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Abstract

In recent years, autonomous agents that think and act by oneself like a vacuum
cleaning robot are popular. Agent learning is one of active fields in artificial intelligence,
and is research on a method for generating automatically agent decisions and action
rules to reach a goal. Evolutionary learning, which imitates the mechanism of biological
evolution, is known to be valid for agent learning methods. In this study, we use genetic
programming (GP), which is one of evolutionary learning.

The individual of GP is comprised of a single tree structure representing agent be-
havior. In GP, the depth of generated trees tends to be deep to obtain complex action
rules because one individual has only one tree. Deep trees with complex action rules
have a shortcoming that there is a possibility that excellent action rules might be de-
stroyed by a single genetic operation. In our study, genetic programming with control
nodes (GPcy) has been proposed to improve the shortcoming. An individual in GPcy
comprises multiple trees. Each tree has the following two numbers: the identification
number that indicates the order in which an agent refers to a tree, and the number of
processes P that indicates the number of repetition by which an agent carries out the
action designated by the leaf node in a tree. In GP ¢y, an individual has multiple trees,
and each tree represents different an action rule. Therefore, GP N can solve the short-
coming that a single tree becomes the deep tree to obtain complex action rules, because
in GPcn, complex action rules represented by a single tree in GP can be divided into
multiple simple trees. However, GPcn had problems that the rate of evolution becomes
slow and it falls easily to local optima because an individual has multiple trees. In the
previous work, to solve these problems, the method generating individuals by using the
conditional probabilities and the cross-cultural island model to promote diversity and
improve performance have been proposed. In addition, the island model that combines
the conditional probability with two islands in the cross-cultural island model has been
proposed. By employing these methods, the improvement in the performance of GPcn
has been proved.

In this paper, to improve the performance of GPcyn, a new method that focuses on



the reference order of multiple trees in an individual is proposed. In GPcy, the order
in which an agent refers to a tree is controlled by the identification number. However,
the trees might not be in proper order. The new method can rearrange the order in
which an agent refers to a tree by exchanging a tree in an individual with another
tree in the individual. The previous methods and the proposed method are applied
to GPcn, and then are compared by using the benchmark problems. In this paper,
the benchmark problems indicate a garbage collection problem and the Santa Fe Trail
problem. From the experimental results, we ascertained that in the garbage collection
problem the proposed method showed better performance than the previous methods.
In addition, the proposed method is effective to overcoming the local optima problem
because evolution has continued after 1000 generations in both benchmark problems.

In GPcy, the identification number and the number P have to be preset, and these
optimal values might be different depending on benchmark problems. Thus, in previous
work, a method for updating the number P to obtain P suitable to the tree in evolution
has been proposed. However, there is a problem that efficiency becomes worse as the
range of P becomes wider. In order to solve the problem, a method to inherit the
number P is proposed. When crossover is applied to two parent individuals, value of
P of the parent individual with the higher fitness value in the two parent individuals
is set to P of both two child individuals. The authors consider that with the method,
the number P can be converged to an optimal value, because the number P of excellent
individuals can be inherited to descendants. However, a value of P might quickly spread
out among individuals, which might cause to lose the diversity of P and to hinder P
from converging a value because the number P in a parent individual is inherited to
two child individuals. Therefore, to avoid the problem, a method using mutation for
the number P is proposed. The method randomizes the value of P when mutation for
a tree in genetic operations is carried out. When the population whose values of P are
being lead into local optima, the method can prevent it by setting a random value to
P.

Additionally, in this paper, a method for determining automatically the number of

trees M in individuals that had been manually determined in previous work is proposed.
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In the automatic determination of the number of trees M, individuals with the number
of various trees are generated to initial population, and a suitable value for the bench-
mark problem is determined by the natural selection. We hope to decide the number
of trees M on a small number and obtain a simple individual. However in the previous
fitness function, a lot of individuals with the large number of trees M survive a lot.
The individuals with the large number of trees M can flexibly cope with benchmark
problem because it has multiple action rules. On the other hand, it may contain a lot
of unnecessary trees. Thus, to decide the number of trees M such as not to contain
wasted trees, we change the fitness function to the fitness function that takes the number
of trees into consideration. As the fitness function considering complexity and perfor-
mance of individuals, Akaike’s Information Criterion (AIC) and Minimum Description
Length (MDL) have been proposed. However, we can not easily apply those fitness
functions to GPon because GPcn using in this study have multiple trees. Thus, we
intuitively changed the fitness function based on heuristics. The small number of trees
M is decided by changing the fitness function. On the other hand, there is problem
that the number of various trees M can not be fully searched because the population
rapidly converges by natural selection. In order to solve this problem, we propose the
mutation of individuals. The mutation of individuals is composed of the manipulation
that increases the number of trees M and the manipulation that decreases the number
of trees M. For the manipulation decreasing the number of trees M, we propose new
semantics for the agent problem. Though effective semantics for the function identifi-
cation problem has been found, effective semantics for the agent problem is not found.
Therefore, we propose a method for deletion of trees employing the semantics as one
way of the manipulation decreasing the number of trees M. The method for deletion of
trees employing the semantics is a manipulation that can decrease the number of trees
M without affecting the action rules overall by deleting the neighboring similar trees.
To confirm effectiveness of the methods for determining automatically the value of P
and the number of trees M, we applied these methods to GPcy, and then made the ex-
periments for determining automatically these P & M. In Santa Fe Trail problem, P &

M obtained by automatic determination were similar values to manual determination.
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In the garbage collection problem, P & M obtained by automatic determination were
different from manual determination. We applied these P & M to GPcy, conducted the
experiment employing the garbage collection problem. From the experimental results,
we ascertained that P & M obtained by automatic determination were suitable values

than manual determination.
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M21IRT. BEAKE, 12OKREETREINS. B — FIIKRIE/ — K2
BNz -z bOITEHZRL, TOUMNAD ) — FIFFEKE ) — FERENRE
BHRiIZEA2ZT Y2V ORI ZRT. T—YzVMEBW/  —FrozR 2R
U, M — FOHEICEIDVWTARMBEZWY, Kif /) —FTZ—Yzv b
FETITREFHZRETS. TV VPR —F22RT3L, T—V=x

w7 —F

O 1
Q R
) —F

2.1 GP OfiEkpl




2 EENTuS I IV S (GP)

YHMEFER NP HO /- FNOSHEEITS.

GPO#MADHENZ K222 7RF. XU, HMAEEADOPIHERZ TS . RIT,
ERLUE&EEOBEGE2RkD L. 22T, BTEENHEIATWRITAIE,
AR O FA KT BEREREEZITV, XEROBAEEREZERT 2. ob, &7
FF THRBPEGTKHICEZDIRERMERE (ZZTIEN) 2425 95, @&
BRI, X, ZRER, FAD3ID2EZH WD,

22 GP DERERE

GP Tix, mtMRMEKREZ ALK T 27-DIC3ODOEEHEEEZAVDS. 2o, %

NFNOEEIZODOWTHIHET 5.

PIHHEARLE N D AR

{iEl A o E ¥t

L R85 Ny~ No

DI/INI N ?

F—F X v bR
|

AR (E

w T

—

2.2 GP ot fhoiin



2.2  GP DE[E#AFE

e XX

RX L, BRENZ2008 RO ZTNTNDO RO T DED K% L Hd
5HETHL. RXDHIZH23IZRT. £F, T noBEEKD L2 —
RO IV RAIIRXT S — NE2ERT L. M230H6TlE, BMEMK L IX
KRN ORI ) — R ADPBRIRS 0, HAEAK 2 TR o BRI, —
FRBAZERINTWS., RIT, #EBRSNWEZ/)—F2R/ —FET 5o K
ML, FEKEERT 5.

LrL, BRINWEZADELLEKU/ —R2R /) —FE&T2561F, R

AL R A2
N

A
N/

)

T-flE A1 TR A2

7 /
A C

—

2.3 GPIZBITHRXDH]



KA

H2® EEEN TR I IvT (GP)

X AT T D730
o ZEINZTH
ERAERL L, BRINEZBEHBEARAOADE ) —FP56 TV XLIZ1DOD
J—=REERL, ZEREBARRIZLI>T/ —FOHEOELE, £/ I3ERX
N/ —RNZ2HR /) —FRE2IT23HRET VEXLMZEBRI NI AD AN
BAZEITO5BFETHS. M24 K25 ICERERD ) — NOBEDOEHED
Bl md. 2418/ — RPZBRINAZEO ) — FORMBEOLE DT
HoEH. HITIE, BEBRINZKE /- Fb2A I/ — FallZHINTWS.
2.5 XM/ — RSB RINZBO ) — FOBBEOEHEOH TH 5. I
i /) — FNOREOEETIE, Ty VOB ETH2HAREMELD L. HlT
X, TYVOBMPEALLEEE2RLTVWDS. Ty VORI R D5 EI11,

B A T
Z0\ N

5 &

24 GP Iz 58/ — ROWBRINGED /) — FOREHD L EDOH

B A Tl A
N

D @

2.5 GPIZHB1T 5/ — RANERINAIGAED /) — NOREHDZEE DI
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2.2  GP DE[E#AFE

BIOESIZWRATZZ Y YDRIZT VY RLITEKR LA AREH IR
5. ¥, TYVDHEDPHoGEITRERABIT Y VEHIRT 5.
RREBRIZED IV RLARLDANEZATIHERINEZ ) — F2HIRKR
U, TZWEHEZT TV RLICER LD REZERT S, K26 ICERE
BAICE2HBEOHZxRT. HlTix, BRI NAZIEKE — NBHrEIKRS
N, FVRLMZERINZIEKGE  — FNAZB ) — Ne 3 580 K% Ek
5.

: 7 vV ZLIERI N
lalis A

: ()

olo
OO

2.6 GPIZBITAT5 Y XELREHAREDANEZDH
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2 EENTuS I IV S (GP)

o Wi fiL

WAL e d, BRINZ1IDODOHMEE» S F v X LITHEKRE / — K2 #EC,
ITNEBRETBH2O0D0F /) —F 2RI ZBETHS. FAOH %227
AT, FT, BUEKOE ) —FOm» 67 v X LIZIHERE, — NE1DFER
T5. flcRERCHEON IR ) — FANERILTWS., RIZ, TD
J—=FREBLTEF/—ROBRLITVRLIZ/) —NE2DERNT L. K
Bz, BInrhTho /) —NER/ - FeI2MoRE2LBT 2. -
ZU, BRI NZEEKOR ) — R/ — FOGHEIE, Sz TR0,

2.7 GP 2B 2 HAL DA
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B3IFE RAE/— RIS GP (GPy)

3.1 GP,yO7)IL3Y) XA

Trx ok, BEZW TS 7307 (GP) B WVWT 1LEEKIERD K% R
DEIIITHER L 2% ) — R & GP (GPoN) 2E L T3 [19], [20]. GPey @
AR F %2 X 3.112RT. GPony DMK IE, T Zn BB BT 28O AR» 5
BElIhTwd., &RIF, 2REZ2RTHBNEFESLTHEBEZRT 7o 28 P
ERoTWwa. 1fHAKOROBE M (D 0% /) —FOH) X, HorUDEH
INTWVWE T 2. £/, 7o AHPIIRITICHMYZLTED, FIAELE LT
(TotalSteps)/M OENRFHE I N T WS, T 2T, TotalSteps IFME T L 123 & X
NTVWET—VzV bORKIGTHEKTHS. HE&/ — NICEMRBERCET
DA, i — RICE T -V Y " BREGFTELTHLPIINTVE. AD
2L, BAFSORENIVWARLSITV, TORIIBIT 2T -V bDOTH
FEPZORIHEINTWVWETB AR PEZHATZLE, ROBHES 2D

fliltk (M=4)
Cl

C2 C3 C4
P, P, % P; ©P4

WS O JessE ) — § O g ) —

3.1 GPoN DKM
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§ 3% A — KAE GP (GPoy)

RIZEB TS, £/, BHNEBZORDBREVKRIIBVTZDORIIETFST -V
YMNOTEEHEA T AMPEBALZLE, WILEBRT 2D, #IES DK
EINEVWARTHD. TOB, ERICBITZ2T Yz bOfTEEHEITIMILE 0
5. T—YxzVbhE, EBLTERZARDITERBD G ED TotalSteps (272 5 £ T,
BEPOARBEREZZIIWMVITHT2ECOEHFELZBEOKRT. £/, ZRLTL
BRIZEFISPZ V2V FOTEHEBPRZORIIFREINTVWE T O AHP %
HMAZBWEEN, TV VY MREBLTEZROITHEHEEO A G D Total Steps
CELEZBAILRIS. ZOHE, YIab—Yary3ETIToRTL, MEBEOK
IR,

GPeN D7 VTV XALIEGP EHBETH B, XU DIT, EAEKRER O LEKZE
5. WiZ, ERLUZEMBMAEOEEE%2 KD D, GPony DK IZEHR O K % K -
TWaH, HAEOHBEXEKIHLTHY, HxoRKIZODVTEfFbHREW. Z
T, MTEMENHE LI TR, BEEREROFAE KR CEEEEZ TV,
MEROMEAERAZERT . b, BTRMEF THRBPESTRIZERD2RK
MREIZHR2] &35, 72, GPon KB IT 2 EBEHEX, GP LRERIZRX, %
RER, BiD3DTH 5.

3.2  GPcy DEIGEE

e XX

GPoNn DR XD 2K 321253 F. GPony @R X TR EE D K&
ZREODZDIT, HUOIZ2OBMMAENPSTNTNRXTEAE TV X LITE
RT2. M32THEINTNOHMAETERINZAZEROKTRL TV
5. M, ThETNERINEZADE ) — KPS T VEXLIIRXNT B/ —
FEZEZERT L. M32OHTIEMARTH ENLIER /) — FD &k /) — F
aPBERINTWVWD., Tz, BIRSINEZ/—F2R/ NI K%
T 5. LrLAELYS, @BRINEZRDPELES K/ — K2R/ —F
LI L561F, ZBXETHDR.

¥/, FHEEOERIIZBEINEZ 7O ABPOMEIZOVWTIE, 200D
fARD S5, MRKiEEZ 2 < FEOBMEERDO 70 2P OMHE%Z 5 EH<.
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3.2 GPgn DHEAREAE

B [, c2

3.2 GPay B3 X0H]
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KA

EE]

3HE

HAE ) — FAE GP (GPoy)

K32TiE, FMEAEALIIZEHMEEKLIO o 2B P25 &ME, FMEK2I3H
k2D 7ot AP %3] EHk<.
22 IR A B

GPoNy DEREHE DK #X 3.3, 3.4, M3512RF. GPeny DERERT
3, BXEFEKICEMBEDODEBDOAEEDOH 261 2D K2ERT LS. £
NENOMT, BEINLEREEHROMRTRT., MITERERRLIZL ST
J—RFNOMBEHOELE, L EFERINEZHETIRODANEZZITS. M33L
B34/ —FOMBOLEEZITILEDOH TH L. GPen ITH 1T 5 ERE
HO/) - FOBMEOEETIE, GP LRMKOEENTHON L. BRI NZA
DE/)—RDONPOSRARERE2ITI /) —FE2 I VXLIZREL, X 33ITHEAR
DOHTRT EIICERINEZ ) —FBKY ) — R THhIXT VX LITER
&0 ) — NIZEEST S, £72, M34D X512 KRE //  —FThhiXs v

s [, 2

TlE A

3.3 GPeN 285/ — FORBEOLT T/ — RGBT 2355 D)



32 GPoN OEERIE

ALIZHEZ DR ) — RICEEL, Ty VOBMPHEINIEH-I2T V&
DIZER UM AR EZERL, 34D LDy VB> 7=2HE6121F, &
FloxTy VEHIRT 3.
MAIRKDANEAZDOH ZRISIZRT. B RO ANEZX D GP & [H B
W, &2/ — K6 I VX LIT - NE#ERL, BERINEZ/ - FE2R/—F
ETDBHARET VY RLIZERLULEHEAIRD ANEZ 2175, K35 T,
BRI N KRZ2EBOK, BRSNW7Z/ - RE2HEBEORTRLTWVWS.
T, TNOOHEEITE > TEBRI NZ FEEKDE KR, BEADE
RIZEBREINTWE 70X AP OfE%5F k<.
LR IVA
GPon D HAL D H % X 3.6 12789 . GPon D HAL Tix, X 3.6 D EKRD
TRT LT VXL HMNEGTIRZERL, TORKDE) — K96

34 GPcn BT 5/ — FOMMDLE TIHERG / — NANERE 16 DB
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H

3& G/ — K& GP (GPen)

e Y

B 5 v XM EIRE R
C1 c2 S

3.5 GPey B35k E O ANEEZ D

fEEITO R ) —R2 5V X AIC12ERT S, M3.6D4HTIE, EIR
SN/ —FEEMTRLULTED, KRG/ —FCAHAZERINTWVWS. &
W2, TD) —RZ2HEITE2F ) —FOHENRL T VRLIZ) —F%22DER
T5. MBI, ZEnzzhEno /) — K2R/ NI 58 RKe2RKH
T5. 277U, BRINAZMEKEKOR ) — NP K&/ — FNOGEIE, #6217
o RANAN

FEEKDERD 7O A PIZOWVWTIE, BEAOERIZEESINLTWY
5702 AP OEEF EHEL.
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GPex DEAEHE

3.2

BliE A

Tl A

B I 2 HALDH

-
-

3.6 GPoy !

X
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BAE I—VTbhUIal—Y3ayv
(RYyFT—7RBE)

41 WE

RETFEOMGELZFEMT 220, 200Xy Fy—2MEL2HVWTERE2IT -
oo THBVEBEE, 74— VAR, FLI -V MOHIETESHEHRLS
WD MG EOJ VB L 2> T\Wb. — )5, Santa Fe Trail & X 7 1 —
VEMNEL, E-METEIHEHRELZ V. S0, 2HEHEOELGER2AT
OMGEDOHVHEE R > T WS,

42 ZHEVWHEE

TAHABVWHEE I, ROONZTHEBOFTTELLZITELDITAZ AN
HFICHEETHIL2ZHNE ULAEZMETHS. THABHVHED 7 + — )V KO #l %
B 41IZmRT. 74—V RIF#E1l <8 11 (—FNAMo~RIFBEL T 2) &L, T
AE2DEFTCHR{ETCEL2T VoV MUK, THDP 10, Z AL H 1 # Fr

BEINTWS, T—Vxrv b e ZARBEIXIZS VALRMEBEIZEES N
REBDIT -V PMDHEETIVELIIREINS., T—Vz VP E1IDDV
2% EHEL, 12Ty TTH AR IS AEL, EEZIEAICI0ERET S, b L
BRODWITNHLDOITHEEITTEIIENTES., 22—V ML, TAHDH
BRAZEET DL IAZBIILNTE, TANEFOTAIZEET S L T A
BREETDLIENTE S,

CoMEICAHVSe NS ) — NORBEZ R 41ITR T, B O I I I 5
J—F, Bigldlig / — FNZ2R9. £72, o (O HIF, ThExno/ — KD
BRI B LTy VOB ERLTWS., K/ — NiE, 22 ¥ ERRIC
WL DhDT Y VEEE->TW3S. “Check the distance from the agent to the
collection place” Ti&, T ANE £ TO MM % 3 BR (04, 5-7, 8-) THEL, £D
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Fa4Em T—VzrhvIal—yay (RyFv—27[EH)

©

Y _
Y

@ -1k 8:“3;142%?& O =»

4.1 ZTHBVHEED 7 ¢ —)L Kl

L1V T =Yz b Po TANERETOMHME LTEREINS. Lz
T, 320 Ty Y%K D. “How many trash the agent has” ¥, T —Y = > b 23 {EFf
LTWaZTAHDHE (0, 1, 2) TEoT3EBODHEEZITD D, 32Dy Uik
. “Check the direction from the agent to the collection place” Tl%, =T—Y =~ b
o R ZAHAIER DG E 8w (B, A8, £81, 4, &£, Gk, £k, &) IZ9
DTCHRET B2, 8DD T v Y% FFD. “Check the direction from the agent to the
nearest trash” & “Check the direction from the agent to the second nearest trash” T
X, ERRIZRLULAEZZ VoV IR oRAZZADAR (8hM) LERENIZZ ADNTF
fEL7\ (NONE) D9 DO D¥ENH B 720D, 920D Ty Vi KD, i/ — NiC
3, TV Y MPRITTITHPRMINATVWDE. TV bDFHENICIE,
i # (Move forward), 45 [A#s (Turn right), 7@ £ (Turn left), 178 LU 7\ (Stay)
DAY H 5 .
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4.3  Santa Fe Trail [f@

#F41 THARBVWEEIZHAWS ) — NofEE

el sl (BWElS, v V) F&aHE

JE#& | Check the distance from the agent to I—Vxy o ZTANERE
the collection place (DisCP, 3) TORHEEDHE.

JE#&IE | How many trash the agent has I—Vxr bDORFFT B TAK
(HMT, 3) DFIE.

JE#&s | Check the direction from the agent to | T—Y x> Mo @7z ZAINE
the collection place (DirCP, 8) Fir D A3 I DHIE .

FE#&G | Check the direction from the agent to | T—Y x> MRS RZERBIEV
the nearest trash (DirNT, 9) TAHDFHDHE.

JE#&us | Check the direction from the agent to | T—Y x> b5 RZ2FHIC
the second nearest trash (DirST, 9) N T HD F T DH]RE.

it Move forward (MF, 1) AN 1 < AHED.
& Vi Turn right (TR, 1) A~ 90 FE L.
ity Turn left (TL, 1) FEs 90 FE[R]HE.

& i Stay (ST, 1) il Lo,

KX THWZ ZAB W EIL, TotalSteps 2250 . LTW3b., =T —Y v b
EZADHMEZZZAZI0HEORKZHEL, TN ZNDOERE O | T Total Steps
INIZBERTELZZTADRBE Ego 275, REOMEZ2I, TORETHETS
N7EZHDOMEN, LT 58 BoBR (41) KEDRDBZLNTE B,

10
Egc=)Y N (4.1)
1=1

SBEBCRBEINTVE CADKRIAZNI0ETH 2720, Ego ® &K
100 TH 5.
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Fa4Em T—VzrhvIal—yay (RyFv—27[EH)

4.3 Santa Fe Trail BEI&

Santa Fe Trail fi@ & 1%, 7 1+ — )V FiIciR s ZHOEZWUD, TEE5/-Z %
COBEZ2EDZILZ2HMWE LAZMETH 5. Santa Fe Trail D 7 «+ — )L N %
M 42123 T. 74—V FIEME32 < 322 L, =T—Y x> bA 14K, 8A%89 il pk
DONAEZIAIREEINTVWS, T—Yxz VY hE12o2D3 A% 54U, 1 ATy 7
THI ALY AEHLS D, BEHEFHAICOERESTLZIEANTES. -V
YN, IOBDHBYRAILEET DL ZTOIAOHERINT 2 MR TE .

CoMEIZHVwWeoNS /) — FOMBEEZRA2IZRT. THAHBVHETRL =
J— FORBEORE RIS, MloEKEITHELS  — N, BiiEkiE, — Nz
"L, BP0 ) WEZENLETNLD ) —RFOEBELBS LTy VOREZRLTWVS.

i

1
1

s] 2o-muE [ ¢

4.2 Santa Fe Trail @D 7 1+ —)L K
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4.3  Santa Fe Trail @&

#* 4.2 Santa Fe Trail MZEIZFH W5/ — N OFESH

T 1] ity (BmgELE, =y V) | Hee
JEf&uE | If Food Ahead (FA, 2) Hi G IZEEDSE B 028 5 hDOHRE.

R | ProgX(x,y) (PX, 2) X ZEITLUTy 2579 5.
i | ProgY(xyz) (PY, 3) X FT LTy #FTL, 2 2FETT 5.

b8 Move forward (MF, 1) B~ 1 < AEED.

& v Turn right (TR, 1) AN 90 FE [El .
T Vi Turn left (TL, 1) e\ 90 FE Az,

Santa Fe Trail M@ TI&, R/ — PRI ZTNW TN OHEFMBIIKS W 2D
Ty VERROEKMENEE, EEHELT Yy VORICERS NI TEBA E IEE ICE
TSR BIZHIToND. ZMEFIKITH 5 “If Food Ahead” 1, =T —V =
YIDHIADIY AR DB, BOPDOHEEIT IR - FTHD, 2D
DTy VaekEo., HEEMEDKIZH 7225 IR/ — & “Prog” & WD Kk /) —
RTHDH, “ProgX” 1£2 2, “ProgY X3 20T v ViaHKL, ThExThoTy Y
DEIZHELSINTVWEIITHHMWZIHIZETTS. Led>T, TARBVWHEL #
By, TV NEIV—F RS5O 1EOSBTEKREOITE 21T 5 W #
WD, 72720, TEHTH2ZCICTHEEYE Y FInd D, [TEHEKD
TotalSteps ICE L 72T —Yxz vy by Ialb—varvix&rL, UEDTH
FEFINZY. £72, GPoy TREKRIZHEODEUEFRKEERT Tov 2 8P
DREINTWVWED, TNRZOARPEGSFLUALGTHORHRE L TWSE D, O
RKOGEHEEPL 70 AR PICELUZRNTROKRKIZSHER T, K/ —F
F, TV VIR EFTLIEHIPAERINTVS. T -V Y bOITHIICE,
i & (Move forward), 45 [E %% (Turn right), 7 B #E (Turn left) O 3FEER H 5.

COMEOEAEIIEDZHORETHY, MKW 8 TH 5. TotalSteps I
400 TH 5.

W
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FHH5E GPy DMEEZR LI ES72HD

ot

5.1 W=

RETEH, BBEOREFH DD IZEAN RN EL o7/ GPoy OMREE 1] £ X
2-ODOMEEZFHWT S, FUOIT, BITMETREIN TV D EMBMERE
AW MEEERFE, BXEMEBEETIL, 2o 2lAaabE & ENHERIC &
DB ERFEEEALZEETNVIZOVTHR . RIZ, GPony DEEB DO AN
WABRSEIZBHEINZ L VIO RBIIESVTRELEZARDIEFE ANE X Tk
DWVWTHRZ. EBRTIE, TNS6DFHE%EZGPoyn CEAL, TABVWHE L Santa
Fe Trail MEIZH# A 5 Z & CHEDKEZT>T W5,

52 TR
521 FRfFffEReEEBWERERTE

GPOWERBFIETH S GPoN &, 1HEPEBOAELZRFODZ e TE, £L<
DITEFHUNZNET 2N TES. £/, ERBIMILTWE2O/BE T LI
TEHNZDHIERILNTEE2, KAPEXRIELTLES 7u—FHEOD
MBI HETEE., LA LAaDS, GPony I 1 HEEZERD K% D722

GEDOENRDAPREBENVEWSMEND 7. T I T, RMOMEHERZHVZMHEAL
AR FEPREINTEY, GPoNKEAT L Z L THIALDOHENH ET 2 L
DHER TN T WD 20, 21]. &M EHEER%ZH W7 GPen (GPen _cp) D # 1L D it
N &2 RIZRT .

L A7) 300 {180 44 4R 9] 2 A2 ik
2: {8k D i & FE % B A .
3 MRBAPEGFHIIGEAIRAMERBIC A>TV RERT, BATRITHIE
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HBHE GPeon OMREZ M LIE 570D

4 % FEAT.
4: 1B R AEAR 2 W CTHEE R 2 EK.
5: BHEE R D O S b & fE R K 2 fF k.
6: A R B D B 2 S A E HER 2 W 2 E AR O &0 K
7o AR AR B D FR D PR BARERAEIC & D R
8 21K 3.

FMEMEHEREHVEZBAEERTIE, AOBNES L THERKUOGKMAME
MEREZERT S, ZhITkD, TNThOBNES2HEOROKLE2EZEL -
TEIHMOERZITS5I LN TES. ZUDIT, BNES T ITHEEKLE/, —F
DENTNDOHERERIZNTE2F /- FOHRBEBHEARA S Z & THERZEK
T5. 88, HIEROFRICIHEEROBRMEAEZH VWS, fle LTK51%2H
WT, #iMESCILORDIEMKYG ) — FAIIKNTHIHERDOER FEZHHET 5.
M51DMEEDIERE ) — FARPS BRIy INR2AMPTED, TOFhIZHEKS
NTVW20L1PHEEREZRL TS, HR1LICEWTIE, FEKIE — FNAM1
ODHELTED, MEEHROOICIERLRN / — FRBH, LI/ — NehERINT
W3, £/, A2 VT, R - FAPIODHEBELTE Y, MEBEHKO
& — Fadt, LI/ — FehERINWTWS., Tho 2 MAHMERICZL
ZEDONKRELITHD. I, ZOHERPSFHMEHMRREMERT S, £5.1

1 R A1 18 R 42

C1

5.1 2 DDERAADE
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5.2 SEATWRsE

DOMERL U T2 EERFEKRF2ICRT.

S EHREHWAZEAAEERTIE, ZUDITKRKDOBIZBIT S/ — R0 B
RIZEDE, AL zHVWT LV —Ly PERECEAUBHEICL TR —F2RET
5., Bekd /) —FOFRMEMNEHRIZEDE, M- FeHERIZLV—-LV Y
MBEIRCFAUBEICL>TFERD ) —RERET S, LMAFEHERIIEIVE
T/ — ROEMZ, WED /) — R/ — FIZR250, KPZKOEI TR D
FCHROEBEBING. fleLT, RE52ZHWTHHT S, 5 MHEMEDFHNEF S CL
DARDKH ) — FWERKRIE/ — FAITRE-ZET B, RIT, #BAFES CLOIEK
Wit ) — RACKRTE2EMEMNBRETHIE2EHVTEMABERO T/ — K%
PET S, RH2 LD, HIREHROD T/ — FIZIEFEKE / — FB2r#&ig/ — R

#£ 5.1 #HAFS Cl DIEKIG . — K A T3 25ER

FNRE TG U 72
/=K # /) — N DM
0 1
B 1 0
a 1 0
¢ 0 2
ail 2 2

# 5.2 WMAES Cl O — N AT 2 540 EHERE

FEEAE R U 72

SN & — R OZMHER
0 1

B 0.5 0

a 0.5 0

¢ 0 1.0
&t 1.0 1.0
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H 5% GPon OVEBEZ M L5720 D5

aMBERINIZAREERH L. 22T, K/  —FBAERINWEZHE, RIC
WA ESCLOI KN — FBIZN T 250MERRZAVT T/ —FOEN%
froCTWwL . 7, B/ — FaP BRI NEZHAECEMEBROOIINT S/ —
DEMERT TS, ®RIZ, AEBERIICOVWTHREKIZTF/ — FOBEMN%EIT -
Tw<.
7, ZUENHERERAVAEBEERIZE>T, HitilERSINEZEEDREARD
T AP, AEOWAERKEFAKDO HIETHREINS.

5.2.2 EBEX{LBEETTIL

EWETEFIETIE, BLOBBTRMIZIB->-TLES>LA» DD, Thi
WHETB7DIC, CPOIBEFHL LTREINT VWS BULMEE T[22 %
GPen KIS L7z [21, 23] Bt BB T F LTI, MMM LA S E L E
LRI 2HWLTEY, BEMZEAEENROE L EREEHOED 2D
OV THEMICHE UBERETS. BXABMEETVEH W GPey (GPengL) P
EAADHENZXS52IZRT. 7, FEBCBVWTHHERZERT 2. RICEMEE
MziEfiL, BETNVORBO1O2THEIBEZITS. B, &5 KD
—HMEHNOBIIBHIELLIBMETHL. BAERBERITON, BEEEHOED

HEEPMMEWEEKEZHREEROBOHEGEI G WA Z R E L B EREZIT R
M5, T0H, BTZMH2HmZLTVWARTLE, ThZThLhOoBO0HWIZAEDLYE
THRESNTVWBEKRERFEZAVTREREERZERT S, b, 87154
X, GPon R UK THARBAEGTKRIZEASRARERE (ZZTEN,) 225 ]
L9 5.

HMAEEHEAOE T, MAEHOEAEOR EICERZE S E/LEZIT > TV
<L MEEAERICE, TV - MGELERD 2BEHREES bOXXDARHW SN
5. BEREEICEIMICEERERDFEMNED Z0, 205 OFFEXER T
AL CLESARER D2 -DEAEEHOBETCRA VRV, £/, BX
IZIEGP R GPeN THWON T WAL X TR AL, BIKRELX[36] 2 H V5. %
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Niztg, kv 4 2 AMOBREICMHAZEN UiTE 25l 5. 2 D,
Santa Fe Trail Bl CIX 1 E DO SR TH > THLHBDITHE) % F 473 % Prog ¥
# (4.3 Santa Fe Trail [ A @ 2% 4.2 Santa Fe Trail B EIZH W2 / — N D
MEZ2R) WdHd-D, 1EOBZMTSODOETOTH 2T 5. BEILS
% HDTEZ asui-1)4+y) & L, 15IRITLD R Z +V St=(ay,a2,,a15)

(a) 74—ILR1 (b) 71—=JLR2

(c) 74—ILR3

6.14 Santa Fe Trail MED DX~V T 4 ZAHT 4 —IL K
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KD~ YT 2R T B, 72770, ProgBABOMALGHLEHFP T
EABPNSITETCHEIVPS DAL LRVWEG S, 2051 EOSRTITE
DHEDFHELBWEH S, “TEHREL” 250835, £/, TAKHVHEELF
FRIZID1IDORIZ3EBEO LY YT ZJAHDORKEZEHL, x>V 71
A% T 5. FUEOFHRBEIIABVWHELFAKTDH 5.

6.3.2 ADE M =EELBESEDFMESR

RKOBEZRUZEAEOXLEEZMRT 5720 HMEEDADEE%IT > 7=
G&mmibiﬁ%ﬁﬁ.iﬁ@ﬁ,ﬁ@ﬁM%%%bt@éE%%th&m
(GPeN(CNT)) E AOB M 2ZERLZEEGEEZHVTWRY (K / — ROAD
REWKT 27-D0BEEEDH %2 WVE) GPan (GPen(ETS)) &l VT & AD
BEBERUEATORIZL>THKZITS. &7 ICBVWTESINLZRDOH L
i, BMHERTEREAEZ R LU EZBEEIERLEZRAORDOZ L TH S.

KBTI, TAHABVEETIEMEAEZ 300 £ U, Santa Fe Trail [ @ < 13 Ml (&
Ba22000&925. 200MBETHETSHEL LT, HAKZ 1000, AOEZ %
6, IHEMDERFEZ grow FAE T B, a2 B8P OYHEIE, LiFED
FER & FRRIZ [1, TotalSteps/ M| D#IFH NS Z v X LAITERTZ XS5 ITHREL TW
5. 7z, REBRTIHMEEKOARDE M OFIAME I [2,200 DF S5 T ¥ & LITER
THLIIZAEHLTWVWS., TOMNT A —=RIZDODWTIX, KO M OEREHILE%
BHULZIEITHEY, il NI A= RHB e, NI A —-XFBIZLDH
TIIREINTZGPeN DN T A— R ERCAIIART. 72, B/ — FOADK
ERIKT 2-ODBEGEE RO M 2ZEB L it MBEABUIZE T 5 HEald, 10.0
L7z, TNS6DNRT A —&iE, FHEEIZE VT GPeN(ETS) & GPen(CNT) @
PR KELDLSICHBELTWS.

TAHARVHBEIZBVWTEAOHZ2ERLZHXTOHERCSITRT. b oD
Other 1&, ROHIOMU EZRLTWE. RKOBM2EZELLZEAGEZHVTWVS
GPeN(CNT) T, 30T DS 20T AU FTOAROHEZERFLTVWS. KD
BMEZFRELTOWAEWGPeN(ETS) Tk, KOBDOLWHEENL S EEFHK>TL
F o 727220478 Other & 2 o 72, F 7z, 1000 tHRIZ B 1) 2 K17 O R Eqc
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#£6.4 2 O00MBEIZHETAENNTA—X

f

ZE PRI B 0.05
YN AR 0.1
S 0.8

i s 0.2
F—F R ko 2 2
) — MMEKK 1

D30RTDOFEH TS 5L, GPen(CNT) 1 83.3, GPoN(ETS) 1%66.8 &7 > T
W5, RIZ Santa Fe Traill M IZ B 1T 5 & RO M E2ER L 21T DK % £ 6.6 12K
T.ORKOBMME2EE LM% B\ TW5 GPen(CNT) T, 50 k170 5 5 32
RITVOSUTORDOEZERLTWSE., KOBMz2EEL TWZAWGPeN(ETS)
Tlx, TAHABRVHEBE L ARICAKOBO L WHERERP L EEHK > TULE-720D 46
X477 Other & 72 5 7=. % 72, 1000 AR IZ B 1 3 %R 47 O £ 8 Egpr © 50 4T O
YT T 5 &, GPen(CNT) 12 85.2, GPon(ETS) 1821 & >TWwd. 2200
EBRHERP S, RKOBEZEZERLULEZEAEPERIIRELRKOBADINEZ I E,
ZTHIZE O EREPAET S I LE2RLEZZD, KOBOHBREZEETH S Z
EWNHER I NI

# 6.5 ZTAHARVHEBEIZBEWTERDOEZHER L 72347 D

YN
2 3 4 5 6 7 8 9 Other
GPen(CNT) | 10 | 6 2 2 4 1 2 2 1
GPcn(ETS) | 3 2 0 0 0 1 3 1 20
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Z 6.6 Santa Fe Trail MEIZ B W TE KD Z S L 73R4T D

RDOE
2 3 4 5 6 7 8 9 Other
GPeN(CNT) | 2 8 8 14 | 8 6 4 0 1
GPen(ETS) | 0 0 0 0 0 0 1 3 46

6.3.3 KD M ZBHRET 2FEDER

WIZ, REFETHLIMEAEDORRLEEZH VT AROEE 7oL 28 P OHE)
WEZGTS. COFEBRMTERETOFRIIROBEMZ2EELLLEAEZHA VT
5. REEIZBF2HEEDOERERDEDODNTA—RE2LRCTIZRAT. 205
DNRITA—RFEMEIISVWVTREFETCDHLIMHABRDOERELREEZE AL 2 GPoyn
@EmMowEﬁ%ﬁmtéi5K%%bfmé.ik,%@%&i@ﬂax—
RIFBECORBEAKTH L. REFEOAHEEZ MR T 272010, HBAWE
ExZ D GP (GPeon), 7O A POMAFEEZEANL 2 GPen (GPon 1), 12
EFETHDGPoNMiy 7THEABPOMAFELBEAROEARERZEAL
GPen (GPenqvi) Z&MEICEA LIS 5.

TAHABVHEIZEVWTEGPoNn BPEAROBE2ER/ L 72 ITOH%EXK68IZRT.
@ Other 1, KOMIOM EZ R LTWS., BIKD GPeny TIE I EDADEK
ZHEBULEZRITLD B, GPeng & GPon iy GPontvi TRZ D & 5 217 1

6.7 HHBEIZBTBRETIEDNT A -4

THBWITE | Santa Fe Trail &
AR DLERETRE Py 0.9 0.85
RO IGIERVEMESR Pryc 0.45
AROEBIER Poopy 0.5
7 VR LIS KDHIBRIESR Prq 0.3 0.5
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B oTWd. Lo T, 7B A POERSFECHEAEDOERERENL KD
INRICEMTHR ZehmRENz., £72, RITO0LI VRO 2~3IcE T LTS
D, WIZAKOE2PHEL TWDI I a2 RBLTWS. RIZ, & GPony 2B T
W5, THABVEBEIZE TS 1000 RO Ege D&% K 6.15 12 R8F . &N
D Ege ik, 300 &R T ISV TIRbBEVWESEZ R L KD Ege D F
HMIETH D, M61505, GPeon £V b 7o AP OMATIEZ H W7 GPon T
DAEPEVHREEZRLTWS., ZhiF 7ot 2P OMATEIZE > THRIEICH
Lz B 2ABPHERIN, SSICHAEODATZL > TADOEM %2470
BIZNKTEEZroEZIONS., 7O AR POMATIELHILDERER%
MAaG b7 GPenvi &, GPenT KD IEVWHIFA TADE M ORI T AT 7
O, mWEEEEFRLEEIOND.

Santa Fe Traill M@ IZ B T 2 X RO 2 E/B UL ZRXITOHEKRE6IIZRT. TH
BOMEEIEERD, GPon v PRERVPGPony EEWVWHAZRLTWS., Zhik,
TOY AP OMAKTIENR L NOIZ T O AR POBERNITAT, M4 KK
D7V ABPOMIZE L ROBZER LS EEAONDS. THEAHK
PrROBOHEHBIEZFKEIZIT> TWD GPon PHERZ RS DR VWAD
BIZEFR LT, HIFEBELIZY Y TR EAELPESRTETW5S. Santa Fe Trail
[ D 1000 R D Eqppy D ZA L2 X 6.16 1237 . FHARD Egpp 1%, #1750 [ D
BERFIZBOVTRIEVWEAEZ R LK D Eqpr DFE¥HETH 5. X616 5
5, GPon £V &, GPoNn1 P GPonMi P A E WHEREZ R L T W3, 7z, 2D

# 6.8 TAHRVHEIZEWTERDOHEER L 2R ITOHK

RKDOE
2 3 4 5 6 7 8 9 Other
GPon 10 | 6 2 2 4 1 2 2 1
GPeN g 12 | 6 4 3 2 1 2 0 0
GPonai | 10 | 8 9 1 1 1 0 0 0
GPonni | 13 | 7 5 1 1 1 2 0 0

69



H 6% GPon OMEBEZ M LI 5720 D5

ol
w 1/
/

S0
m 13}

40 - — GPCN_IMi

30 - = GPoy

20 _GPCN_Mi

— GP ey
10
O T T T T 1
0 200 400 600 800 1000

JLNAW

6.15 ZTABVWEEIZEITS GPCN’ GPCN_Mi’ GPCN_I’ GPCN_IMi @ 1000 tH:
RD Eqc DZEAL

EMAGDODEZ GPenavy 1 GPonv & D B FHBENE > TWE A, MED K
RKEspr TH 589 2 #EH L AT TIE, GPonv & 27547, GPonowvi & 17 8
7270 GPeNnMi P IED VPR VW E 2/ TR Z e bhr b,
EDFRER»S, 7o 28 POMAFREMBMADOERLERZDMAGDLEIZ
EoT, 7B ABMPLEROBM ORRZFAKIZITVHBEIZHEL ZZ L ZTh DN
TA—REERTEEZIENDbrol. 68056, TAHABHVHEIZEWTIEA
DE2FLEF3NVBELETHELEEAOND. ROK2Z2HESFL L 137D K
RAE A& D158 & B 1% 98.1, KO3 2 AT U 72 747 O & B AHAK O 1558 5 1%
90.6 LR >7720, KO 2VPELTWEHEERXoNS. £ 7z, Santa Fe Trail i &
T, X690, RKOK2XZBF3VMELALETHLLEZAONS. KOW2 %
ERLU 15T 0RBHEAKDOVIEE LI 886, ROM3 %2 HG L 72 1817 D i
BREKDFEIEEGEILE.6 LR o772, KOE2VHE L TWVWBLEEZIZLND.
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# 6.9 Santa Fe Trail F#EIZ B W TEROLEER L 7217 D

DL
2 3 4 5 6 7 8 9 Other
GPeN 2 8 8 14 | 8 6 4 0 1
GPenN 13 | 17 | 10 | 4 3 1 0 0 2
GPeN M 2 3 3 12 | 6 6 9 7 2
GPoNIM: 15 | 18 | 8 2 3 3 0 0 1

89

88

87

86

83

Ry
w1 .

0 200 400 600 800 1000
A

6.16 Santa Fe trail FEIZH 1T 5 Gch, GPCN_Mi’ GPCN_I’ GPCN_IMi @ 1000
HARD Eqpr DZA4L
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6.3.4 BHEREICLYELSNI/NS A —F DFHE

HEREERICIDEBONAZEZMEIHEHLEZRADODEM L 7o A8 POER
MEZEMT 5720, AFTRELEZRODBEM OB ZITS. AFITLEZRDK
DREFHETIE, GPeNn DARDOE M 22~10 E TOZTNFNDOMEICEFE X THE
BREfwv, MEFP1ZFS<R2302MBEICHLZRKOBM LTz, RER
T, BAEEICKE ) — FOADKEHEIKT 23 MBAHKEZEHL, Yot 2HP
DHEREFETHE 70 AHP OMATFIEEZ H W7 GPon (GPonp) 1T & -
TAFILEDZAROBOREERITo 7. THEBWVEETIXMEAE % 300 £ L, Santa
Fe Trail [ @ T3 EA% %2 2000 £ $5. 2o0M@ETHBETEHEL LT, AR
B & 1000, KO %6, YIMEMROERFEE grow AL T 5. £XF X=X
FE64ZHW, EAD T 00X 2 P OYHIE X [1, TotalSteps /M| » 6 F > & L
ICHRETS., ZCOHETHONEZRBBEICHL 2 RKOBIX, THABVEETIXT,
Santa Fe Trail M@ TIix2 Th o 7=.

T U Iz, A UKD %A~ Santa Fe Trail B #E 12 D\ T# %3 5. Santa Fe
Trail @ T, RO IZBVWTDHROH2VE L TWwWEHeINTE R, 5H
DHBREIZLIDHBREAFIZLIIBERTHRAMKOERILB SN A7/2H, Santa
Fe Trall MBI B WTH L 72 RKDEIZ2TH S eEZoN, HEREZMS Z & IZ
FOKRDBZZIEDVTE., ROBOHFHREL ROBDODANFIZLEREDH TH
LGNZMBEICHLZT B AKPOMHEO —#H%2K610I1IZRT. £ 5 DWREHIE
CBWTE 7O AR POMATIEIZL>T, RO Taw AR PR #ELDOH T
HERIZREINTWS, ZITWHO MBEICHELEZT o2 ZH P OMEEIE, &k
HRIIZBWTHE A E L AMHE (Santa Fe Trail B8 Tk 89) IZ3E L T\ 5 {H{k 23
BLETO A POWHETHD. 12720, RKOBOHBREDHEGEZARDE2 %
ERLEZRITOR THREMERIZBVWTHEGENRARMEIZZEL TV SEKIERL
7 U A POEETE. R6I0VLSLELLDREH[EFEIZEVWTEREL &5 &
TOo AOMEE R > TE Y, Santa Fe Trail FEIZ B W CIXMEIZ#H L 72 KD
BMMEeETovABPOMEZFAKRICERCTERLEERS.

RIT, THBRVHEBEIZEWTIEEHHREDH R L AFITL 2RI REL > TV
5. FBRIC, RERCESINZTHBATHEZITS. R6.11ICAFTHRE
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# 6.10 Santa Fe Trail FBEIZBWTEARDPEER L 7= 70 28 P DEDH]

FE H#
K1 A2 A1 A2
183 183 190 190
147 1 179 1
195 13 2 151
95 14 153 153
155 155 95 186
170 6 51 184

ENEAROBTORBAKD CAZ B o BEBTREER, BB LET0 2 AHP
Dl %, RCICHBPREZ IV BONZRKOB2 ORBMAKD ZH%EH - 728
CEETRE, BBELEZTn e ABPOHIZRT. R6ILDAFTREL RO
TOMEKIE, R1LAZNHARRTEBA, R2353 A %285 2 L IZRMLZTH
WA, K6 ZTAZBTAHILICHLLZGERIZ2EEL TS, KD 2,31F
Bib&oTH0, AHUAHBENEZES IS 12D AE L THMEIXA V. £
2, RTIZ2O2WTWHIZTAZHIZILEBTRIILETETVLRVWEZD, KE2HIR
ULTERER DR VWEEZFZONE., ZNH6DKRKD X ST, RO L WEMKIZIX
WEK R RN Z S HEAET S, —F, ROC2OHBREIZ I VB ONZKRKDOE2 D
Wik, R1ZZTAZHS TR UZITEB, R2IETAHAZHBTH I LITH
fEL727E8HMAZ2ERFELTEY, BENRY Y TV REKE R >TWS. 72,
EEEPBERE RS MIED S5, MITFESDNIWIEL S 10 HEDOERL =&
RKOTO LA POE%E2EK6IZICRT. ZOXRPLE, KOBTOMMKIZIX, 7
O ABMPHRNILKDHEODZBRINTVARVWERKRLZAPZIGFHELTWVWSE Z N
bhroiz.

BB, TABRVHEBEICBWTERSINZAOBM L 70 A8 P OE%ZHW
THBRERZITS. EBICIE, @% OGP, KO %22 L7 GPen (GPan(AUTO))
EARDOEETE LT GPony (GPen(MANUAL)), N F NI &M HERZ W7
fidl fA& 4= gk F 1 % B A U 72 GPon cp(AUTO) & GPon cp(MANUAL) 2 Fl W 5. i
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#6.11 RO T OREKDERN T AZIE 728, TR, 7o 2 P OMHEOH

A1 | K2 | K3 | K4 | K5 | K6 | K7
o728 42 12 7 15 23 1 0

T 20 2 0 38 2 38 0

a2 P 24 10 10 23 23 24 11

#6.12 KO 2 DIEADEARNZAEH 728, #THE, 7ok 28 P OEDH

A1 | K2

o728 98 2
BT 2 98
a2 P 25 25

#6.13 THABVWHEIZBEWTERIER L 70 28 P DD

FH H &)
A1 | K2 | R3 | K4 | K5 | K6 | K7 | R1 | R2
24 10 10 23 23 24 11 1 27
16 16 1 5) 1 1 1 24 18
7 1 1 1 1 1 8 25 25
) 36 9 13 5 13 13 20 20
14 2 14 2 2 2 2 15 95
11 25 8 25 23 25 11 1 10
3 3 3 3 3 15 20 31 31
3 3 3 3 14 3 14 17 17
11 11 16 14 26 16 ) 19 19
9 3 3 9 9 3 3 22 22
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RBCE 300, tEAREZE 1000, KOBEX %6, MIMENDOAERKFEER grow FR & T
5. 7, GPeN D 7H Y A POMEIX, ThZTNORKOBIZHIG L 7ok X
BHOXy bAERCIILSMEIT L IZS VX LATERNBESI NS, WD FIEIC
BVWTH, HEEICIEKREE —NOADAZEKT2-bEGEL2EMT S, %
DN T A —Xi%, £64Z2HWNWS. 1000 D Eqgec DEL %2 K617 I12RT. &
HARD Ege id, RIT30HOKRIT IS VTR ESVEAE 25 L ZMHKD Ego
DEETHD. M61TH26, GPEVEHEEZEGPeN DAV EWEgeZ R L TWS.
¥, HHREICLIVBESNEZRADEM & 70 2P %\ 7= GPen(AUTO)
D 5D GPon(MANUAL) K W £ @BV Egec 2R L TW5A. 72, MM SR
L BMGERTFEEZEALZGPeNcp KBEWTH, GPen cp(MANUAL) & 9 &
GPen cp(AUTO) O D E WHE 2 2L TH Y, HBRERAFCRERRTEL
Do-MBEIIRELADOEEHKATELZLWVWAS. £/, AFILL2ADOHDHL
ETIE, RMFE2ZEEL GPeNy 2 @B ETTD2LEDNH - 70, KX HB®

100 sp=r=cCS=SS=SssssssssSss == GPy
90 :1 L7 (AUTO)
4
S0 !': gy === GPex cp
{’; (MANUAL)
70 S
F GPox
(AUTO)

60
PO / — GPC‘N

0

/ (MANUAL)
40

EGC

30 —

20
10 /
N4

0 200 400 600 800 1000
LR

617 TAH VWV EIZB T S GP, GPCN(AUTO), GPCN(MANUAL),
GPoN P (AUTO) & GPon P (MANUAL) ® 1000 tHARD Eace DEAL
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KA

HB6wE GPon OMREZ M LIE 570D

EEZHWNIZIEOEFTTAOEERET LI ENTE S,

6.35 F&&H

AKEITIE, GPoN LB T2 ROBMOEHEREZITD 20T, ROFEERL -
PGB DO E A LA DORREREZIRE L. KOV M %% p& U 7= A BB,
MEIZHELZTE2RTNIBRAROEERET 520D MBEKTHE. ZDFF
MBI DA EE2HERT 2ERTIE, MHOMETREINTVEIKIE ) — KDk
DAZMKT 27D DOFAMEB L KO M %5 U 7= #F il B £ 0 ik % 17\,
RKOBM%EFZRUZFMBEBIZEI > T/NILRROBIZHREIND Z LDVHERT
EVA

T2, EIRDO RO % HENIRLE $ 5 55k Tld, Santa Fe Trail B IZ B W TIiE A
FTCHRELEADODHELEAKRDODADOE 2R/RE2IENTE L. £/, 7THRAHKPLIZ
BVWTHRAKROMBAPE S N/d, ROBE T 0 & ZH R K HRE D@D
TABDZEPHERTEZ., TAHARBVHEICIBWTIE, AFTHRELEZMELER
SEROBMZEZHBREIZE DG, TNENOROITH ZHAL /&R, AFITE
DPESINIZMEMAEOARIZEMKLTELAZ A, BBHRETLORESI N
AR Z2o2ORZAEMICEHRA LT WA, £, HEOEE»S RTH HEIRE I
FofonzzRAOEEzEHLUZMBED AR EP o220, NFTEHAODTFEI &
BTERVADOEEZERCTCELLEZONS. LT, REFHEIZL-T,
MBI L ICAR R T a e ZAMEARDOBEZHIWIZRET 5 LMW TE L.
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H7E LT

ATHIBEOATFIZBEWT, HNZERT 2200 —Y v bl i78HO
M2 BB AR T 2 FHEOMER TR TEk, Bxlk, TodD12TH 3 HE
B 7a 7537 (GP) 48R L =% ) — N & GP (GPen) % W 72 i 5%
Ziro T& 7.

AKX T, EUDITGPeNy DHEREDOM E2XK 5728, KOEF ANE Z FiE
ZIRELE. KOHEF ANE X FTHEIX, GPeny DK EBR DO K% K6 #HE 5
Lo TEHINTWVWAEILIZEHLEFETHS., KDOJEFP ANE X FILIX
AKOEBPLZVWEE T 2 FKEUMEO KA LR P 572, LArLAaDR
5, RKOBPDIBRWHEIZERE T L IIHET 2RO EZHELTLES 28
2, BT RWI e R b ok, LEWoT, KOEF ANE X FHERIELANL
WHEHHLZHBEIZSW AN THIEEALND.

WIZ, GPeN B WVWTHRBEBMNBR AT A —XTH2RKOTEHEHEZRT ot A
BMPOHBIREDZDIZ, THEAHPOMAFIEL 7o AH P DERERD
REZT->72. EFBRTE, 2200MEZ2EBL T o ABP OMAFIENEIN
K Z DR TE. MAFEORFREEbhzaE L 7o 2K P OIUR
ERiCEORELAETOD L ABPORRERE, 70 AHPOMENPKIFIZEE
INTLES 20, HEZT o2z ELTCLE->. LEN-T, THEA
BPOHBRETFTEL LTI, 70X AR POMAKTENESTH > 7=,

BB, KOBREHBRET 2200 FEL LT, FMEBO LT KD %E
REBOREZT o7, EBTWE, KOKE 7o A0 HFHIRE %I\ Santa
Fe Trail M@ T AF L RAMKOMEREZ, ZABRVHECIIABREIZLD AFL
RLDERER. £/, AFLHPBREIZIVES N RO E H W TR
BRZIT 7288, BBREICIVESNZ RO E AW GPen D 5 28 W\ M e
ERU. UEDRo>T, REFEILE->T, AFTRRES2FZZ 2N TER VY
HIZHE L7 ROBE2ERTE VWA D.
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it T

ARIFZEICHEWT, TIHEE W /2 LS WL K7 5 WA 7022 B 88 T % 8 50 A
AT 7 TEMAE @SBl —BRICECEH L ET. GBERO N TSR
LB PEETCHEAELZHAT, ERQIFFBCORKRLRERL LRBREZIET
WhZS N TEE LA, £, AMRZEOHABRTH - 7= =ML H#,
A EEOMEBRNNBERCEHE» L OS2 HEESE#H L £T.
o T, KRBT KRZE BREZER SEBTERICEBI L WK Z E W
TVWEREE, KX DOBRICERRIBR, THEE2HESE L. 2 ZITHELSH
BE&RULET.

I, BRTHDREEMEFEMARICEWTIHEL WZZE, BEE
5FTHELATKES o MEZFREAZKICHES E#H VWL LET. REIZ, T
VRKETOSFEBTHEWHEIZH R 2T > TERLZEDEIAY, ZZIETHE
HATKNERIBEIZHEHOLEFEL TV IXWVWTT. bR TIVEL L.
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