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Composite Service Recommendation Using
Contract-Net-Based LLM Multi-Agent Systems
Yuki Tobisawa
Abstract
In recent years, Web services have become indispensable in all aspects of daily
life and industry, and the importance of service composition—combining multi-
ple Web services—has been increasing. However, conventional methods require
users to describe their objectives and requirements using formal expressions
such as temporal logic or predicate logic, which presents a significant barrier for
users without specialized knowledge.
To address this problem, agents that use Large Language Models (LLMs)
to infer Web services satisfying goals from requirements described in natural
language have been proposed. However, in single-agent approaches, numerous
API specifications and domain knowledge must be consolidated into a single
prompt, which tends to reduce inference accuracy due to prompt bloating and
input limitations.
Therefore, we introduce a multi-agent system that coordinates multiple LLM
agents, allowing agents to distributedly maintain API specifications to alleviate
prompt constraints. Specifically, based on the Contract Net Protocol (CNP),
a manager announces requirements, contractor agents bid on their capability
to handle tasks along with API proposals, and the manager integrates these to
finalize the composition plan.
In realizing this approach, there are two challenges to be addressed:
Inference Task Allocation When decomposing tasks based on CNP for user
requirements described in natural language, it is necessary to verify how the
decomposition method should be selected according to the granularity and
ambiguity of requirements, and which role of agent (such as the manager)
should appropriately handle this decomposition.

Organization of Contractor Agents In CNP, as the number of contractor
agents increases, the communication volume for announcements and bids
grows, which tends to reduce scalability. To mitigate this disadvantage, it is

necessary to examine which APIs should be assigned to contractor agents,



v

consider category-based hierarchization and aggregation of contractor agent
groups, and verify how differences in organizational structure affect bidding
accuracy, composition results, and communication load.

For the first challenge, we compare three task decomposition protocols:
manager-led, contractor-led, and collaborative. In the manager-led approach,
the manager performs task decomposition and category decomposition, an-
nounces task specifications, and contractor agents bid on their capability to
handle tasks along with API proposals. In the contractor-led approach, con-
tractor agents perform task decomposition and category mapping based on their
assigned API specifications and submit bids. In the collaborative approach, the
manager presents task decomposition, and contractor agents perform category
mapping for the decomposed tasks and submit bids. This research clarifies
which of these three protocols is suitable according to requirement types such
as granularity and ambiguity, and analyzes how differences in task distribution
affect the consistency of composition plans and plan generation accuracy.

For the second challenge, we seek solutions through organization of contrac-
tor agents. In this study, we adopt a design where each contractor agent handles
a single API, and leave the evaluation of multi-API assignment by category as
future work. Each agent performs inference and bidding by referencing only the
specifications of their assigned API, and we verify the effects on recommenda-
tion accuracy and communication load.

To validate the effectiveness of the proposed method, we conducted evalua-
tions using composite service data from ProgrammableWeb. Specifically, using
400 composite service data items as test data and targeting 909 correspond-
ing Web APIs, we executed service composition applying three types of task
decomposition methods—manager-led, contractor-led, and collaborative—and
compared the plan generation accuracy of each method. By comparing gener-
ated service plans against ground truth plans and calculating precision, recall,
and F1 scores, we evaluated the performance of the task decomposition meth-
ods. We adopt single-API assignment for contractor agents in this study and
leave multi-API assignment as future work. The contributions of this research

are as follows:



Inference Task Allocation We compared three task decomposition protocols
—manager-led, contractor-led, and collaborative—and analyzed appropri-
ate methods according to the granularity of user requirements. Evaluation
results using precision, recall, and F1 scores demonstrated that our method
outperforms single-method approaches.

Organization of Contractor Agents We evaluated a single-API contrac-
tor design and its impact on recommendation accuracy. The effects of

assigning multiple APIs per contractor are left as future work.
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X B0E - AL - BIROBHAICBWT, % —Yvary 727 XOMTH
HXNBHRE A7 LTINS, 32— v 3B XOZH gk 27
DEFRL N, AMUAEROEN L BEWEHE, BLXUAPIHOMERHS. o
¥ b7 ZIIHY D APL Jlikc O & NEINT X R 703 2 I & A
API, BXUOHEZ AMLE LTIRRT 5.

AWFETIX, #EERZ 27 DBELSE (EDRA Ty T EH#EMHY T 20) % CNP
LOREFHER e ARL, A=Yy TER oY I 2FER HERTO 3
FHRERGEE - T 5. Zotiick b, #EROTERE L FFULOEE WD,
API H#EREB X UHEHR 2R M5 X 2 E2HL2ICT 5.

3.3 LLMICEDLKI—>xzV b

AIFFETIE, HASRE TR IN 2 —FERB X API S E A L L
T, Y=L RAMD/=DHD API B 24N T 2Him TR e LT, LLMicHEo<
I—YxzYbeHWS.
AKYRAFAIZBIFSLLM -2 22 MR, 93—V ryT—Y =z b 2K
DAVIIIRI—V Y IO EINS. -V x> ME, CNP IZHD
B - AKL - BIROPHHADOHT, BEICEID ¥ TohHEm X R 7 & FET
L, TOMBEEZIRMNEX vE—Y LTOMRICHE T 3. Zhickd, ¥—
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You are the API Selection Manager for a mashup service.

HeEmiBTE

Follow the three steps below when performing your reasoning:
Step 1: Infer Core Functionalities

Based on the given requirements, infer the core functionalities of the mashup
service.

json

{...}

RIS HERIER

Available categories: {available_categories}

X 2: a7 MMERDOBE

Y 2 A LLM ONEHERR e LT U 2 DTl <, Ao S8 - b
BATRERHERR X R 7 DRF e L THEBINS.
3.3.1 O 7 L&

AWFZETIX, 7oy Mol ELET Y L — P LTEHEL, 12—V
¥ MZR—DIEFTIRRT 5. BEARENCIE, (1) &ERFHR LR iR, (2) #
FEFE D, (3) HAERDIEE, (4) #HERCDERIFEROIER, L WIIHT
AT 5. Suy T MEROBE RN D ITRT.

3.3.2 AYbr39RI—-TxI>hk

av I r7xT—yx > ME, @5 APLICEMbEIN/ LLM =—Y = v b
THD, SEF =TI ¥y oRNEINEXAIAEE AT LTS, faYv
L7 7 &%, BEPSIATEER APL Sl O A% AW THERZITYV, Y& R
7 Y ATREDL T 2 NS 5.

HYATREC HIWT L7235 A, aY b7 XYV M, HETRLEZD
N5 APLfEfli e, ZOHIWHARILEZ AfLE LT =Y v ITRT. Z 2 TR
N5 AP f&ffild, A7 ABETERLMRAT v 7 (3) APL vy F 2
WYL, 36 AP EAOMHER LTI oh s, —7, HY A6
CHIWT LG EICIX, FHRX vk —YBIRT 2 TAMZITDR .
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3.3.3 Yx—SvyI—-TJxVh

RA—=Tr T =Yz ME, T-VERZZHL, V- XEN2EZHE
TAHHEEHES LLM ==Yz b THE. v —I v, AT LHMETE
Fe LcHEimafRic o, #imx X7 2L, CNP iKit-Tary 77 &
-z bR ET 3.
MLEZELRE, ~32—YryIT—Yx Y N, BROaY 727X 5iE
RSN APLBM & ARILZ HLE - FRA L, Zoke ke 0BG 2R L LT,
BAEINCERA S 2 APL 282 EE X 5. O, #imRAT v 7 (4) API
FHUTHIE L, RHEE D 5 ORMEEIR T EIR T 5.

TDEII, ¥EA—I XY IT—Yx ¥ ML, TELLHEREREENT 2 EF
EEREOHEIZH W, aYy I 72—y v MIEMEICE D S /T
MiziES T, mHEER  MAENERREZWIZLSETNS.

3.4 ZOr3lL

AIFFETIE, CNP WZEIK Y- RERITBNT, #imx 27 OEMESHE
(COMGRAT Y 7R EDT—Y 2> bHHEYT ) ZREGEIERE LTS,
BRI, AT AMETERLE 4 27 v F7OHamBE (a 7 #RED 7,
ATV, APIL~vF 7, API ER) %, v —Y vy —Vx v
FeaY 7R =YY PORITED IS IZHHIEEINICE ST, Biz
B2 —CRERTa s arEHErT 3.

RETTIE, HREXRA T OGP ERLZ 23—y TEH oV I %
FER GFA o 3 AR eERL, EAREBITE2AENE, MLNE, B&
U7 APT BEOHEE Ik Z HMEIC T 5.

341 XR—TvEBREIRIDRE

A=Y ¥ BERTE, Y- RERCBBERHERO KT 2~ —Y v T —
Tz IAEYT S, 4 X7y TOHGREREICB T A EEIHIEZLITO®E D T
H5.

o R —Y DY (1) aTKEEDME, (2) ATV Y BT, (4) API

IR

o IVIFIUXDIHY I (3)API v F U

AHFARTE, 2=V vy T -V "B —FEREMH L, DB 7
BEB X ONMIGT 2 APL A7 3V 2 HANCHEE L1 LT, Zhoik XA 7Tk
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A |
a— | Manager | | LLM | Contractor

|1 BR(EAEE)

2 (1)I7HIESR + QAFTUTvELY |
_ 3 O7HEy AT IV IRR | |
4 & R AVAER(BE, BEHTIY)

o
=

5 (3)APIR wF > H($BLAPIFREEZ r RE)
‘ 6 ESAPHRN + 1RHL

-
>

7 Afl: APHERI( B 5) + R
B (4)APHEIR(AFLEES - B HERGE)
_ 9 BIEAPIES | |

: 10 SEUER(APIE T IZAPIFE)

a—+ |
o | Manager | LM | Contractor |

™. -
. \

N

X3 vx—YyFE o brarod—4r YK

LTary o7 RIRETZ. RNEIE, R 288, HED T2 0E
FN5.

HBaAY IR T—Y 2 ML, REINEER S TIVICHE SR, H
BMRSIAIHE7 API i 2 FIWT API ~ v F > Z %247\, AT 5 &k
L7 APL &t (HH) & ZORMWZE AfLE LTRY. v+ —Y v, NELT
MLz - a1, ERPRe 0BEW 2R L LT, REHN7Z APLES
PHEESES. HBR~YA—YyFEE S0 barlody—r Y AM%ZRT.
3.4.2 AVIZUVRTEBRIRVSE

ay b7 RxFERTE, #HERORT a7 21—y NIER
%. 4 A7 v TOMHEFmERICB T 2 EESHEIELTO@ED TH 5.

o WA — % DY [ (4) APT ER
o IV ZXDEH (1) TN, (2) ATITVUS YV, (3) API

~vFUT

AHRTE, v 32—V v —V 2V ML, 2—VERLXZDIDERAI L
LTREL, sl neh 7 IV HEIITORY. a7 71—V <
¥ M, BEOHEY APT HERICESWTERCZMIRL, a7 #iEsmBs Lo
ATV Y I ®2{To/ BT, #ET 25 APL &M LRIz AfLE LTHRR
T 5.
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Q
-y Menager um Contcior |

|1 EREREE

2 & BRNZ 00 OFESMLL)

| U3 (LIPS + (NFIUT SRS + (3APIR Y F LY
| |4 #igE T O U ESAPHER + 1RH

-

5 AfL: (#iE,HF 0 ) APHER JRHL)
6 ()APHIR (ALK - ESURE_ |
7 BEAPIES | |

| 8 EEER(ARIE AR

‘ Manager ‘ ‘ LLm ‘ Contractor |

-y
T
X4 av b o72FETabalos—rr AN

THF—I ¥y T -V MX, BEROaY T 2RI AR EN
L, RENEOREUEEHE L LT, RIS 2 API E£5%EES ¥
5. Moicary o r72FESabaroy—r v AMERY.

3.4.3 WHARA R DR

WIZITIE, ~ 32—V xay b7 RAMPMERE A7 RSHEL, WEOE
ZHAGDES. 4 X7 v TOHGEEICB T 2HEHIILATOHED TH 5.
o VA=Y Y DHY (1) a 7 EEENE
e IVIIZEADIHY I (2) ATITVUTYEYY, (3) APl v v F V7, (4)

API #4R

AHRTIE, v —IvT =Yz bR —FERD S a 7HEREDIEE TV,
HH UGB 2 XX 27 LTRET 2. FaY b7 22—y M, &
HINEREICH L TH T TV EMEZHEE L, H2Y API HERICESWT API
2y FUIBIOERZITY, BRATRE AP EMH 2RIl AL LTRT.

XA —=I ¥, BEALEREL, BEReAR 0REN LA L LT, &
72 API £6% API Bt L CHEE X ¥ 5. MBWIHFAR e barosy -7
VAR EIRT.
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A (] ] (]

|1 EREHREH

2 (1) A7 HIRES R I EHE)
3 O 7 MR ‘ |
4 RE: JTHEERE + ERER)

L S5 (2AFIUT v E RS + (3)APIT w F 2 (18 L T Bikdk)
‘ 6 H 7V ESAPHRSE + RHL

7 Ak (070U APHRELRRD
8 (APHERGAS - HAH - BISER)_
9 BIEAPIEA ]

|10 SEERAPIE T IZAPIE) ! I
:"I,__\?L | Manager | | LM | Contractor |
j?

X 5: a7 a raroy—4 v AKX

F4E5 FHE

4.1 SEERETE

AL TR, 288353 CNP R—RD<ILF - =¥ FFRICOWT, #E
MAAZEDYTTabar (xxr—YyEE - ar I XFE -G &
2. av b7 72—y x> OMBKICOWTIZE— API B OGE!
ZRRAL, 273V B TEE API 2N S8 28%5HISBROFEL T2, v
FTHOREWZBVWTDH, 2—HER (vv>a7y F7EHE) AN LTAPI
BEERAERL, EfGTE Y OGS X > CEHEAERIEE 253 2. LLM 121
gpt-0ss20B % W7z,
4.1.1 EERT—X

AL TIE, V—ERHEE TNV MRS 572912, ProgrammableWeb 121§
HENTVWEIHEEY —ERX (Mashup) 7—&ZBIUHEFH—E X (Web API)
T—REMFHLE. HEY—EXT7T—RIX, EEY—bLXHrxF—r L, HS
- R ATV, EEF - RHAL, WY — X (EH APIO—%), B
JOID 2 LTHFT 2. HAY—E XA 73Y BIUHERY — 213865
FET 2580855720, WIndb U X M LTS, RFY—EYRAT—X
i, ¥y —exfExF— L, Y= AL 73V, EF—EXFHEHY, ¥—
Y 2IMEE, Y- XFHE, BLXOID 2Ee LTHRET 2. 772V 1ERIZ
BEMNEINTBY, ZOIBHHEEREXA Y AT73V, ZhANEZY T A
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"H—EzE" [
[

n ~ — n {
AL HFIYY, .
g hedOn EEY—ER": |
"“IAFIU.., [
1 hFEIU,
n.{j._ezsﬁﬂgxlnr rljjj—_j‘u n
[ I
" — R R " — A ",
1 [
s "EAL TS API"
"t — C R ?

L

X 6: JRFH—ER X 7. #EY—EL R
T — X DA T — X DGR

7Y e LTS, ZhoDEMEIFVTND ProgrammableWeb T2 —12
IDFEEINZBDTHS. HEY—ERXRT—RICWAREVPEETNE7-0, i
WIRY LTI 4 NVRY T ®EiTolz. 740X U IEHEX, HEF—E A0S
28— X (Hl APD 23, FFV—ERAT—XIHFELRVL a—
RZEBRANTZ2Z2THS (F—XEEIEIRK2 - K3 I1RT) . ZOMHDOFER,
BEV—ERAT—RIF 4284 fFe o7z, Z L CHEGRY — RBUZ

BB, KETEET—-2HITIERL, T2EEOHEIME (R¥—~<) %
K¥ LTrRY. HF¥—bE 2R (Web APD) ¥ — X DOERMEEZX B, H#EY —
' 2 (Mashup) 7—XOMBMEEZN @ ITRT.

¥/, HEV—ERXT—RIIREIGEN D7D, BE—CADWRY—
X (HH APD 2EFH—LRT—=RIZEENRVLaA—FE2RINT 27 4
VR VT RITo Tz,

ZOHTEEY —EX 1002t L, FHirT—X2ty b LTHW .
4.1.2 FHEEE

HETFE (CNP IKESL v LF—Y =2 v FAR) THEEXN S API #iE
FEROMEZ TS 2729, #E#F (Precision) , HH%E (Recall), BXU F1
Za7EHw5d. BEZ API £—BUCH S EAFHEiL LTITS. AFZET
X, BRIGHERRZT TR, Fu bk aloEECEIT 2 PRI
WTHERDIEEZEE L, #HREED L OB TRENZLT 2020
%, BRI, 70 bk alilBW T RORBE TR 21T 5.

15



ATFJdVBIETERSE 32— ay 77 ZNR2—FERITH LT API
AT AV EWE LB THS. HEINLAITIVIET S8 APL %2
MBS P v LT, EMES G L ORERITS. ZOBMBOFEIC XD,
ATV LNV TOERBROBELZTETE 3.

AR aY b7 22—z r FDALE LTHIR L7z APL BIOEE %
P LTHlid 5. ZOBRBTIE, &2 77 XB3EHDHY API Al
WICHDOWTEE LBMAEEN5720, A7 VEYTRA KD b
WO DIAEN S, AMUFEOFMICE D, 3> b7 27 XOEMPEERD
COREFEHINTWE 2R TE 5.

RISHE ~Ax—YvyI—YzVIBRarV I 7LD AMEEN - HE
L, RIS % APl £ Z2ELEBETH 5. Z DR O
2, BEFIE2MR LTOMEBELRT.

IS 3 BRSO E T 22T, &1 ha BV THERD ¥ DB
BECHEDH LA TS 202HO2ICL, XRRAZDRITADBECHHEE
K 2 250 B2 C T 5.

MAT, &£7a baro A b—=27 YEoRFHEIL, FOETHER L. RO
NN
4.1.3 RRX—SvEEZIV 7R

~ 2 —=Yy FEARXOMREZRT. AAKXTE, FT~v1—I v 2EH R
RRAZGRL, RRAZICHLTHT I ZEDYTE. 20k, B h
TAVENRATIVDAY I 7RV Y MTERLTANLERT, &
BICAILAER D o3 Y)72 API 2T 2L VWO RN TH 5. R AIRTED,
F 72 ERY TR TIREERIX 0.111, BT 0.607, F1 X 0.177 2o
7o AMLURFRCIREAZRIX 0.047, FHEIT 0485, F1{EIE 0.079 72 o7, i

F£1:EHROF—27 U8 (F)

7R Ab=2ry | Hhb=2Y | #b=2 >
R S g 9843.45 2716.56 12560.01
av o7 2FE | 1952788.10 999575.98 | 2952364.07
toha 522411.36 71828.16 | 594239.52
H—r—Yxz}h 14323.79 28580.34 |  42904.13
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BRIIFTORRUCLERNTR R Lz, ZduX, AL TR API DRk S, 1B
CEENRWVERMDBZ L AN THS. RIEHAKRTITESHRIZ 0.159,
FHIHERIZ 0298, F1{HIZ 0.193 7o 7. BEARIIATOR IR TSEE L 7=,
¥/, b= ROV TIE, ORI L TRONFWTH o7, B+ —
7 URIKI12,560 THH, v 2 —=I ¥ BHEANCH T IV ER DAL Z 2T, R
BRBEESCUMEPIIHTE LD EZION5.
4.1.4 AV EZVRXEBERRV31H#

ay b5 7 2FEAFAROHRERT. AAXTE, w1 —Y ¥ B ZDD
D RA7 e LTREL, FFlRDERCA T VHE I TORV. RRITRT
W, A7) EY TR TIESHRI 0.145, HEFEIZ 0.357, F1 X 0.184
Yol AMLREETIEARIZ 0.020, BHE*EIZ 0570, F1 {EiX 0.031 &7
D, HERPIKEIIE RN L., X, a5 27208 LThTra)H#
Ee~vF o 72IT57D, 2ERNR—BEIRY, ZHOMERLR APL 23
e LTIRRENZDeEZONS. REMARTIZEEHEIZ 0.034, HH
X 0.116, F1fEIX 0.049 &2, 3 KOPTHERHBEWEREZRLZ. a v
b2 7 XDRFGEAERZ SR T 2 FREIR N2 D00, REKNRERR
BONEHEXr, Fx—Y = ¥ MEHOHMEED R —BDHEROMEERTICDOR
BofeZEZbNSE. =27 UEIIATIH 1,952,788, 1147 999,576, #8aH#Y
2,952,364 £ 3 ARFHRRKTHD, v 32 —I ¥ IZX DR DIAADRVE EZHD
Ay 7RIS - AMMLEREDIRUHER, BERL 74 V20 Y TARD
JBHINHE AL,
4.1.5 WHABXII 5

B A RORER T RS, K=V YW XB XX IR ar 57 22X
2H 7 IVFREMAEDESZ T, BEMLZMMEOMZM5. £ DI
RTHED, A7 VEYTRATIEERIT 0.047, HHEFIZ 0.347, F1 fEHIZ
0.078 ¥ 7o 7=, AMLERSE TIXEAZRIZ 0.034, FHHFEIZ 0.260, F1 X 0.058
Eholz. HERIIORFRUCHARTE T L. 24X, AMLTHEM APL A
REN, ERICEENRVERMOZEEN/-0TH L. Mak Tl
E3R130.083, FEHFEIZ 0.223, F1{EIX 0.114 72 o 7=, HEERIIFTOR S
NTHEL. Tk, REMEROBERER A —Y yFETKXLD BEL, 7
HICX O FHMIEEE 24T, b—27 2 EiconTii, 3AROFTHRD X
FEL ol b —27 UBUIHI 594,240 1E L. ZHE, v x—Y vk a
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Y77 RMTOZEEDOP DI BFHAL, FRAT v S TOALTIHEERL
77D TH5. REOMEERE BT 2IFMBRITZEL TVWIEEZILNS.

F 2: HEERRO K

B HR WEHR | {EE | F1AE
TH—Y v FE 0.111 | 0.607 | 0.177
av b7 XFE | 0145 | 0.357 | 0.184
trha A 0.047 | 0.347 | 0.078
H—rx—Y=z> k| 0174 | 0.310 | 0.208
~r—Y vy FE 0.047 | 0.485 | 0.079
Step3: API~y F Y ZWm | av y o7& FE | 0.020 | 0.570 | 0.031
toha i 0.034 | 0.260 | 0.058
BM—rx—Yxz> b | 0106 | 0.121 | 0.105
~ 3= v FE 0.159 | 0.298 | 0.193
ay o7 XFE| 0034 | 0.116 | 0.049
e 0.083 | 0.223 | 0.114
BM—r—Yxz> b | 0137 | 0.141 | 0.130

Step2: A7 2V HIY THE R

Step4: APIZERIE
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E5E EE

51 B—TI—SJ1> DR

H—0DH LLM =—Y = ¥ MIZHD AP k285 25T, v
¥ 7 BRI & SREAFNC K D HEREEME T LT wvw. — 4T, v 42—y
FEHRE, R =V ¥ DBRRAIEe T TVEETETY, av 77X
DY D APT ARRICEDWTAILL, w2 =Y v G HER L THA
THREWHIRMNZ I a ralzio., ZooHIck), B—2—Y 2V b
A U3 VIR AW RS 280 BE R B SR I 5 2 —fEHEm DR B 1 2
o, YO MR Z /b LR RN T N2 720, HHRBLEEGRD
MECES R oNz. FRIC, B—x—Y = ¥ PARIEER 0.137, FHHR
0.141 TH 2D L, 3 —T ¥ FEGFUTEER 0.159, HHFK 0.298 2R~
LTEBY, RV AL - REDTa P aLEREROZICHFS LTV
EEZLNS. XHIHHFABTIE, BWER 0.083, BHR 0223 tH—-T—-Yx
YIMARIDBEET 7, v+ —YyFEAAIDIEVEE R, X
7 DROFEIEIE SN2, AMAMROME CTHBBEAIELLT VW &
WEBLTWSeEZLNS. AT7IVEHYTHKHED F1 HIFHE—TZ—-Y 2 b
0.208 I L~ —Y v FEE 0.177 L H—DABEVD, REHETIE~r—
Yy FEN 0193 THEH—D 0.130 7 LM 2. ZHAEFHE—T—I =¥ F2WHHD
AT TV AETREBHR 2T 7, EMHETEZHD API 2 —HHL
BT 2 7-DRMEMBAEALR T, HERMEPLLTVWILIZEZEEZD
N5, I~ =2 v FEIK, AL EHE D BRE T % PSR E T
X570, PO A T I VHENZ DML THORBNBBELZHL LiFohs.
¥/, RAEHEEICEEN S APL ROV 2K T2, B—x2—Y =Y FAK
X 5.94 HFTHD, ~3x—T ¥ TE (3.19 ) BLUWHFAE GBs57H) b
ZWv., ZHREHE——Y 2 ¥ PARXPMEMZILFIE LR T L, @RI VR
FEAEEN T 2EADRHZ e ERLTWS. —F, WSLFI—YzV
RTIEE R 53R 7 T VHINC K o TERMDP DIAEH, RER APL 235
BB D I WEIBEROEZICHFS L TWI e EZI NS,

ROCH Y=z PROERDRT.
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5.2 7OFIJILEOLERER

ARFHTHR L3 20 rbanr (vx—YyFER arv o7 2FE
B i) iconT, #HERE, #HRa XN, BrXUOS AT LRIV
B OB EEITS.

5.2.1 HERBEOHS
HEREOLBICBWT, v 3=y FEUPRHNT Y 20BN MEE (G
EH0.159, HIHEK 0298) Z/RL. ZOHERE LT, v4—I v X 2HER]
DATAVEDIAL (Fy TR Y7 Ta—F) B, HRZEMZBEUNCREL,
EARIR API 250D 7 4 X GRo T AML) ZRIRINCHIRTE 7 mdZBif o n
3. Wi GEA 0.083, HHZEK 0223) X, av a7 ZAcohTa)H#
B3 A=Y X iITOMBEL VIS FMBRTFRELRODOD, v —Y v FiE
AIZYOREIGE Lo 72, 2L, FaY b7 7 ZDRANREE TS
FTIVEEWEHW T 2720, SATLLEKE LTO—EBERREBIZL L,
R LTeA—I v BIERICIEfE LT R 3, H2WVIEER o BT
Ry 28ENREE - /lzbfERah 2. av b5 7 XFER GEEE 0.034,
% 0.116) X, 3 AROPTHRBEVEEL R L. LEL, av 7%
FEIIR LTy TRTHD, HY API DHFRICEESNT X R 7 REITZ %
LWORIEDS DB, FEBRIZ API v v F U VR OBERRIE, B~ —Y > b
0.121 1 Lay b7 7 2FE 0570 &L, RFTHERSIN =62 H 5.
—HTHTIVEY TR EDHFAR D F1 {HiX 0.078 t&xBEL, AL T
% APLIZG|oR6NZ Z e TAHTIAVHEOREMR N L EZA NS,
Br LT, MABRECIIERELREFHIEICT L, REBEMETNLZ. B
FofERIZ, LLM ZHWESRILF L -2 P AT AICBWT, ek EE
S (Rba7y ) kbbb, HIEEOHREE (LY 7Ry > ofEl) %
BLUEEBRLREERIREDSD, —EZAEMD X 5 iR 2 227128\ T
WBHEMTHZ e ZRELTWS.

5.2.2 HWRIXLCHREOES

Heima 2 b (F—=27 28D OBEAETIE, ~3— v FEROBAMEEEE T
Holz. ZORE—2 28 (1.2 77) 1F, % (859 55) O 50 70 1,
HM—rx—Yxzrbh 5K tHBELTHN4 7D 118 E-7=. ZhiF, ~
F—= v FERPYARPE TR R 7 e MG h 7 2 ZIAMICER L, BRT 2
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3 3: HRRRHERE API B (F35)

HR S5 APT K
~ 3= vy FE 3.19
e 3.57
av b7y XFE 4.61
M—r—Y x> b 5.94

av b7 2% (APD) OAIZAMERDZ L WS DERAERE] 2EHLT
W37 TH5. ay b7 7 XEERTHREMROMERNIFEI NN, Fav
b2 U XPEE R NIRRT 2729, EEICWEIRKEO#EL —Y = ¥ AR
WEDbEE, Ro TELREDOEBRREMUESHRECR D, WERE 7 1
NER) Y TERPEAR L., FEEE LT, a5 7 2FEMOBN—2
B3y 2.95 B (A 1.95 B, B8 1.00 BR) EL, v+ —YxE
HAIDR) 236 £, WML O 5 FITHY S 5. MHRANC, H#AETIE, <5 —
Dxar b I 7 ABMTOZERBOX IS - a YHIREL, £AT v ST
DAHDBEER L 72, Frcidadici, FMEE2EMHET 272008 a X b
IEHICEL DL ZeRHL IR o 72, SHEREE LSS, AP BOHEMN
KT 2R =074 OBlR2H S, BERENHITE2vr—Y v 1
HMOFGHROAENTHILEZ 5.

5.2.3 ERIRHE APIHOHS

RAEHEEICE NS APLEOFENIRBITRT L1, v 31— v FE 3.19
fF, Wi 357 4, av VI XFHE 461, B—x—Y x> b 594 T
Hole. B—Z—Vzr MIBEMZILLAELRLT L, BREREMES 2K
TAEESRONE. —HTIAFI—Vxy FARTIE, RN HT
IV HIFNC K D RS XN, B AP DERAEHEEICE DI W T &,
HERPL Fl ORFFG LTI EEZLNS.

524 BESBCREMOML—FFT

&7a b aloRErEESHORA» BT 2y, UM RO ML —FA 7
PR TE S, v =Yy TFEHI~A -2 Y DA - BEPRKEL, v —
Py VO A T VHIERRD L, FOBRDY Y F VI THREIT S Z ko
LWweWwd YRy (B—fEERIGEVEE) 280, L L, SHEOFEERERD
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i, ZOV R 7 XD EENRAE LDV v M EES Z R ENT. il
Blay b7 2FERNIaY S 7 2OBEEEERL, 32— v DY
I RE RN CHT T X 2 [ReE 2 R0, ToRE L L THRAEDEM
XLBEARXINPEATS. Fcay b 7 XA FERATIE, S —Y 2V bR
M7 U 7 B E 2 D7, AR TORRFAEIMD THEIZR D,
Re LTRHBEVWEBECH-7-tEZ2 615, SEOEBRFREICBNTX, %
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