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FHREEIZ XL 2 70T Y X LOWFMLIZ DWW TREZ RG2S T W5 [15).
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MEEEOER
A @ L -+sER
O i
; O siv-reE
~ ® 0O:=
IR w
®
) & @
234
v R . O
RALR -
EESE Y
L

X 3.5: /N L — b iR o
34: GADO7u—F v — b

W5 2E GA

Wid o E GA £ 1%, SEOEEEZ, W OO BIZOEEE, ZDOHTOARELEN
BEZITOET IV EET. BT LITRRIRNRORREREKEDNNT A —R2HE
k2720, NIAXA-RBEOHNHES ZEMT 2RV DH 5. HAWIZEDHTDA
EEBER T OND 720D, FEZ LICERR D RMERBIZEET 2 HPHRERS.
BRa e Bz D, WHIDHELGA TlE, &fk%E —DI12 L TiT74 S Bl GA X iU
T, REMERAMERIBERIZIEE2EIMHRINT WS, FHIZ, B EOMEKHEL %
X (BBAY) 962 CRMBIZADELEE, BEZ 2O EHMRT S Z 2T
5720, MROBRENNEE S (KBIZR) .

E7z, WHIDEMBIZ/RE DT, Big5a 0 a— 2T LIZH D Y THHIAHE
L0, FHRFHEOKIELEWFES ETH 5.

§ 3.3 WMHDENIEIC K DEZE

AR TIE, Hi3.2 T2 HBOELDMREIZN LT, Raspberry Pi 3 (Model B)
8 H & MPI # HH\WCUH 2 HLE 2175 (MBASR) .

3https://jp.rs-online.com/web/p/products/1239470/
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0 ° -
® = =1 ¥ 83
oo o
@

B4

3.7 EBUZHWS 7 ARY) — 1 8K
3.6: WMiFELGA DA A=Y
~ Raspberry Pi 3(Model B) & W H 3 R DREEIZ M E R D

N
1. Raspberry Pi3 (ModelB) x 8 2. SD 71— R 16G PAEx 8
3. 8 K= A EDNT 4. SD 71— K 16G BA Ex 8
5. USB##iAiT& 6% —K— K 6. USBH#iAI TE oYU A
K?ﬂﬂﬂﬂ%%ﬁ?%é%:& 8. ACT X7 X )

Raspberry Pi 3 (Model B)3 & i

Raspberry Pi & 1%, 7L ¥, ¥F—FK—F, YU, BFEZ2ESEITCTCHATLEZL
MTELHAVNRNT MRAVEa—XKR—RNThb. LHERLRERRDHO, AAT®
LCD TA AT VA EY a— Vg YO EZRB TS5 L BHHETH 5.
AL TS % Raspberry Pi 3 (Model B) 1%, EIE TOETIVNEDT v T
L— KT, BfctEnm EL, WLAN, Bluetooth, XU Bluetooth Low Energy (BLE)
DFANTHA Y R— N THHTRETH S, 7/, ERtEomLicky, Moy R—1T
EARBITBENTE, 0T DRGFHIERELE INTNS.

MPI O E
MPI & 1 Message Passing Interface DB T, 28X TV ED X v & — Vi@fEDEFTH
BO1OTHS. D1 O2OHNEZEBD IV a—XEHNT, F#K - WHIAE S
HEICHWS NS, MPILIZIX, mpich ¥ Open MPI 722 ED WL D DFEERHLRH D,
AWgETIE, TRV —TIRHH TN T WS mpich 2 W5 [17].
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Raspberry Pi 3 (Model B) DRI E ~ 7 IRIEDHEEE
AR TIE, BBV V2R TERO 70 A28 L, TNWEZNDORTSH
HW@EEFL, WHAMEZITS. 20L&, MNfxy N7 —2%2FALT 70 & A
BEZITS720, ¥¥ 27 ¥ xz)b (SecureShell : SSH) & XY N7 71 IVY AT A
(Network File System : NFS) D%, hosts 7 7 A )V E2 T 2 0E N H B, ZD
& &, HUDOMMELT S L FRIRHCAGFLEERREROEN 2 HL TS AR — ) —
Rl EXAX—/ — REHEELTHYSOWMIEALITS AL —T /7 —F] O 28I
Tironsd.

FE 1 : Raspbian ®¥ > >O—K
OS(Raspbian) ZEAGh 6 X > u— K- fi# L, Raspbian DT 4 A7 A A=Y T 7
ANVEAFTTEH., AFPULET A AZAA =TT 74)V% DD for Windows] % W\
TSD #7— RIZhEL. 7 < SD 1— NiZ Raspbian # AVb Z MW TE /26, £~
22 SD #1— RK%Z% v b U Raspberry Pi 3 (Model B) %#&13 5.

FIE2: 2y NT—UREDLHD T 7 1 ILiRE
£9, /— FRFIZITIRNZ, SAT— R L0 ssh#EfiATE 2 RBIZLTEL
BERDD. ZDD, XV VDIPT RVAREET 5. FE7 71V EHET S
B, BETHNETFAIIT A XEA VAPV T 5.

$ sudo apt-get install emacs

RIZ, 2% Raspberry PIDRA N{EEFHT 5.

$ sudo emacs /etc/hostname

ZUT, EEIP DFEEDTHIZ [ /ete/dheped.conf] Z#HET 5.
$ sudo emacs /etc/dheped.conf

77 A INVHD TEIZ [Tt is possible to fall.....] FEdINTW5B. FND 317 R
[static ip _ address=fJHIEDIP 7 L A | LI NTWB DT, {IHHRED
IP7 RLAZZNFND Raspberry PilZEETHIP 7 KL AILESHZ S,

B2, RANKEBEREUEZIPT RLAZ I 572012
$ sudo emacs /etc/hosts

TIRD & D IZHET 5.

+ 192.168.0.60 master

+ 192.168.0.61 slave2

- 192.168.0.67 slave8

15



HT7 7 A NVDRENK D o725, 2T Raspberry Pi Z FL#H]$ 5.
Iy NI =22 HEE L&D 725

$ ping FA £, ping IP 7 KL X
MENFTND ) — RIZIEWITBES D HERT 5.

$ sudo raspi-config

T ssh % enable [ZFEET 5.
$ ssh-keygen -t rsa
237U, SSH#EZEK T 5. L, ERLAERREZE2TOY Y VITEET 5.

$ ssh-copy-id master
$ ssh-copy-id slave2

$ ssh-copy-id slave8

FHOEEEITRTOYY Y ETITS. ZZETOEENSETLES, MBFIET A
=I5 ) E— P THY Y VIT SSH Hift U TRIEZAT .

Flg 4 : mpich®4 VX b—)b
DAY Y RTETOI Y VIZmpich 21 VA M—=)LT 3,

$ sudo apt-get install mpich
mpich Z W22 VXA IV EFETO AT Y FIFIRD K S 1274 5.

$ sudo mpicc (7 71 IV%.c)
$ sudo mpirun ./ (7 71 I)V$)

HREZFRRFIZESTTH ST
$ mpirun -np (MFE) (Efra~< > K)
s,

FIE5: NFSE#RWEET 1LV M) DHE
RIZ, NFSDOFEEZITS. NFS &, BT 7ANVV AT LD—FET, HEHIT VN
FiEST5120714 V27 M) %, MOEHD ) — R NTHELTHES 2o DHEMATH
%. MPI {5 Bz, EIT 7 7AADBRTOY Y Y CHUMEIZEI VT NS BE

16



MhHb. £oT, NFS#HWT, YAX—/) —RDOEETALIZ M) E2AL—T ) —
NIZHAET 5.

3, YAX—TNFSDA YA M=V Z&{T.
$ apt-get install nfs-kernel-server
Z D, Jetc/exports 7 7 1INV EME UL RO %EFT 5.

C (ABULZZWT 2 LI M) (EDX I nBT 2 0) (KRBT —N)
- #il /home/server /foo 192.168.1.200(rw, sync, no __subtree __ check)

exports ZfRE L7265 LAFD a3~ Y N CHEH)
$ /etc/init.d/nfs-kernel-server restart

RAR—TOHRENTT LS, MOAL =T 7EHEDHESHITS. nfs-common D A
YAN=N, HEXROTFT 4L MY (Jmpil /test) DIERE YD Y NEEEI RO
vV NTIT5.

$ sudo apt-get install nfs-common

$ mkdir /home/mpil /test

$ sudo mount —types nfs 192.168.0.60: /home/mpil /test /home/mpil /test

T, Jetc/fstab ZHREL T FHAELZWT 1+ L2 MY (HEk) 2B T 5.
Bl 192.168.0.60: /home/mpil/test /home/mpil/test nfs rw 0 0

PLEDFET, YSARX—) —ROEEET ALV 2 NV 2ALV—T7 ) — RT3 8
MTE 5.

FE6 : host 7 7 1 ILDZRE
REIZ, BV VDIPTRUVAZEZEFFRA NG ZE W 2hosts 771 V% [ AR —
J—R] OFEFTOTILE—FHIZEL., TDhosts 77 A&, RAALVER—LA
¥ 27 . (Domain Name System : DNS) XD £EIZSZHEINSIP 7 FL AL KX
V%D —ETHDH. DNS &I, 1V Z—% v FOEELRFEBEREMD1OT, KA
v IP T RV ADOWIGF I 247D VAT LTH 5.

BT, ZOMFELZERETT0 Y I ADMER K E < 223 572012, Raspberry Pi
8 B %&ffio 7z Thello world ONFFALEL ] TH JESFHEDMH B TNEF] 38 GA % H
W7z [ml 2 — IV A< RTE O MR R FE ) 247 5.
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pi@master: /home/mpil/test $ mpirun --hostfile host -np 8 ./hellow
world from process @ of
world from process
world from process

of
of
of
of

world from process
world from process
world from process
world from process
world from process

of
of

~OwpksONREO

3.8: mpich & Raspberry Pi 8 &5 % 7z Hello World ODilfi 1] 51745 H

AREHEICHD B AT & ONIBESR

# 3.1 B L OMJERFHE O WM
A% | LR |

60

40

28 25 ¥ :
1 2 4 8

15 21 74 - eme

SIBESRI()

8SE 17 7

X 3.9: HEAXRHRDOEH T & O
SV

#{ET A b 1 : Hello World D il 51 {L38
EIERERD T2, T ARY —,814 § BT [Hello World] 2FRXE57 0/ 5L%
#Hr U7z (MBIZK). MPLIZX > TEEIINAZ&K T ORI, 5027 EfEH
500 0GF2FETHTEEINE. M3SODLEMODE TN 152 #2RLTEH
0, HHOETZVEINTVWE IO ADBRBMTHS. £/, ZOTVIDIHEHIZE-T
#Z70 ADNEE IS B Z LN TE S [17).

38 %H5&, MERLS8EDD [Hello World] DR RINTED, 06 T7TDT
VIDMEEFRRINT VWS, IoT, WHUIEZ EFEIZITAPBRETH D Z & HHER
T/,

EET AN 2 : ARAXREEDMIDELIE
fET A~ 1 T Hello World % 8 B[R RIS B LI LN TE . BET A
2 T, MAEARFEONS5HFHEZ T\, FHAEOLHEIRR A RTE R C FHllTE 5 0
EHERT 5. HIiZ, 18, 286, 48, SETONHKMZ KL, HEOEE/LIRT
ETVWA2OMREITS (RBD BIAsK) .

#£31DES1Z, MELRL SETOUH DI 21T > 72 & & OHERFR %2 51l T &
7. 72, M3.9%ABL, BT EEHEZHEOTIZON, FHEICHD 5 UMK %2
WM TET WA I LR TE S,

18



B & BRI ORE
#* 3.2: MiFAH GA 27z TPU BEAR KT & il

] 5 )
A | IR | I
15 | 3208 . l

25 165 7
45 71 %

8SEH 107 #

X 3.10: W58 GA %2 W7z TPU
MBI T & ORI D 75 7

EET AN 3 : WHDEBIGA ICK B KEE—ILRAY VEE
AW TlE, HREGHEOMEE LT, MPI 2 W50 GA OFEHZ KR 5.
FDEOD, BETA ML UTKELE =LA VRBIBEIZN L TORET & O ULIREL
DZALZE KT 5 (RB2 HMBINSH) [18]. MPI % HW 7251538 GA O 71—
MBIID &L DI 5.

(HMBIDZHR)

a2 —)L A< R (TSP &)

% DETH & KT OB I A MDD 2 oL &, 2TOHTZ—ELIT
HDR-STLBIL—rDS5L, F/NOIAMILEED FE2RDODBEEDZ & T

H 5.
RTINS T A — & ~
1. v 7 :30x 30 2. #HEL : 50 AT
3. JEETH : 800 i 4. HARE : 50000 AR
5. B - 120 5T (15 %) 6. i AE : 165, 2H. 46, 84
\_ Y,

EETADNL BETAN2LEMET AN 3 LD, WHSHBHEIZ X 25 EHEEDARETH
52 ENHERTE. BREBEDEET AN 3 27072 EDALEDNS 8§ BENDHE % 1Y
XU TCHMERE EHE S Nad o7, 2k, ERRPo~> v okkT»s, —nN—%
2 T — ORI EDN— R =27 DUEBENIARREED LA ==~y RIZLEHLD
ThdreFEiZoND.
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R
JduT
N
I

=
i

=k

§4.1 T77Y4 SV LEREZALLLENBARETEREE

AWZET, BETLETNVIZOVWTHHT S, fi2.4 THRARZ@ELEHRLGOMNA LHi 3.1 T
WA T REKD HREFTEEDOREDNE N S, HBEBRGIZB T HEEDET v T2 HIET
HER 2 % R 7z

REETINTIE, BIZEREBRGONAZRHT 2720IIBEEIND AT ADKRHE
BENOHRY | LR HARGFHEMEOE L TN R - HE - B 7 & OEH)TAHE
- AMELRERORBES V] 2FE L7 7V« - 7V X LALHKHBEGEEIZ O WT
Fezd (MEIZR) .

(PEREFTILDIFRE) REEFIILOEN]
READIRVERDIBI
@ % =

AREEE - FHESRIRER

Ir7S4 - 5>4 LAZENAREERME

THEE - TEXLEREZERL
REGABPEROEMZENE Lz BREHERNRE

4.1: 77 ¥4+ 7 VX LLHHEH S

41D & >17, KT, BRI s T2 R EIX, KEe WS [HERLHHE
FEBEHAE WS 77V 08K DNl ARIICEET D EEZ, IThoDEEE2BET
57794 3V RALBENHEEA2E 2. B2 EEONER G Z b U 72 {E
BEEIZBIISZ TRV bRy VU= 02 RIRT (MEIZSR) .
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COTEICHBIIIEELRFE = TODITI M2FEERT DDICRHEDD/FR

BRERO)  RA-FE) KRY@) : -
8 2-1 0 RIERG | COFETIET—BRMEH DD BERDRN

(PUF 1AL R)ERDD

T UF 4 HILINRDERED
70V FEEOERICELMBENTSHS

ER@ HET  AEREO) ABREQ T1Zvya)
gERBcsFaTOSIIN -7y v —som | BR1: U5 1 HILINADR/IME

X 4.2: 7V F 4 FIL5N ZADOFFERR % B/

DUF A NIV AD=IME(FRERRID=R/IVE) = ABDIEN (BERADE)
P & AR
/ HAAER B&Y1:PRERRBOR/IME

PFERSTG 12
LEER I3

FERM: & B2 BmEmEORIML

BEE:

fime ZEK AR EREERE
BEE:ERHEFL—FF70BEE

¥ 4.3: % HBEALRHE

Zo&kd7%, Juvzlbxy b —2EEHALDD, BHLZZ YT 1 AV EIZ
H BT EREM O R/IMb A2 B89, B2, A% TIEATERRL & 2 H oM 5 o m/Mb
ZHWE L2 HIWHREREMEZ Z 22 (MEIZSR) .

ek, g e BHOBMRIE, #i2.3 THIALZ &S 2RHEHBEKRTRED I ons
YEZoNS, UL, BEEFILTIE, M4.30 &5 EHCrEe a2 HBER T
<, BN CAMEE R A L > TRES 1T ong (KEIA2IR) .

COMETIE, REFEIN—TZLDBHADOT7 74 M- SR LMEZMGERT 57
O, BHZR/MET D2 WS HIEBDREIZ 7 7 V14 - IV R LEREH NS, ZOM#E
EIES Z 22L&, RIS DEMEEIZB I REEAREBEHPABE L0 TES. L
Mo T, BERIZBIIARELEREZE N —TOEV Y TE2EZSL I ENAHRIZRS.
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cost

FEELCEAAE

time

4.4: AHfERE 75 R ] 2 FH B #

REFEOENL

J;ﬂ(’;

g

45 774 HEEG DA YNy TR
0

RIFFRTIE, EALT77V4 - 7 v XALHIHBEGEMEZ RO L S5 12ERMBL 7.

. e . n w
minimize max {Zi:l ZjeNi Y ohet tijkxijyik}

e n wo =
minimize Y 0, > icn D i CikTiYik

subject to

Z?:I ZjENi Lij — Z?:l ZjeNi Lji = 0, (

ri; €4{0,1}, i=1,...,n,5=1,...,n;
v €{0,1}, i=1,....,.n,k=1,...,w;

s), (4.1)

R (41 1&, 79T 1 VA EOERORETER T & & H O m/MEd 5 728 D
ERDODDERMTHD. ZZTOREIE, 7V T4 WV AEOEEE TOREH S
W—TDOMEETHE. ZTIT, i 13ATIEZE, jIFEGIERE, nlk 7Yz Ok
TERBTHD. Tz, kIIMEEEZZIIRORRE IV — T, widMKEE#H O HEE 7

N—THERLTNS,

E o T, e (ZEE D OAEZE jHIRATE CERFZE N — T kDX TR -7 & E Dt

PR, G I3MER i AREE N — T IR L 20BEHER LT WA,

Lij [

EZE i O 2B IRT 5 0-1 B8, ya (32 ZWEFEE TV — 7 kKT 20
ZEINT B 0-1E8MTHD. F72, ¢ OFRERIE, His3.1 THRARZA D NY Y TR
WCEODEBOIToNE T 7V 4« SURLABREZEZEL THBEBNRNI NV THS.
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1 (¥) e (¥)
I l("x(G) A \/‘\

\

v

i BB

=y

5
Ty ER1ERIEE

4.6: WIIEHEA A D 7 R AL E 7L

§ 4.2 FMEEFENDEH

ZIZT, 7794 T VRLEREEORZZOEEMOED ZLIIWEETH 5720, K
HLEFEED 5 % B H G FE A EMfEE LT 5 0 E1H 5.

ZZT, AFETIE, RUD)DT7 7V - TV RLEREFRBICED BWBEBUZR LT,
AREVERIEE & MR RALE TIOVIZE D E AL 2175 [19) [20] [21].

771 BEGDOEA
7747 VRLEREGL 2 OHOEMNBEBIINLT, 77V HIEZHEAT 3.
77V HEG DA YN THB s 1FROR (4.2) IT& > THEOIT S5, R
(42) IZ &> TRBO T o e 77 V1 BED A XYy TR OHIZ KR 5 (MED

L
Z).

1, if y < gt,

pe =19 9), if g <y <g° (4.2)
0, if y > ¢°.

ZIT, gt BEREE (BUNER), ¢® RECEE (mEH) TH B, g 3Pk H iR
R TH 5.
HIBEE D A VN> TR iz, 0y 2 TEEMEDTE AL, ZOEE, TOAHEN
PHEDOTRTT 7Y« HEEG W7 N5 ARMEOEAVE L, o &L, AhEk
MEEZHCTROX (43) K2CGA N5, AREOESWIL, , ¢ ZBRUT:
(MEGZH) .

Héikxijyik (é) = sup min{/’béikxijyik7 ,u(;} (4.3)
JREEIZR U T, 7 7Y« BEN XN 2RO E A (WTEeMEHIE) 2 AR bd

HREEANEHRLCTEAD L, N(44) DLSITiB.
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.« . . n w
minimize max {Zz’:l D ieN, D=1 tijkﬂiz‘jyz‘k}

maximize Iz, .. (G)
subject to
L(i=s), (4.4)
D it ZjeNi Tij = D iy ZjeNi zji=19 0,(i#s,1),
—1,(i =1t)

ri; €{0,1} e X,i=1,....,n,7=1,...,n;
yr €{0,1} €eYii=1,...,n,k=1,..., w;

ZZT, HfERMAD XY IZHEOFETARMERE XL TWDS. ATREMEHIE D& AL
0, BHOT7 7 V4 MR2HEEMIZI D KD T LW TE 570, FEISHERG A E
L85,

BEBALEFIVICL DL
ITE, MBI B STV, |, o ORKRELL , 5 2d 51
SRl DAL 2 7 D R R IR T B W S HERIERILE TS E, Prll;, . (G) >

B DEAAGICE 2z 5 (NEGSHE) . FEER (45) 0k > cERMbEns.

.« e . n w
minimize max {Zi:l ZjeNi Y et tijkxijyik}

maximize Pr[llz, ;. .. (G) > h]
subject to
L=s), (4.5)
D it > jen; Tij — > i D jen; Lii = 0, (i #s,1)
1, (i=1)

.fl?ijG{0,1},€X7::1,...,7’L,j:1,...,7’1,;
yr €4{0,1},€Yi=1,...,nk=1,...,w;

ZIZT, (EEOHGTHERIIH LTI (G) > hix

CikTijYik

Mz,0,(G) = h
SUP M {13, 0,5 G} = D
Jis e — ~ de
3%L<i@%—ﬁ)2h,R(l—ﬁﬁ@)2h7mﬁnzh
k B:cl-jyék  VTigYik
Jy : {d — L*(h)BYzijyix <y < {d+ R*(W)V}zizyin, v < ps(h)
{d — L*(h)B}xiya < pg(h) -

DEICERTHILHTES. 22T, L*(h) KU px(h) 3HEEBEKTH D,

r ¢ 0

¢
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L*(h) = sup{r|L(r) > h,r >0} (0<h<1)
pg(h) = sup{ripg(r) = h} (0 <h <1)

EWVS EDITEKbEIND. ToIT, WMREBLONMEBE F() & d5&, MER

Prllls,, (G) > b = Prl{d— L*(h)B}ayyi < ug(h)]
= Pr[{(d" +td®) — L*(h)(B" +16%)}ayjyun, < pg(h)]
{L*(h)B" = d"}aijya] + pg(h)
{d? — L*(h)p?}x;
(08— d b+ g (h)
{d* — L*(h)B*}zijyun
LB, BRI, ERMELAER QD) DT 7 V1 - TR LS HNH GRS
X (4.6) D& S EMiZe L HIGHHMAENES#A S LN TES.

= Prlt_g

o . . n
minimize max {Z¢:1 ZjeNi tz‘jkxijyik}
—{d'—L*(h)B" Yaijyin+ig (h)
{d2—L*(h)B?}ws5yik

maximize F <

subject to

)
)

£) .

1, (i (4.6)
> e ZjeNi Tij = D im1 ZjeNi zji =4 0, (i
1

»w O

+

l

—~

Y

S

a:ijE{O,l},EXi:1,...,n,j:1,..., ;
vk €{0,1},eYi=1,...,nk=1,..., w;

§ 4.3 WRFEFO7)ILIY XA

¥9, 77V TR LLHNHEHEREZ R ZOIZBEL 25T —XDINEE T
W, TOTF—REHAWENRTA—ROFBEHEEZLTIZRT.

Step0: FEHIGIZE T EREREFTIL I 2= —2a vy 77V R ER2FEHL TEM
5. WET LT — 20, TEER (Rf)) TERE(FEEID)) EHER TEHES
V=TT DEEEIT o HE RFE N —T T DMK T8 |

WIZ, {35700 MIBITHEBERIEEDER L 2175. 22T, EELEE

Lk, Yl bERFETT S ETCHRODEMEEIDPBEEDHERNTHE ) T 1 /1ILINA
ERT. 2V T 0 ANVNAOEBGIER, Hi2.1 THEALZAGERZAWS.
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Stepl: EEINBEDIEEBIEDOT —EANSBEBHD 7 7V 14« 7V X LB ERHOY
572D ANy TEBUZBERIEAFDIED Y DINT A =R B v & FUOMHE dyy, %
BET D, EDIENDRT A =R B 3MERBBEOHORNEH%Z, HDIEMRY RS
A =R IR AREHEZ, FUT, H0ME dyp ITIZBHOEEEZZRET 5.

Step2: EEBEDPSIEL 7T —2I2& 0, BRPREEDHMTY 7 ¥+« BEDRERIE g
CEEMH g BBREL, 77 VAHBEGDA YNy TR pe 2%ET 5. HIT, &
L7 7Y« B2 S elidtim S S E b & O RE < oMER2mALT S
HIB AL T 5.

Step3: Step0 TEL /2T —X %2252, 7uyc 2 MIBIFTE TV T 1 ANV ADEH
1T . AR TIE, ZOEHLUEZZ ) T 1 VN A FORFERR & & HH/MET 5
L REEAZ ADEREZITN, 2T 4 HILRA EOEEMLROM ExX5.

ZZETT, BBERT—XONEEL ) T4 WV ZADE EIT>7-. HIZ, 7V T«
ANINA EDIEZEIZH UTNT A—RDEEZTY, TNO6DHRELZNTA—ZNSH
BEMEE 2 W ER R KL ET V2 HWERER 2175 7=,

{XIZ, MPI & RaspberryPi % F\W 72 Wi 51 0 BB O i % 3l S 5 . fvRI3 8T 3.3 £ i 3.4
THALZHDZ2 WS (METZSR) .

Step4: A L 7- HIBEE 2 M5 0 GA 2 H\WTHEL. £, RaspberryPi3 ® < &
Z—(16) CHIERZERT 5.

Step5: ¥ AX—THEK U ZHENZ &AL — 7 (7TH) ~ MPISemd() % {H\WEAF S 5. Fid
i U 72915 2 MPIRecv() Z FHOVTHE AL — TITTRITHLS.

Step6: &AL — 7 TR FHMF (XX - RER - BN - ) 2175 . BAE—EoH
RERETT VXA LTBARBRETF MDAV —T~NEET 5.
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Step0
BEDVEERBEN ST —FZINE

Stepl
d7=4 - I LEHD
INSA—BZEELE

Step2
B R D E R
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A.1

HellowWorld =i/ 513£179¢ %Y —X 31— K

RaspberryPi8 5 T HellowWorld Z i 551745 Y — A3 —RFA1%2L®OT.

YV —A3d— K A. 1: hellow.c

1 #include <stdio.h>
2 #include "mpi.h"
3 int main( int argc, char xargv|] )

4 A

0 3 O ot

11
12
13
14
15
16
17
18
19
20
21
22

int rank;

int size;

double t0,t1,t2,t_w;

MPI_Status stat;

MPI Init(&arge,&argv );
MPI_Comm_rank(MPI_.COMM_WORLD, &rank);
MPI_Comm _size(MPI_.COMM_WORLD, &size);
MPI_Barrier(MPI_.COMM_WORLD);

t1=MPI_Wtime();

printf( "Hello world from process %d of %d\n", rank, size );
MPI_Barrier(MPI.COMM_WORLD);

t2=MPI_Wtime();

t0=t2—t1;

MPI_Reduce(&t0, &t_w, 1, MPL.DOUBLE, MPL.MAX, 0, MPL.COMM_WORLD);
MPI_Finalize();

printf("%f\n",t_w);

return 0;

A. 2

MHEXRSFEDOLFDENEY — X J— K

RaspberryPi8 5 CHEAREIR Z W 2B T 5Y — 22— N A2%2 LT

V—A3—FA. 2 pic

#include <stdio.h>
#include <math.h>
#include <mpi.h>
void main(int arge, charx argv[]){
double PI25DT = 3.141592653589793238462643;
double mypi, pi, h, sum, x, f, a;
double t1, t2, t0, t_w;
int n, myid, numprocs, i, rc;
int ierr;

MPI_Status stat;

35




12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

34
35
36
37
38
39
4
41
42
43
44
45

[e=]

MPI Init(&arge, &argv);
MPI_Comm_rank(MPI_.COMM_WORLD, &myid);
MPI_Comm _size(MPI_.COMM_WORLD, &numprocs);
if(myid==0){

printf("Enter the number of intervals \n");

scanf("%d", &n);

printf("n=%d \n", n);

MPI_Barrier(MPI_.COMM_WORLD);
t1=MPI_Wtime();

MPI Beast(&n, 1, MPLINT, 0, MPI.COMM_WORLD);
h=1.0/n;
sum = 0.0;
for(i=myid+1; i<=n; i+=numprocs){
x=h=x (i—0.5);
sum = sum + 4.0 / (1.0 + xx*x);

mypi = h * sum;
MPI_Reduce(&mypi, &pi, 1, MPL.DOUBLE, MPI.SUM, 0, MPI.COMM_WORLD);
if(myid == 0){
printf("pi is approximately: %18.161f Error is: %18.161f \n", pi,fabs(pi—
PI25DT));

MPI_Barrier(MPI.COMM_WORLD);

t2 = MPI_Wtime();

t0= t2—t1;

MPI_Reduce(&t0, &t_w, 1, MPI DOUBLE, MPL.MAX, 0, MPL.COMM_WORLD);

if(myid==0){
printf("execution time = : %8.41f [sec.] \n", t_w);

rc= MPI_Finalize();

A.3 KEtE—ILRAYUEEEZEGA CHISENIEYT 5y —

A3d—NK

RaspberryPi8 & T [alz — )V A< V@ % & GA T BT 5 — A3 —F A3
2LOT.
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YV —A3— KA. 3: tspga.c

//#define _DEFAULT_SOURCE
//#define _BSD_SOURCE
#include <stdio.h>

#include <unistd.h>

#include <stdlib.h> /* rand() */
#include <time.h> /x srand() */
#include "mpi.h"

#define NODE 50 /x #ti O +/

#define MAX _DIST 30 /+ #rfifa]l DR
D R AE +/

#define GENOM 100 /+ #5175 +/

#define LIMIT 50000 /* F5EIZ +/

#define EVOLUTION 1 /x ZESRZ55
TSR [ %] +/

#define MIG_INTERVAL 100 /* B4%
[T b /LR +/

#deﬁ?e MIG RATE 15 /+ B3 [%]
*

#define DEBUG1 0 /+ PEEHERR A

#define DEBUG2 0 /+ R ANIE bwt»
t 9 b)%nlm ’/‘/

#define WRITEFILE 1 /x 7 71 )b/~
DESIAAHDHT »/

typedef struct {
double dist[NODE]; /* town[now).
dist[go] *
int flag; /+ @LfIHERFME +/
} TOWN;

TOWN town[NODE];

typedef struct {
double distance; />/< PR # é
int route[NODE—H /x REE& +/
int flag; /* [ */

} RESULT;

RESULT result| GENOM];

int champ = 0;
double fast = NODE x« MAX _DIST;

void func(void); /+ BEEENIAR */

void makelist(void); /+ #l i D
A MMEEK #/

void tournament(mt rank); /* VEIK

v01d c%lc _dist(RESULT xres); /+ PR
it

void cross(void); /* &X */

void variation(int np); /* 2ERZEHE 5/

void migrate(int rank, int np,
MPI_Status *status); /*x BAE =/

/* main */

37
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70
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7

78

79
80

81
82
83
84
85
86
87
88

89

90

91

93

int main(int arge, char xxargv) {
int i, j, k, min, sec;

int start, end;

//double t1, t2, t0, t_w;

time_t t1,t2;

int rank, np; /* 7 ¥ 7 iR +/

MPI_Status status;
MPI Init(&arge, &argv);
MPI_Comm _rank(
MPI_COMM _WORLD, &rark);
MPI_Comm_size(
MPI_COMM_WORLD, &np);

double fast_rank[np], fast_all;
makelist();
int distribution[GENOM]|[NODE+1];

Jx ——— Bl (rank=0) ——— x/
if (rank == 0)

start = time(&t1); /* FAARIREATHY
G »/

srand((unsigned)time(NULL))

func(); /+ REEFIFIHIME «/

/+ BEEENIDBL S */
for gl = 1;i < np; i++) { //i:
Jﬂﬁ*(mn)
for (j = 0;j < (GENOM); j
++) { /i AR
for (k = 0; k < NODE+1;

k++) { //k: #E#&
distributionl[j][k] = result]
j].route[k];

}

MPI_Send(distribution, (
GENOM)+(NODE+1),
MPLINT i, 99,
MPI_.COMM_WORLD);

}
}

J* ——— F (rank!=0) ——— */

else

{
/x BEEEMIDZITELD +/
MPI_Recv(distribution, (GENOM
)+(NODE+1), MPLINT, 0,
99, MPI.COMM_WORLD, &
status);
for i =0;i < (GENOM); i++)
{ //i: BAEFHK
for (j = 0; j < NODE+1; j++)
{ //5: ®Es
result[i].route[j] =
distributionl[i][j];

ialc,dist(&result [i]); //PEmtEHE



94
95
96
97
98
99
100
101
102
103

104
105
106
107
108
109
110
111
112
113
114
115

116

117
118
119
120

121
122
123
124

125
126
127
128
129

130

131

132
133
134
135
136
137

138
139
140
141

}
srand((unsigned)time(NULL));

}
/* W—"T %/

i=0;

while (i < LIMIT) {
cross(); /* RX #/
tournament(rank);

if ((rand() % 100) < EVOLUTION

variation(np); /+ ZEREL /
tournament(rank); /* JHIK */

i++;

if (i % MIGINTERVAL == 0){
/* FERER »/
if (rank == 0)

fast_all = fast;
for (j = 1;j < np; j++) {
//printf(” %d\t%6.2/\n”, j,
fast_all);
MPI_Recv(&fast_rank]j],
1, MPI_DOUBLE, |,
50,
MPI_.COMM_WORLD
, &status);
if (fast_all > fast_rank]j])
fast_all = fast_rank]j];

J Jorintf(* 6\ E6.20\n”, 5
]}"ast,mnk[] ]);

#if WRITEFILE
end = time(&t2); /* & T IRFfEJHL
& =/
min = end — start;
sec = min / 60;
min —= sec * 60;

printf("%d\t%6.2f\n", i,
fast_all);
printf("exec time;;; %d:%02d\n
", sec, min);

//printf(”%6.2/\n”, fast_all
#endif

else

MPI_Send(&fast, 1,
MPI_DOUBLE, 0,50,
MPI_.COMM_WORLD);

printf("%6.2f\n", fast);

if (mp—1)/¥0&X D RE W& A

38

*
MPI_Barrier(

142
MPI_.COMM_WORLD);

143 migrate(rank, np, &status); /x*
Bl «/

144 }

145} //loop end

146 getchar();getchar();

147 #if WRITEFILE

148 //nanosleep(1000+rank+100);

149 printf("%2d> %6.2f: ", rank, result]

champ].distance);

150 for (i = 0; 1 < NODE+1; i++) {

151 printf("%2d ", result[champ].route]

i]);

152} %

153 puts("");

154

155  MPI_Barrier(MPI.COMM_WORLD)

156 Fendif

157 if (rank == 0)

158

159 fast_all = fast;

160 for (i=1;i < np; i++) {

161 MPI_Recv(&fast_rank]i], 1,
MPI_INT, i, 50,
MPI_.COMM_WORLD, &
status);

162 if (fast_all > fast_rank|i])

163 fast_all = fast_rankl]i|;

164 }

165

166 printf("the shortest

distance: %.2f\n",
fast_all);

167

168

169 #if WRITEFILE

170 //nanosleep(1000+np*100);

171 // printf("exec time;;; %d:%02d

\n”, sec, min);

172 #endif

173 }

174

175 else

176

177 MPI _Send(&fast, 1, MPIINT, 0,

50, MPI.COMM_WORLD);

178 }

179 MPI Finalize(); /* MPH&T =/

180 }

181

182 /* func */

183 void func() {

184 #if DEBUG1

185 puts("--func");

186 #endif

187 int i, j, go;

188

189 for (i = 0; i < GENOM; i++)



190
191
192
193
194
195
196
197
198
199
200
201
202

203

204
205
206
207

208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236

237
238
239
240
241
242
243
244
245
246

result|i].distance = 0;
result|i].route[0] = 0;
result|i].route[NODE] = 0;

for (j = 1; j < NODE; j++) {
townl[j].flag = 0;

town|[0].flag = 1;

for (j =1; j < NODE; j++) {
do {
go = rand() % (NODE-1) +
1;
} while (town|go|.flag); //do—
while end
result[i].route[j] = go;
town[go].flag++;

] d
ga(c(@igij()&iZsult [i]); /* BEEfEEHE

*/
} //for(i) end

#if DEBUG1
puts("--func end");
fendif

/* calc_dist */
void calc_dist(RESULT xres) {

int i, now, go;

/* RS IE L WA E S DR +/
#if DEBUG2

double judge = 0, dist_judge = 0;

for (i=1;1 < NODE; i++) {
judge += res—>routeli|;
dist_judge += i;

if (judge != dist_judge) {
puts("route error!");
exit(1);

Hendif

res—>distance = 0;

now = (;

for (i = 1;i < NODE+1; i++) {
go = res—>routeli];
res—>distance += town[now|.dist]

gol;

now = go;

}

}
/x &P/

void tournament(int rank) {
#if DEBUG1

printf("--tournament %d\n", rank);
#endif

int i, n, x;

39
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257
258
259
260
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264

265
266

267
268
269
270
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272
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274
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279
280
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290
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300
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for (i = 0;i < GENOM/2; i++)
t
n =i
x = GENOM—1—i;
if (result[n].distance > result[x].
distance) {
n = x;

result[i] = result[n]; /* fRA #/

if (result[n].distance < result]
champ|.distance)
champ = n;

if (fast > result[champ].distance){

fast = result[champ].distance;
#if WRITEFILE==

/* FLERFIR »/
printf("%2d> %6.2f: ", rank, result
[champ].distance);
for (i = 0; i < NODE+1; i++) {
printf("%2d ", result[champ].
route[i]);
putchar(’\n’);
#endif
}
#if DEBUG1
printf("--tournament %d end\n",
rank);
#endif
}

/* BB AN x/
void cross() {
#if DEBUG1
puts("--cross");
#endif
int i, j, k, 1, a, b, x;
int tmpl, tmp2;
int flagl[NODE], flag2[NODE}; /*
parent1,parent2FE +/
RESULT parentl, parent2;

for (i = 0; i < GENOM/2; i+=2)

Jx RXT B RT % E IR «/
a = rand() % (GENOM/2);
do

b = rand() % (GENOM/2);
} while (a == b);
parentl = result[al;
parent2 = result|b|;

/x TEGIAL «/

for (j = 0; j < NODE; j+=2) {
flagl[j] = 1; flagl[j+1] = 1;
flag2[j] = 1; flag2[j+1] = 1;
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303

304
305

306
307
308

309
310
311
312
313
314

315
316
317
318
319

320

321
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323
324

325

326

327
328
329
330
331
332
333
334
335
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337
338
339
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344
345
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347
348
349

/* BREED RN L — MEAEX L 7w
£2129% 5/
for (j = 0; j < NODE; j++) {
if (town[parentl route[j]].dist]
parentl.route[j+1]] < 2) {
flagl[j] = 0; flagl[j+1] = 0;
if (town|parent2.routelj]].dist|
parent2.routelj+1]] < 2) {
flag2[j] = 0; flag2[j+1] = 0;
}
/x XX x/
x = rand() % (NODE—-1) + 1; /#
UnH +/
for (j = x; j < NODE; j++) {
tmpl = parentl.routeljl;
tmp2 = parent2.routelj|;
if (flagl[j] && flag2[j]) {
for (k = 1; k < NODE; k
++) {
if ((parentl.routelk] ==
tmp2) && kl=j &&
flag1 i) {
parentl.route[j] = tmp2;
flagl1[j] = 0;
parentl.route(k] = tmpl;
flagl[k] = 0;
if ((parent2.route[k] ==
tmpl) && kl=j &&
flag2[k]) {
parent2.route[j] = tmpl;
flag2(j] = 0;
parent2.route[k] = tmp2;
flag2[k] = 0;
) for(h) end
} /iffi) end
} 7 /for(i) end
/x BREEGTRL +/
calc_dist(&parentl);
calc_dist(&parent2);
1 = GENOM/2+i;
result[l] = parentl;
result|l+1] = parent2;
} //for(i) end
#if DEBUG1
puts("--cross end");
#endif
¥

/* '}.B/\\\BTE __,fﬁﬁgib */

void variation(int np) {

#if DEBUG1
puts("--variation");
Hendif

350 int i, j, k, ;

351 int x, y, z, tmp;

352 RESULT parent;

353

354 /x HERIHAL +/

355 for (i = 0;1i < GENOM; i++) {
356 result[i].flag = 0;

357

358

359 k = rand()%10+1,;

360 for (i = 0;1 < GENOMsxk/100; i++)

361

362 do {

363 j = rand() % GENOM;

364 } while (result[j].flag);

365 result[j].flag = 1;

366 parent = result]j];

367

368 //l = rand()%15+1;

369 1;

370 for(J—OJ<IJ++){

371 do

372 x = rand() % (NODE—-1) + 1;

373 } while (town[x—1].dist[x] < 2)

374 do {

375 y = rand() % (NODE—-1) + 1;

376 } while (x ==y || town[y].dist[y
+1] < 2);

377

378 if (x>y){ /xz<y DBERKRITT
% x/

379 tmp = x;

380 X =7y;

381 y = tmp;

382 }

383 /x RLIESE) «/

384 tmp = parent.route[y];

385 for (z=y;2z >x;2——)

386 parent.route[z] = parent.route[z

387

388 parent.route[x| = tmp;

389 }

390

391 calc_dist(&parent); /+ FEEfEGH
*

392 result{ GENOM—i] = parent;

393 } //for(i) end

394

395 #if DEBUGI1

396 puts("--variaion end");

397 #endif

398 }

399

400 /+ BBAE 5/

401 void migrate(int rank, int np,
MPI Status *status) {

402 #if DEBUG1

403  printf("%d migrate\n", rank);

404 #endif

40



405
406
407

408
409
410
411
412
413
414
415
416
417
418
419
420
421

422
423
424
425
426

427

428
429
430

431

432
433
434

435

436
437
438
439
440

441
442
443

444

445
446
447
448
449
450
451

int i, j, b, x;

int flag[GENOM] = {0};

int a; /+ BIZFE © MIG_.RATE[%]
*/

int immigrant[a][NODE+1];

a = GENOM+«MIG_RATE/100;

[ BEEZRDD «/
for i=0;i<a;it++){
do {
x = rand() % GENOM,;
} while (flag[x]);
flaglx] = 1;
for (j = 0; j < NODE+1; j++) {
immigrant[i][j] = result[x].route[j];

2D
¥ BB rank BEE—>3%(F +/
if (rank%2 == 0)

}

b=ax %\IIODEH); /x EET BT —
*

/

Jx IEE +/
MPI_Send(immigrant, b,
MPI_INT, rank+1,
10,
MPI_.COMM_WORLD

. );
Jx A5 */
if (rank == 0) {
MPI_Recv(immigrant, b,
MPIINT, np—1,
2

" MPL.COMM_WORLD

, status);

else {
MPI_Recv(immigrant, b,
MPI_INT, rank—1,
20,

MPI_.COMM_WORLD

, status);

} \
J* ZAET — ZK&N +/
for i=0;i<a;i++){
do {
x = rand()%(GENOM/2)+(
GENOM/2);
} while (flag[x]);
flag[x] = 1;
for (j = 0; j < NODE+1; j++)

result[x].route[j] = immigrant
Uik
calc_dist(&result[x]);

}

/* G rank A5 —>1E15 +/
else

{

41

452
453

454

455
456
457
458

459
460
461

462

463
464
465
466
467
468

469

470
471
472

473

474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490

491

492

493

494

495

496

/* ZAG x/
MPI_Recv(immigrant, b,
MPIINT, rank—1,
10,
MPI_.COMM_WORLD
_, status);
for (i=0;i<a;it++){
do {
x = rand()%(GENOM/2)
+(GENOM/2);
} while (flag[x]);
flag[x] = 1;
for (j = 0; j < NODE+1; j
++) {
result[x].route[j] =
immigrant|[i][j];

calc_dist(&result[x]);

¥
/* LG +/
if (rank == np—1) {
MPI_Send(immigrant, b,
MPLINT, 0,
20,
MPI_.COMM_WORLD

);

else {
MPI_Send(immigrant, b,
MPI_INT, rank+1,
20,
MPI_.COMM_WORLD
)i
¥

/* é{f%’i’y&&bé */
for (i=0;i<a;it++){
do {
x = rand() % GENOM;
} while (flag[x]);
flag[x] = 1;
for (j = 0; j < NODE+1; j++) {
immigrant[i][j] = result[x].routelj];

}
/* (i Brank ZA5—>3E4F »/
if (rank%2 == 0)

/* ZA5 »/
MPI_Recv(immigrant, b,
MPIINT, rank+1,
30,
MPI_.COMM_WORLD
~, status);
for i=0;i < a;i++) {
do {
x = rand()%(GENOM/2)+(
GENOM/2);
} while (flag[x]);



497
498

499

500
501
502
503
504
505

506

507
508
509

510

511
512
513
514
515
516
517

518

519
520
521

522

523
524
525

526

527
528
529
530
531

532
533
534

535

536
537

flag[x] = 1;
for (j = 0; j < NODE+1; j++)

result[x].route[j] = immigrant
ik
calc_dist(&result[x]);

/x EAE x/
if (rank == 0) {
MPI_Send(immigrant, b,
MPLINT, np—1,

)

PI_.COMM_WORLD
);

else {
MPI _Send(immigrant, b,
MPIINT, rank—1,
40,
MPI_.COMM_WORLD
)i
}

/* Trank EE—>%15 »/
else

/* IEIE x/
MPI Send(immigrant, b,
MPIINT, rank—1,
30,
MPI_COMM_WORLD

. );
/x A5 *
if (rank == np—1) {
MPI_Recv(immigrant, b,
MPLINT, 0,
40,
MPI_.COMM_WORLD
, status);

else {
MPI_Recv(immigrant, b,
MPLINT, rank-1,
40,
MPI_.COMM_WORLD
, status);

} \
for i=0;i < a;i++) {
do {
x = rand()%(GENOM/2)+(
GENOM/2);
} while (flag[x]);
fag[x] = 1;
for (j{: 0; j < NODE+1; j++)

result[x].route[j| = immigrant

[i]1i];

calc_dist(&result[x]);

42

538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553

554

555

556

557

}
}
tournament(rank);
#if DEBUG1

printf("%d migrateend\n", rank);
#endif

}

/* makelist x/

void makelist() {
int i, j;
double list]NODE|[NODE] = {

0.00, 7.21, 6.71, 21.47, 10.30, 12.00,
2.00, 13.60, 15.13, 23.19, 16.00,
13.34, 13.89, 12.08, 15.03, 19.00,
9.06, 19.10, 11.40, 7.07, 15.30,
91.10, 28.16, 13.89, 14.32, 17.46,
12.04, 14.14, 20.40, 22.83, 20.00,
7.28, 5.00, 19.31, 12.04, 9.22,
5.39, 2.00, 27.51, 4.12, 28.64,
98.46, 17.03, 13.15, 26.68, 14.14,
27.29, 4.47, 14.04, 11.18,

7.21, 0.00, 9.22, 21.93, 5.10, 18.44,
5.66, 15.65, 11.70, 21.02, 13.42,
7.07, 18.25, 7.07, 13.04, 16.16,
5.83, 21.93, 7.62, 13.93, 21.02,
14.87, 23.09, 6.71, 9.00, 17.69,
15.52, 12.81, 18.87, 23.35, 13.42,
8.54, 4.12, 14.04, 10.63, 15.13,
8.06, 8.49, 22.20, 10.44, 22.80,
27.46, 9.90, 19.92, 25.06, 17.09,
25.08, 6.32, 11.18, 8.06,

6.71, 9.22, 0.00, 14.76, 8.54, 10.82,
7.81, 7.07, 10.30, 17.00, 10.44,
16.28, 9.06, 9.43, 9.22, 13.34,
13.89, 13.04, 7.81, 8.06, 12.37,
18.44, 23.71, 15.03, 11.40, 10.77,
6.32, 8.06, 14.04, 16.12, 18.03,
1.41, 10.00, 15.62, 6.32, 7.21,
1.41, 8.54, 23.32, 5.10, 25.00,
21.84, 16.76, 12.81, 20.22, 8.06,
91.02, 10.63, 8.94, 7.07,

21.47, 21.93, 14.76, 0.00, 18.03, 19.10,
99.47, 8.25, 12.65, 8.06, 10.44,
28.02, 12.17, 17.00, 9.85, 10.00,
27.59, 7.21, 15.26, 20.22, 16.76,
91.02, 19.70, 25.06, 17.09, 4.24,
11.05, 9.43, 6.08, 1.41, 22.20,
14.42, 24.21, 17.03, 11.40, 17.03,
16.12, 23.26, 20.25, 18.97, 23.09,
8.06, 24.35, 21.21, 8.06, 9.00,
10.00, 25.24, 12.08, 14.42,

10.30, 5.10, 8.54, 18.03, 0.00, 19.24,
9.49, 13.15, 6.71, 16.12, 8.60,
10.00, 17.12, 2.00, 8.49, 11.18,
10.77, 19.42, 2.83, 15.62, 20.88,
10.82, 18.25, 7.28, 4.12, 13.89,
14.04, 8.60, 14.21, 19.42, 9.90,



558

559

560

561

562

563

7.28, 9.00, 9.22, 6.71, 15.65, 8.06,
12.08, 17.46, 12.04, 18.38, 22.80,
8.25, 21.10, 20.25, 15.03, 20.12,
11.05, 6.40, 3.61,

12.00, 18.44, 10.82, 19.10, 19.24, 0.00,

14.00, 11.70, 20.52, 24.70, 20.00,
25.18, 7.00, 20.25, 18.60, 22.47,
21.02, 13.15, 18.60, 5.10, 4.24,
29.21, 33.60, 25.00, 22.20, 16.76,
8.54, 17.20, 21.54, 20.02, 28.84,
12.21, 17.00, 26.17, 16.28, 3.61,
11.18, 12.17, 33.42, 8.06, 35.38,
27.17, 27.31, 2.24, 26.68, 10.20,
28.16, 16.12, 19.10, 17.80,

2.00, 5.66, 7.81, 22.47, 9.49, 14.00,

0.00, 14.87, 15.00, 23.54, 16.12,
11.40, 15.65, 11.40, 15.30, 19.10,
7.07, 20.62, 11.05, 9.06, 17.26,
20.12, 27.66, 12.21, 13.60, 18.36,
13.60, 14.56, 20.88, 23.85, 18.87,
8.06, 3.00, 18.68, 12.37, 11.18,
6.40, 2.83, 26.93, 6.08, 27.86,
29.15, 15.56, 15.13, 27.20, 15.62,
27.66, 2.83, 14.04, 11.00,

13.60, 15.65, 7.07, 8.25, 13.15, 11.70,

14.87, 0.00, 10.77, 13.00, 9.43,
22.47, 5.66, 13.00, 8.06, 11.31,
20.81, 6.32, 11.00, 12.04, 10.63,
20.25, 22.63, 20.40, 14.14, 5.10,
3.16, 6.71, 9.85, 9.49, 20.62, 7.21,
17.03, 16.55, 7.07, 9.06, 8.49,
15.26, 22.67, 10.77, 25.00, 16.03,
21.00, 13.93, 15.13, 2.24, 16.49,
17.69, 9.49, 10.00,

15.13, 11.70, 10.30, 12.65, 6.71, 20.52,

15.00, 10.77, 0.00, 9.43, 2.24,
16.28, 16.12, 5.00, 3.00, 4.47,
17.46, 16.12, 4.12, 18.36, 20.81,
9.49, 13.42, 12.81, 4.47, 9.06,
13.04, 4.12, 7.81, 13.93, 10.05,
8.94, 15.30, 5.83, 4.24, 17.03,
10.77, 17.12, 13.04, 15.23, 14.87,
16.28, 11.70, 22.67, 13.60, 13.00,
13.42, 17.12, 1.41, 4.00,

23.19, 21.02, 17.00, 8.06, 16.12, 24.70,

23.54, 13.00, 9.43, 0.00, 7.62,
25.61, 18.36, 14.42, 8.25, 5.00,
26.83, 14.87, 13.42, 24.33, 23.32,
14.87, 11.70, 21.93, 13.45, 8.06,
16.16, 9.06, 3.16, 8.54, 16.55,
16.03, 24.35, 11.18, 11.18, 21.84,
18.03, 25.18, 12.37, 22.02, 15.30,
7.21, 20.00, 26.93, 4.24, 14.76,
4.12, 25.96, 9.85, 13.00,

16.00, 13.42, 10.44, 10.44, 8.60, 20.00,

16.12, 9.43, 2.24, 7.62, 0.00, 18.38,
15.00, 7.07, 1.41, 3.00, 19.24,
14.32, 5.83, 18.38, 19.85, 11.18,
13.60, 15.00, 6.71, 7.00, 12.04,
2.83, 5.66, 11.70, 12.00, 9.22,
16.76, 7.28, 4.12, 16.64, 11.18,

43

564

565

566

567

568

569

18.00, 13.45, 15.52, 15.62, 14.21,
13.93, 22.20, 11.66, 11.66, 11.70,
18.44, 2.24, 5.39,

13.34, 7.07, 16.28, 28.02, 10.00, 25.18,

11.40, 22.47, 16.28, 25.61, 18.38,
0.00, 25.32, 11.31, 18.44, 20.62,
5.66, 28.79, 12.81, 20.40, 28.00,
15.13, 24.52, 4.12, 12.21, 23.85,
22.56, 18.60, 24.04, 29.41, 13.04,
15.52, 8.54, 16.16, 16.64, 22.02,
15.13, 13.93, 23.35, 17.12, 23.02,
32.56, 8.00, 26.48, 29.83, 24.04,
29.41, 10.30, 16.28, 13.60,

13.89, 18.25, 9.06, 12.17, 17.12, 7.00,

15.65, 5.66, 16.12, 18.36, 15.00,
25.32, 0.00, 17.46, 13.60, 16.97,
922.47, 6.32, 15.52, 9.43, 5.00,
25.50, 28.28, 24.00, 18.97, 10.30,
3.16, 12.21, 15.26, 13.04, 25.63,
10.00, 18.38, 21.95, 12.08, 5.83,
10.20, 15.00, 28.32, 10.00, 30.61,
20.22, 25.32, 9.06, 19.92, 3.61,
21.54, 18.36, 14.76, 14.56,

12.08, 7.07, 9.43, 17.00, 2.00, 20.25,

11.40, 13.00, 5.00, 14.42, 7.07,
11.31, 17.46, 0.00, 7.21, 9.43,
12.65, 19.10, 2.00, 16.97, 21.54,
9.22, 16.28, 8.06, 2.24, 13.00,
14.32, 7.62, 12.73, 18.36, 8.60,
8.06, 11.00, 7.28, 6.08, 16.64, 9.22,
13.93, 15.52, 13.45, 16.55, 21.26,
8.00, 22.20, 18.60, 15.03, 18.36,
13.04, 5.00, 3.00,

15.03, 13.04, 9.22, 9.85, 8.49, 18.60,

15.30, 8.06, 3.00, 8.25, 1.41, 18.44,
13.60, 7.21, 0.00, 4.12, 18.87,
13.15, 5.66, 17.09, 18.44, 12.37,
15.00, 15.26, 7.28, 6.08, 10.63,
1.41, 5.83, 11.18, 13.04, 8.06,
16.16, 8.54, 3.00, 15.26, 10.05,
17.03, 14.87, 14.32, 17.03, 14.42,
14.56, 20.81, 12.08, 10.30, 12.37,
17.72, 2.24, 5.00,

19.00, 16.16, 13.34, 10.00, 11.18, 22.47,

19.10, 11.31, 4.47, 5.00, 3.00,
20.62, 16.97, 9.43, 4.12, 0.00,
21.93, 15.23, 8.54, 21.19, 21.93,
11.05, 11.31, 16.97, 8.49, 7.62,
14.21, 5.39, 4.12, 11.05, 12.37,
12.17, 19.65, 7.07, 7.07, 19.24,
14.14, 21.00, 11.40, 18.44, 13.89,
12.04, 15.26, 24.70, 9.22, 13.45,
8.94, 21.38, 5.10, 8.25,

9.06, 5.83, 13.89, 27.59, 10.77, 21.02,

7.07, 20.81, 17.46, 26.83, 19.24,
5.66, 22.47, 12.65, 18.87, 21.93,
0.00, 26.93, 13.42, 16.00, 24.33,
19.10, 28.02, 8.54, 14.32, 23.35,
20.12, 18.60, 24.70, 29.00, 17.26,
13.60, 4.12, 19.10, 16.40, 18.25,
12.53, 9.06, 27.00, 13.15, 27.17,



570

571

572

573

574

575

33.29, 12.65, 22.02, 30.89, 21.95,
30.87, 5.10, 17.00, 13.89,

19.10, 21.93, 13.04, 7.21, 19.42, 13.15,

20.62, 6.32, 16.12, 14.87, 14.32,
28.79, 6.32, 19.10, 13.15, 15.23,
26.93, 0.00, 17.12, 15.65, 10.05,
25.50, 26.08, 26.68, 20.00, 7.62,
7.07, 12.04, 12.21, 7.62, 26.17,
13.42, 23.02, 21.59, 13.04, 12.08,
14.42, 20.52, 26.42, 15.62, 29.07,
14.87, 27.07, 15.03, 15.26, 5.00,
17.20, 23.43, 15.03, 16.12,

11.40, 7.62, 7.81, 15.26, 2.83, 18.60,

11.05, 11.00, 4.12, 13.42, 5.83,
12.81, 15.52, 2.00, 5.66, 8.54,
13.42, 17.12, 0.00, 15.62, 19.70,
10.63, 16.76, 9.85, 3.61, 11.18,
12.37, 5.83, 11.40, 16.64, 10.30,
6.40, 11.18, 8.06, 4.12, 15.00, 7.81,
13.34, 16.16, 12.21, 17.49, 20.00,
10.00, 20.62, 17.49, 13.04, 17.46,
13.04, 3.61, 1.00,

7.07, 13.93, 8.06, 20.22, 15.62, 5.10,

9.06, 12.04, 18.36, 24.33, 18.38,
20.40, 9.43, 16.97, 17.09, 21.19,
16.00, 15.65, 15.62, 0.00, 8.94,
26.17, 31.76, 20.62, 19.10, 17.00,
9.22, 15.81, 21.21, 21.38, 25.50,
9.43, 12.04, 23.60, 14.32, 3.61,
7.81, 7.07, 31.38, 3.61, 33.02,
28.07, 23.32, 6.08, 27.02, 11.40,
28.16, 11.05, 17.00, 15.00,

15.30, 21.02, 12.37, 16.76, 20.88, 4.24,

17.26, 10.63, 20.81, 23.32, 19.85,
28.00, 5.00, 21.54, 18.44, 21.93,
24.33, 10.05, 19.70, 8.94, 0.00,
30.02, 33.24, 27.29, 23.26, 15.26,
7.81, 17.03, 20.25, 17.46, 29.97,
13.60, 20.22, 26.63, 16.64, 6.08,
13.15, 15.81, 33.24, 11.18, 35.47,
24.74, 29.12, 5.39, 24.70, 8.60,
26.40, 19.65, 19.42, 18.79,

21.10, 14.87, 18.44, 21.02, 10.82, 29.21,

20.12, 20.25, 9.49, 14.87, 11.18,
15.13, 25.50, 9.22, 12.37, 11.05,
19.10, 25.50, 10.63, 26.17, 30.02,
0.00, 9.49, 11.05, 7.07, 18.11,
22.36, 13.60, 15.13, 22.09, 2.24,
17.03, 18.97, 4.00, 13.42, 25.61,
18.38, 22.83, 8.25, 22.67, 8.06,
21.93, 7.28, 31.24, 18.79, 22.47,
17.49, 21.19, 10.77, 11.40,

28.16, 23.09, 23.71, 19.70, 18.25, 33.60,

27.66, 22.63, 13.42, 11.70, 13.60,
24.52, 28.28, 16.28, 15.00, 11.31,
28.02, 26.08, 16.76, 31.76, 33.24,
9.49, 0.00, 20.40, 14.14, 18.60,
25.50, 16.40, 13.89, 20.25, 11.70,
22.36, 27.17, 9.06, 17.49, 30.23,
24.17, 30.08, 1.41, 28.64, 4.12,
17.00, 16.76, 35.81, 14.04, 24.76,
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577

578

579

580
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12.00, 29.27, 14.76, 17.09,

13.89, 6.71, 15.03, 25.06, 7.28, 25.00,

12.21, 20.40, 12.81, 21.93, 15.00,
4.12, 24.00, 8.06, 15.26, 16.97,
8.54, 26.68, 9.85, 20.62, 27.29,
11.05, 20.40, 0.00, 8.49, 21.02,
21.02, 15.65, 20.62, 26.42, 9.00,
14.00, 9.90, 12.08, 13.93, 21.59,
14.14, 15.00, 19.24, 17.09, 19.00,
29.00, 4.12, 26.57, 26.17, 22.20,
25.61, 12.04, 13.04, 10.77,

14.32, 9.00, 11.40, 17.09, 4.12, 22.20,

13.60, 14.14, 4.47, 13.45, 6.71,
12.21, 18.97, 2.24, 7.28, 8.49,
14.32, 20.00, 3.61, 19.10, 23.26,
7.07, 14.14, 8.49, 0.00, 13.34,
15.81, 8.06, 12.21, 18.38, 6.71,
10.00, 13.04, 5.10, 7.07, 18.60,
11.31, 16.16, 13.34, 15.62, 14.32,
20.52, 7.28, 24.21, 17.69, 16.28,
17.20, 15.13, 5.10, 4.47,

17.46, 17.69, 10.77, 4.24, 13.89, 16.76,

18.36, 5.10, 9.06, 8.06, 7.00, 23.85,
10.30, 13.00, 6.08, 7.62, 23.35,
7.62, 11.18, 17.00, 15.26, 18.11,
18.60, 21.02, 13.34, 0.00, 8.25,
5.39, 5.00, 5.66, 19.00, 10.30,
20.00, 14.14, 7.21, 14.14, 12.08,
19.31, 18.87, 15.30, 21.47, 11.18,
20.62, 18.97, 10.05, 6.71, 11.40,
21.10, 8.25, 10.30,

12.04, 15.52, 6.32, 11.05, 14.04, 8.54,

13.60, 3.16, 13.04, 16.16, 12.04,
22.56, 3.16, 14.32, 10.63, 14.21,
20.12, 7.07, 12.37, 9.22, 7.81,
22.36, 25.50, 21.02, 15.81, 8.25,
0.00, 9.22, 13.00, 12.17, 22.47,
7.07, 16.12, 18.87, 8.94, 6.00, 7.62,
13.45, 25.46, 8.60, 27.66, 19.00,
22.20, 10.77, 18.25, 2.24, 19.65,
16.40, 11.66, 11.40,

14.14, 12.81, 8.06, 9.43, 8.60, 17.20,

14.56, 6.71, 4.12, 9.06, 2.83, 18.60,
12.21, 7.62, 1.41, 5.39, 18.60,
12.04, 5.83, 15.81, 17.03, 13.60,
16.40, 15.65, 8.06, 5.39, 9.22, 0.00,
6.32, 10.82, 14.14, 7.00, 15.65,
9.85, 2.24, 13.89, 9.00, 16.12,
16.28, 13.15, 18.44, 14.76, 15.30,
19.42, 12.65, 8.94, 13.15, 17.09,
3.00, 5.00,

20.40, 18.87, 14.04, 6.08, 14.21, 21.54,

20.88, 9.85, 7.81, 3.16, 5.66, 24.04,
15.26, 12.73, 5.83, 4.12, 24.70,
12.21, 11.40, 21.21, 20.25, 15.13,
13.89, 20.62, 12.21, 5.00, 13.00,
6.32, 0.00, 7.00, 16.49, 13.15,
21.93, 11.18, 8.54, 18.68, 15.13,
22.36, 14.32, 19.00, 17.09, 8.60,
19.24, 23.77, 6.32, 11.66, 7.00,
23.41, 7.81, 10.82,



582 22.83, 23.35, 16.12, 1.41, 19.42, 20.02,
23.85, 9.49, 13.93, 8.54, 11.70,
29.41, 13.04, 18.36, 11.18, 11.05,
29.00, 7.62, 16.64, 21.38, 17.46,
22.09, 20.25, 26.42, 18.38, 5.66,
12.17, 10.82, 7.00, 0.00, 23.35,
15.81, 25.61, 18.11, 12.81, 18.11,
17.49, 24.60, 20.88, 20.25, 23.77,
7.28, 25.63, 22.09, 7.81, 10.05,
9.90, 26.63, 13.42, 15.81,
583 20.00, 13.42, 18.03, 22.20, 9.90, 28.84,
18.87, 20.62, 10.05, 16.55, 12.00,
13.04, 25.63, 8.60, 13.04, 12.37,
17.26, 26.17, 10.30, 25.50, 29.97,
2.24, 11.70, 9.00, 6.71, 19.00,
22.47, 14.14, 16.49, 23.35, 0.00,
16.64, 17.46, 5.39, 13.60, 25.24,
17.80, 21.63, 10.44, 21.93, 10.00,
23.71, 5.10, 30.81, 20.59, 22.80,
19.42, 19.70, 11.18, 11.18,
ss4 7.28, 8.54, 1.41, 14.42, 7.28, 12.21,
8.06, 7.21, 8.94, 16.03, 9.22,
15.52, 10.00, 8.06, 8.06, 12.17,
13.60, 13.42, 6.40, 9.43, 13.60,
17.03, 22.36, 14.00, 10.00, 10.30,
7.07, 7.00, 13.15, 15.81, 16.64,
0.00, 9.90, 14.21, 5.10, 8.60, 2.00,
9.22, 21.95, 6.32, 23.60, 21.19,
15.52, 14.21, 19.42, 8.54, 20.10,
10.82, 7.62, 5.66,
585 5.00, 4.12, 10.00, 24.21, 9.00, 17.00,
3.00, 17.03, 15.30, 24.35, 16.76,
8.54, 18.38, 11.00, 16.16, 19.65,
4.12, 23.02, 11.18, 12.04, 20.22,
18.97, 27.17, 9.90, 13.04, 20.00,
16.12, 15.65, 21.93, 25.61, 17.46,
9.90, 0.00, 18.11, 13.42, 14.14,
8.60, 5.39, 26.31, 9.06, 26.93,
30.41, 13.60, 18.11, 28.23, 18.03,
28.46, 2.24, 14.56, 11.40,
586 19.31, 14.04, 15.62, 17.03, 9.22, 26.17,
18.68, 16.55, 5.83, 11.18, 7.28,
16.16, 21.95, 7.28, 8.54, 7.07,
19.10, 21.59, 8.06, 23.60, 26.63,
4.00, 9.06, 12.08, 5.10, 14.14,
18.87, 9.85, 11.18, 18.11, 5.39,
14.21, 18.11, 0.00, 10.00, 22.63,
15.81, 21.19, 8.25, 20.25, 9.43,
18.36, 9.22, 28.28, 15.26, 18.79,
14.21, 20.22, 7.21, 8.60,
587 12.04, 10.63, 6.32, 11.40, 6.71, 16.28,
12.37, 7.07, 4.24, 11.18, 4.12,
16.64, 12.08, 6.08, 3.00, 7.07,
16.40, 13.04, 4.12, 14.32, 16.64,
13.42, 17.49, 13.93, 7.07, 7.21,
8.94, 2.24, 8.54, 12.81, 13.60, 5.10,
13.42, 10.00, 0.00, 12.81, 7.07,
14.04, 17.20, 11.40, 19.10, 17.00,
14.04, 18.44, 14.87, 9.22, 15.30,
14.87, 2.83, 3.16,
s 9.22, 15.13, 7.21, 17.03, 15.65, 3.61,
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589

590

591

592

593

594

11.18, 9.06, 17.03, 21.84, 16.64,
22.02, 5.83, 16.64, 15.26, 19.24,
18.25, 12.08, 15.00, 3.61, 6.08,
25.61, 30.23, 21.59, 18.60, 14.14,
6.00, 13.89, 18.68, 18.11, 25.24,
8.60, 14.14, 22.63, 12.81, 0.00,
7.62, 9.85, 30.00, 5.10, 31.89,
25.00, 23.77, 5.66, 24.19, 8.06,
25.50, 13.60, 15.62, 14.21,

5.39, 8.06, 1.41, 16.12, 8.06, 11.18,

6.40, 8.49, 10.77, 18.03, 11.18,
15.13, 10.20, 9.22, 10.05, 14.14,
12.53, 14.42, 7.81, 7.81, 13.15,
18.38, 24.17, 14.14, 11.31, 12.08,
7.62, 9.00, 15.13, 17.49, 17.80,
2.00, 8.60, 15.81, 7.07, 7.62, 0.00,
7.28, 23.71, 4.47, 25.24, 23.09,
16.16, 13.04, 21.38, 9.43, 22.09,
9.22, 9.49, 7.21,

2.00, 8.49, 8.54, 23.26, 12.08, 12.17,

2.83, 15.26, 17.12, 25.18, 18.00,
13.93, 15.00, 13.93, 17.03, 21.00,
9.06, 20.52, 13.34, 7.07, 15.81,
22.83, 30.08, 15.00, 16.16, 19.31,
13.45, 16.12, 22.36, 24.60, 21.63,
9.22, 5.39, 21.19, 14.04, 9.85,
7.28, 0.00, 29.41, 5.00, 30.46,
30.36, 18.38, 13.00, 28.64, 15.62,
29.27, 4.00, 16.03, 13.15,

27.51, 22.20, 23.32, 20.25, 17.46, 33.42,

26.93, 22.67, 13.04, 12.37, 13.45,
23.35, 28.32, 15.52, 14.87, 11.40,
27.00, 26.42, 16.16, 31.38, 33.24,
8.25, 1.41, 19.24, 13.34, 18.87,
25.46, 16.28, 14.32, 20.88, 10.44,
21.95, 26.31, 8.25, 17.20, 30.00,
23.71, 29.41, 0.00, 28.18, 3.00,
18.03, 15.52, 35.61, 15.00, 24.84,
13.04, 28.44, 14.42, 16.55,

4.12,10.44, 5.10, 18.97, 12.04, 8.06,

6.08, 10.77, 15.23, 22.02, 15.52,
17.12, 10.00, 13.45, 14.32, 18.44,
13.15, 15.62, 12.21, 3.61, 11.18,
22.67, 28.64, 17.09, 15.62, 15.30,
8.60, 13.15, 19.00, 20.25, 21.93,
6.32, 9.06, 20.25, 11.40, 5.10,
4.47, 5.00, 28.18, 0.00, 29.68,
26.48, 19.72, 9.49, 25.08, 10.82,
26.00, 8.54, 13.93, 11.66,

28.64, 22.80, 25.00, 23.09, 18.38, 35.38,

27.86, 25.00, 14.87, 15.30, 15.62,
23.02, 30.61, 16.55, 17.03, 13.89,
27.17, 29.07, 17.49, 33.02, 35.47,
8.06, 4.12, 19.00, 14.32, 21.47,
27.66, 18.44, 17.09, 23.77, 10.00,
23.60, 26.93, 9.43, 19.10, 31.89,
25.24, 30.46, 3.00, 29.68, 0.00,
21.02, 15.03, 37.54, 18.00, 27.20,
16.03, 29.12, 16.28, 18.03,

28.46, 27.46, 21.84, 8.06, 22.80, 27.17,

29.15, 16.03, 16.28, 7.21, 14.21,



595

596

597

598

599

600

32.56, 20.22, 21.26, 14.42, 12.04,
33.29, 14.87, 20.00, 28.07, 24.74,
21.93, 17.00, 29.00, 20.52, 11.18,
19.00, 14.76, 8.60, 7.28, 23.71,
21.19, 30.41, 18.36, 17.00, 25.00,
23.09, 30.36, 18.03, 26.48, 21.02,
0.00, 27.20, 29.27, 3.16, 17.03,
5.00, 31.78, 16.40, 19.42,

17.03, 9.90, 16.76, 24.35, 8.25, 27.31,

15.56, 21.00, 11.70, 20.00, 13.93,
8.00, 25.32, 8.00, 14.56, 15.26,
12.65, 27.07, 10.00, 23.32, 29.12,
7.28, 16.76, 4.12, 7.28, 20.62,
22.20, 15.30, 19.24, 25.63, 5.10,
15.52, 13.60, 9.22, 14.04, 23.77,
16.16, 18.38, 15.52, 19.72, 15.03,
27.20, 0.00, 29.07, 24.21, 23.02,
23.35, 15.81, 12.37, 11.00,

13.15, 19.92, 12.81, 21.21, 21.10, 2.24,

15.13, 13.93, 22.67, 26.93, 22.20,
26.48, 9.06, 22.20, 20.81, 24.70,
22.02, 15.03, 20.62, 6.08, 5.39,
31.24, 35.81, 26.57, 24.21, 18.97,
10.77, 19.42, 23.77, 22.09, 30.81,
14.21, 18.11, 28.28, 18.44, 5.66,
13.04, 13.00, 35.61, 9.49, 37.54,
29.27, 29.07, 0.00, 28.86, 12.37,
30.36, 17.00, 21.26, 19.85,

26.68, 25.06, 20.22, 8.06, 20.25, 26.68,

27.20, 15.13, 13.60, 4.24, 11.66,
29.83, 19.92, 18.60, 12.08, 9.22,
30.89, 15.26, 17.49, 27.02, 24.70,
18.79, 14.04, 26.17, 17.69, 10.05,
18.25, 12.65, 6.32, 7.81, 20.59,
19.42, 28.23, 15.26, 14.87, 24.19,
21.38, 28.64, 15.00, 25.08, 18.00,
3.16, 24.21, 28.86, 0.00, 16.49,
2.24, 29.73, 13.89, 17.00,

14.14, 17.09, 8.06, 9.00, 15.03, 10.20,

15.62, 2.24, 13.00, 14.76, 11.66,
24.04, 3.61, 15.03, 10.30, 13.45,
21.95, 5.00, 13.04, 11.40, 8.60,
22.47, 24.76, 22.20, 16.28, 6.71,
2.24, 8.94, 11.66, 10.05, 22.80,
8.54, 18.03, 18.79, 9.22, 8.06, 9.43,
15.62, 24.84, 10.82, 27.20, 17.03,
23.02, 12.37, 16.49, 0.00, 18.03,
18.44, 11.70, 12.04,

27.29, 25.08, 21.02, 10.00, 20.12, 28.16,

27.66, 16.49, 13.42, 4.12, 11.70,
29.41, 21.54, 18.36, 12.37, 8.94,
30.87, 17.20, 17.46, 28.16, 26.40,
17.49, 12.00, 25.61, 17.20, 11.40,
19.65, 13.15, 7.00, 9.90, 19.42,
20.10, 28.46, 14.21, 15.30, 25.50,
22.09, 29.27, 13.04, 26.00, 16.03,
5.00, 23.35, 30.36, 2.24, 18.03,
0.00, 30.08, 13.93, 17.09,

4.47, 6.32, 10.63, 25.24, 11.05, 16.12,

2.83, 17.69, 17.12, 25.96, 18.44,
10.30, 18.36, 13.04, 17.72, 21.38,
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5.10, 23.43, 13.04, 11.05, 19.65,
21.19, 29.27, 12.04, 15.13, 21.10,
16.40, 17.09, 23.41, 26.63, 19.70,
10.82, 2.24, 20.22, 14.87, 13.60,
9.22, 4.00, 28.44, 8.54, 29.12,
31.78, 15.81, 17.00, 29.73, 18.44,
30.08, 0.00, 16.28, 13.15,

601 14.04, 11.18, 8.94, 12.08, 6.40, 19.10,

14.04, 9.49, 1.41, 9.85, 2.24, 16.28,
14.76, 5.00, 2.24, 5.10, 17.00,
15.03, 3.61, 17.00, 19.42, 10.77,
14.76, 13.04, 5.10, 8.25, 11.66,
3.00, 7.81, 13.42, 11.18, 7.62,
14.56, 7.21, 2.83, 15.62, 9.49,
16.03, 14.42, 13.93, 16.28, 16.40,
12.37, 21.26, 13.89, 11.70, 13.93,
16.28, 0.00, 3.16,

602 11.18, 8.06, 7.07, 14.42, 3.61, 17.80,

603
604
605
606
607
608
609
610
611
612

613 }

11.00, 10.00, 4.00, 13.00, 5.39,
13.60, 14.56, 3.00, 5.00, 8.25,
13.89, 16.12, 1.00, 15.00, 18.79,
11.40, 17.09, 10.77, 4.47, 10.30,
11.40, 5.00, 10.82, 15.81, 11.18,
5.66, 11.40, 8.60, 3.16, 14.21, 7.21,
13.15, 16.55, 11.66, 18.03, 19.42,
11.00, 19.85, 17.00, 12.04, 17.09,

13.15, 3.16, 0.00

for (i = 0; i < NODE; i++) {
for (j =

0; j < NODE; j++) {
town[i].dist[j] = list[i][j];
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