFEARBOE, BSIFHE
RERRT,
WUBV RZQ> @7FIC, WIWEIENNT 5.
(Z4—=ILRD/—RZEZHIZUY Y I UTA VAR I ERE, TEIENMEShTWS &S
BUTHFEL &L D)

o UTZETIZMEPREHD 7O —I v VWS SIRSDIDM BIEFEFHAO 7OV —I v
XSCDWM SIRSDIDW =R D 70 ¥ — Y+ SIRSDUDWE Y — X ICEINT 5.

R VHS SURSDI DWW
-“VHXSBFKRRWH
-FEDUDOSRW
DWW \XYU®B >

- VHWARMM

-@

-DWRCH R \MU®Bl >
- VHWARMM

—@n

= UHVHWIEFNVA
—XSEW SURSDI D\
HXG

\R SURSDI DM

~DVN \MUBN >
—~OMEDWGHURGH R N QHIKERWY
—ll DM@ SDWgHU >

e VHVYADM

@

-@

~XSCEDW SURSDI DM

HG

R XSCEDW SURSDI D\
DN \MUBHY >
—nULHOH VW >
T VHNFRBUUHG



VHXS SUIRSDIDM  SUIRSDIDMEITRRDRNY >V & 1ED, FREADENMEICR > TWBHIHERULE L &£
>,

S5, ROFIRTHEEZRT v 7, fitihzRAMe O W ADBERT T 5 72 clTBML X
L&3.

o (V=T IARICHLWI S T7%EBINT 3.
o TORYVDIAVNY REKEE, SOWRXQWUIBNZM MW @LREI S

HE) RE—ILT—ILRRXRYRT—=TIC8WVWT, BEBNEDLSICEIET DS > ERTHEL

&£,

YHKDYIRWS SDFHC/N S X — 45 DEEZ TN D

UHKDYIRG SDFHE W SHERERES &, INOX—FRTEDEWVWHIEFICEZ 2 EX LRI 5T —
Y BICEDCENTEET.

=JLr==

RAE=INT=ILRRY RT—=JICEEWVWT, 36DEZDUT DEXRETERRLUICEEIBEED
AANESEDLEINZERT T —FZ2E>THEL & .

e XZa1—H5 7TRRY— %KDYIRG SDFHZ% &3\,
« LITOY4 Y RUNHZOT 1HZZ] LT, KBRREZEHL BRI .

8 00 BehaviorSpace

[Experiments:
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UTOO4 Y RINHEBZDT, COBDICEKRET S,
800 Experiment

Experiment name experiment

Vary variables as follows (note brackets and guotation marks):

["N" 18]
["Ps" [@ @.1 117
["topology" "Small world"]

Either list values to use, for example:

["my-slider™ 1 2 7 8]

or specify start, increment, and end, for example:

[*my-slider” [0 1 10]] (note additional brackets)

to go from 0, 1 at a time, to 10.

You may also vary max-pxoor, min-pxoor, max-pycor, min-pycor, random-seed.

Repetitions 1

run each combination this many times

Measure runs using these reporters:

count turtles with [state = @]

one reporter per line; you may not split a reporter
across multiple lines

E Measure runs at every step
ifunchecked, runs are measured only when they are over

Bl

(e]

Setup commands: Co commands:
setup-propagate propagate

_’ISmp condition: _’IFinaI commands:
the run stops if this reporter becomes true run at the end of each run

Time limit 100

stop after this many steps (0 = no limit)

I\ Cancel J( OK )

['PS"[00.11]] : "PSDEZON 51X TOE TOIZAICHE P L (1LED D) BETE
NZFNEREET Z"CEEKRT. ['PS"00.11]&, HICEEFIZEITDE, 0,01,103D
DRETOHERZITD I EITER.

Repetitions : FEXE TOHE DR U EFRE

Measure runs... . ZZIC, FRRATY I THAT2@BZ—1TT&ICEL. 2D

&, "count turtles with [state = 0]"/RD T, ZFDIRETDSH0ICE>TWBY—KILD
Bzt hd 3.

Setup commands : ZEEBROYPREDHICETINZHT

Go commands : X7 FTETT 2mH

Time limit : #DRI X7 v T
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800 BehaviorSpace ]

Experiments:

experiment (11 runs)

( New )( Edit )(Duplicate)( Delete )(—Rﬂn—)

T, ETOREZEININSDD, %{KE’\JLC%U)ii 2. CHEBERL,
800 Run options -

| ESpreadsheet output

| [ Table output

Simultaneous runs in parallel 8

If more than one, some runs happen invisibly in the background.

Defaults to one per processor core.
( Cancel ) (— OK )

BREBICEAN 7 7AINE%EIEETS. T 74 NTY—RADH 3T L7 MNJICEYICEZRT%=
E-> TER S 5.

HAEnz7717)LOFR I, &69 (&RPPDVHSDIDWMGYHRRY &R (X%, AV ~NXETIDh DT
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BehaviorSpacd results (NetLogo 5.0.4)

2 |network_rep1_sf epinloge
3_exneriment
_ 4 [12/17/2013 16:54:37:887 +0900
_ 5 |min—pxcor max—preor min-pycor max-pycor

7] 16 16 -16 16
7 |[run number] 1 2 3 4 5 ] 7 8 9 10 11
8 |N 100 100 100 100 100 100 100 100 100 100 100

9 |Ps 0 0.1 0.2 0.3 0.4 0.5 06 0.7 0.8 0.9 1
Et@olon "Small werld”  "Small werld”  "Small werld”  "Small werld”  "Small world”  "Small werld”  "Small world”  "Small werld” " Small werld”  "Small world”  "Small werld”
11 | [reporter] count turtles w count turtles w count turtles w count turtles wcount turtles w count turtles w count turtles w count turtles wcount turtles w count turtles w count turtles with [state = 0]
12 |[final] 100 100 100 100 100 100 100 100 100 100 100
13 | [min] 1 1 1 1 1 1 1 1 1 1 1
14 |[max] 100 100 100 100 100 100 100 100 100 100 100
15 |[mean] 7104950485 0081188119 BBEB118812 0241584158 0326732673 93.47524752 0463366337 93.30693069 0227722772 04.02970297 91.87029703
16 |[steps] 100 100 100 100 100 100 100 100 100 100 100
az |

18 |[all run data] count turtles wcount turtles wcount turtles w count turtles w count turtles w count turtles w count turtles wcount turtles wcount turtles wcount turtles w count turtles with [state = 0]
19| 1 1 1 1 1 1 1 1 1 1 1
20 | 5 3 1 3 1 2 5 3 1 k] 1
21 9 G 4 g 1 9 " § 1 G 1
22| 7 7 4 8 8 12 18 i 2 12 3
23 | 9 14 7 12 16 23 30 14 8 25 g
24 1" 20 10 17 22 33 47 23 12 35 1"
E 15 24 13 26 35 42 (il 40 23 53 19
26 | 16 K] 18 42 61 56 a7 58 19 75 30
27 17 42 19 59 81 79 96 81 59 9N 51
28 | 19 55 25 73 94 92 99 91 80 97 78
29 | 22 67 15 91 100 97 100 98 94 99 94
30 26 12 43 98 100 99 100 100 100 100 96
E 28 11 56 99 100 100 100 100 100 100 98
32| 33 82 " 100 100 100 100 100 100 100 100
33 35 a7 B4 100 100 100 100 100 100 100 100
E 36 92 92 100 100 100 100 100 100 100 100
35 | kY 95 98 100 100 100 100 100 100 100 100
36 40 a7 100 100 100 100 100 100 100 100 100
37| a4 100 100 100 100 100 100 100 100 100 100
38 | 48 100 100 100 100 100 100 100 100 100 100
39 48 100 100 100 100 100 100 100 100 100 100
40 | a8 100 100 100 100 100 100 100 100 100 100
41 | 51 100 100 100 100 100 100 100 100 100 100
42 55 100 100 100 100 100 100 100 100 100 100
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