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Abstract

The Heterogeneous Capacitated Vehicle Routing Problem (HCVRP) is a critical research topic in
modern logistics optimization due to its extensive real-world applications and complex constraints.
However, existing methods often face challenges such as high computational complexity and limited
generalization ability when handling heterogeneous fleets and multi-objective optimization tasks.
To address these issues, this paper proposes a novel HCVRP solution framework based on Deep Re-
inforcement Learning (DRL). First, a Linformer model with a low-rank attention mechanism is in-
troduced, significantly reducing the computational complexity of traditional Transformers in large-
scale problems. Second, a multi-relational node selection decoder is designed to enhance solution
quality by dynamically updating node features and modeling vehicle states in real time. Extensive
experiments on randomly generated datasets demonstrate the performance of the proposed ap-
proach compared with various classical heuristic algorithms and existing DRL methods. The results
show that the proposed framework achieves significant advantages in both solution quality and
computational efficiency, especially in scenarios with complex constraints and large-scale instances.
This study provides a new theoretical methodology and practical tool for solving heterogeneous
fleet routing problems, offering broad application prospects.
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Table 1. Parameter and variable descriptions
# 1. ST ERA

i Hik
n 2 P K
m SRR
e M X={x)  ARES RSO, S FORRE T
x AR, X eR, xi:{(S’,d’)}, TN =Yk R
X' HPVEASE, XA}, BB TR
s RN LI AR R
d' R AR, %L F R0
v Stk v={]"
0 SR 175 6
) IR v EHE T B ) IRAKAMEAL; RZ A0
I Ay (ENE P X ATREIR P ) 2 R4 A
fif, P4 24055 — SR /2R v (3
D(x',x') A A R 7 2 AR L AR S

2.1. [EIREEAR

HCVRP [ {8 n] AR N : A AT E 1) HCVRP 7 LA A : 78— AMECIEX IR, & —ANEi%+
D x0 FFETFZ P X = (X ]i=1,2, 0} o TR 0N IE S m RSV = (v, vy, | ALK
BN, BERAARFMAREQ M f . BNE s x BARENTRRE ', A EMABCE O 1
Ry ARIRVT I ZE A R e RALIEAT S5, JF IR BIFCIE oy, 3 E BRIk ZE BA R 1R 2240 11 e R AT gk
I (8] (MM-HCVRP) 85 /MY G50 B A 4250 1) 247 B S (8] (MS-HCVRP) o
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MM-HCVRP H 5 k%5 :

D(xi,x'f)
minmax| > > Vi (D
el | iex jex f
MS-HCVRP H Fr R4 :
) D(xi,xj)
miny >y @
veVieX jeX f;;
52 LA 2% AT (R B«
D=l ieX ?3)
vel jeX
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ieX keX
S-Sl =dl, jex ©
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Figure 1. Solution process diagram
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Figure 2. Model architecture diagram
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Figure 3. MHA and MHLA legend
[ 3. MHA #1 MHLA [E{

W, WARA MR A WAL BIRE B mSaE T, HhmiLasne - 2R ERE kA mEED
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T3V E—A nxk e IR P, FHFIH F-(EVW,.V) THEARNER Skt . THEE R

head, = Attention (QW,%', EKW,, Fy ")

ow? (EKW') (15)
=softmax| ———— |- FyW/
\/Z kxd
Punxk
MHLA(h,.’) = Concat (head}” ,head}’ -, head!” )VKO’L (16)

Hp, w2t w2t e R ool e RV el e R™ & MHA 2 1 R #2350 &), HBEME
BIEGRE MER IFMEER R, DSt G RHER R . B NERJERIF RS RES, U E
O(nxk) BN TAIFN R A S o A SRk % — DN ER/NB AL b, 10k <n, T LURZE /D A7 RIS
[B]YH#E. MHA Fil MHLA X A& 4 fios. BffE, (EHATERIZE ML k2 B At 10— ok b 3
FEZRFRIMEE, WAXAT)FIR:

M = BN(hj + MHLA' (h/)) (17)

B = BN (M + FF(M])) (18)

3.3. fRILER

3.3.1. EIRiEFMRLE
R TR 5 T AR O PR 8 TR MR R AT o MR A0 AT B T PR IRON . ZERRAE IR
ANHIERAERFAEHRN o X EEHRN St | 2R3 A B A IR R AT 5 B AR R At A 280 ZE Ak B e ok
(1) ZERRFEIRN: 9 T PR A AE ST P IRIRAS, FRA 1€ SCERRFIE | R ¢ = R R IR
t KB UE
¢ =218 T gl T (19)
Horb, g RORER v AR - 1B AR LIRG — N R g I, T Ry, B R-18
B R THAT R (A SRS, ERRHIE N SCEE PN GRS Eow, B b, BEAT AR, JREE A
ReLU Wi R AL 512 4ERT 5t 4z 2 ik — 0 A B, A5 BB 0125 ¢ B (1 B3R E RN B om0 R
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(2) BRARRAEIRA : BRARAF AL M I 2280 B AT 50 70 A2 R SR IS U2, 5 SRS D 48 DA S i 20 B
w4 R A ST 0 TR v, DR ¢ I, JRATR R ARRAE R S0 G e SUN R AR G, TRty
RUPHRNHEFI (R, Af R s BRI . Bk, AR I B ARRHE b N S0 C) s LR

Cl = Iy, ] | 1)
Hot, @ e R (S ERAN N, BFNTESE N, G A AR, iR v, 7E 0 B
G T AT R R SR by o SRIE, TR R B AR R SO SRR A T R A

TR A, SR ZE BN BRARRRAE Cf « ZAFIERE 58 I BA TGRS 5w, Rl b, INER MEHE LA R —A
512 YERHT AR Z AT B, DRS¢ I R BRARRHIE RN H, . FORIR

C = max(@f ) (22)
étR Z[étlgétza”'ﬂéth (23)
H = FF (W,C! +b,) 24)

Ja, AR H) FIERARRHIE IR H] BOERAE 2, JFE BA S8, b, K25t
TR, SRR IEN softmax BRECTHEL ML IR, WITF s

H, =W,[H ,H |+b, (25)

p, =softmax (H,) (26)

Ht, p eR" KITGER p] RonAER D ¢ S HE AR50 v, BORER o AR SRS, W] LAOE i 5728 e £ i s
A0, BB IRAERER [ R p, MEAT R RIEFR R IR v, KV RO AR 25 FO SN o

3.3.2. EXRETRIEF MG

FATB T A ZRANT FUEFARRD A0 4), DT R 2 MBS R R ek H Y
AT RUHRNAR [ A B AR R 4% (8 5 220 v, 0 Rk B & LE BT  PA R I 55 R AR
FOMAG p, GERTP BT CARSS T R R, T8 8 28 IR %05 ) B9 ad o ARG R HR B2 EAT
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Figure 4. Node decoder and Multi-relational node decoder legend
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hmask — SOftmax(VthN ) @ m;/ O hN (28)
7 mask 1 - mask
TR 29)
noi=)
pn-mask _ softmax(Wuth)O(l—mtv)OhN (39)
7 un_mask 1 un_mask
ot 1 (31)
ni-

Hr, w, Mw,, RIIESEL my ROV RRHRRERE, by FORWARA. XH, "t RRED
V3R] AR ORI RN, A" R 5 ARV IR R SR I RN . T S RO & e
R IS A5 U 1 BN A R ) BN A o IR RN G 55 U (7 R b G
TR 9 IR 22 5K 28 BN SCRFALE :

[};mask,ﬁunﬂmk’hﬂkl D ]’ >1

> m,t

Hf =

t

L (32)
|:hmask’hunimask 7h7,0 ,Dm,t:|; t=1
2R FZ PN SCRHIE HY R AR R20 ¢ B0 SRR SRR e . 285, BN SO E g AN B 2 3k 4k
PEER I T SRR A 2 00 R SRS ER S5 15 4 PR . 5 9migas 28 ¥ MHLA AN,

X5 Query RH LN HE, 1 Key Ml Value K H 1 ik N HE X
Hf = MHLA(H;W2 . E,h W5 Fh W) (33)

He, we, wr, w', EMFERIIIGSE, KUTmMEE. R, @k8am b a5, it
ATEREE, AR R 2603 A
(WoH;) (Wehy)

Jir

KW, W, fw, AT SEL BATER] C =10 KK u, BWIE [-C,C]TERIN . fREGE8 X% 7 midt AT
MR . B RIE R softmax BREEAT IH—1L:

u, = Cxtanh (34)
t

Uy

e

3 < (35)

p, =softmax (u, ) =

FEVIZRIN B, BRI T ARRS B ER p,, HOSRREREI T, CEMIAN B, AT H BT
i M ERBEE p, .

3.4. MSHERE
2SO M B BT RN R . R BR B L (s ) R IR, ST 2% 0 AT VAN -
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VBL(9|S) ~E, [(R(a|s) —R* (s))V log p, (a|s)] (36)

TEN Rt RE b, FRATIAE FH T AN 288 SRR R«

(1) SWEII% R (als) , WABRER A p,, A AR A 0 28 A

() e R (s), FF PG ROt e, FEmIT R (o) KM 2 . (EEA I
FER, @R R AR SRS RIS P B AR L, R Adam ﬁﬁ%%&?ﬁ%ﬁ%%&v#(ep)o
4. SCIOIGHF

AR T RATE R E AL 5 3] TR e HCVRP W s2IG VR4S, Zm B K BA AR FESE
FIZEHZERBN . EWIMLIET O R, FEFA AR TR, Bingix/MUArE Emi 847 Bt E ey
B RAT BT A]
4.1. LHGE

PAVXAT T SL5G, BEASMTLZET DRL IR TS, RN KR HENRISRT. ZWAT

JBCIE O, FIETIUE B RENL AT A3 R EBEATHCIE . O 1 RA DR AR B PPAL, (RS A AR
ML S HOIEIT .

A EAN % LB R AR ARAE BT IETT T [0,1]<[0,1] I BENLAIRE 255 5 SRAEGE A {1,2,--,9) THBENLA T,
Beik Hh O R SR [ e A E . FRATPEAL 7 PIFZE AR, V3 FI VS, V3 RN 20, 25 F130, V5 A E
N 20, 25, 30, 35 M1 400 N TVEMERREME, BAERE P EE N V3 Dy 40, 60, 80 AT 100,
V5 480, 100, 120 A1 140

BAVHEAT T 525, LI PR HCVRP BCE : MM-HCVRP fil MS-HCVRP. 7E MM-HCVRP 1, fif
AR HEE N 1.0, DMETEA R R MR 2 AT AP LU . 76 MS-HCVRP H1, 4R
ESHAREMKR, VBB REEEBINS AR, M S AT B 8.

IRt 72 A A FH Zh A 2 i s, AR RS B AN [F) 25 P J SR I s pE RS LM . NI R IR
$% 1,280,000 KIEAR, 43709 2,500 /Mt . BT 50 ANEBA G EREE, ISR EI18 50 AN, Y
MR IE RN B 128 4E25 (8], JEIE IS R0 SUE PRI B AT . [ Adam TRALER, WILG%:2]
N 104, B IAEERL 0.995. N TR E ISR, BREEVEEEET N 3.0, FFRH T 0.05 FIEERE

IOUEAE TR R 1,280 ANSEE], DAMRERSCES 2 I — Bt BT SRUR A TEAH A (A gk
17, CAHBRUFEZ R RA— 80, BOR AT IR VEAY .

4.2. EEBOHT

T VA BRATER BT DRL BV 20, BATHHAT T AT, W R LR & 8 s R S
AI—Fh5eHE M) DRL ik, BT 3/ MM-HCVRP s REITHEE 20, JUHRERRRI SEfld, Jak
T E AR, DIRESEBRI S HhnitE . NIIRSEI AT, Frf VA e M R AR 2L . R 2% 1A
WHE R N isAT, SR BB BN T teah, FEAETTIA S R B AR B 2 ST R b 25
TR, DOEN SRR R

AT SR HE TS PR R B BRIIRA T S5 (SISR) WAL HIE(ACO). K HEL(FA)
FEE TR BE SR AL 2 ST BT = T (AM) . SISR [8]7Ef##R CVRP K HAZMI LRI 4, 18 1E H s (E M
AR T LKH3 J3 &%, ACO J7k[91% '] s I 8] 7 1) 5 4 ZE 0 B A L 1) g AT 742
B R IR AT R I A A R SR IR TR, S D VSRR [R] . FA J5R[10]02 A G K HURR IR M i
FRAS, B A T A R A e S A [ R AR AR LRI I . e, AM (62 b () DRL J7vk, @il sifhs
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SR R 22 215 r IR B SR mE, T A% TSP A CVRP o) @I o

NT R B, AT T RWRE, B BRI XS, 5 MM-HCVRP 1)
WE . BMRUL, ACO M FA MIEA B AR [ UL E Y e, DA SR IERE, MBS 18 Al A [
EIEARE % . XF SISR,  BATEAGH JE AR B AR TR, Fovrads AR B vl 8 2 % P 388 o, AT
ARAEAS ] 0] A R AP B SRk g o 6T MS-HCVRP 755, f# ] 5 MM-HCVRP SZ56 4[5 1) )5 & X
FEHE T

B 7ML E T, BRATTEAE B PRI AN R] R B4R G R SRR VT A AT AL T DRL 757 28— Fb
S AR EN VR RN, S8 AT SN I 48 (o FERF SO B, SR PR e I R - T S
FRAIAE 45 ool e 5 wE R IR N AM (Greedy)fl Paper (Greedy). 55 Fh RS & REESEL S, & TG
Al SR AT HEAT RAE, TR IE R ARG NEIE . A SE R AR MR 47 1,
FINT R 2RV . BER S R RS 2% 46t HEAT softmax B 2 LI, BAEIEREE S R, M REEEH
W AE MR . FERATHISLEG T, S E N 1,280 F1 12,800, AHMN ()45 53 57~ ~ AM (S = 1280). Paper
(S =1280)H1 AM (S = 12800). Paper (S = 12800).

T ARG T SR, FRAI14E MM-HCVRP A1 MS-HCVRP 5 T, A# F =50 25 A T30 45 1 28 DA gk
TR, SR BIER 2. £ 3. R4 ML S F, OFEEGFRER IR, WP HFMEOD).). &l
5] B (Gap) M1t i 8] (Time). BTt MM-HCVRP Wit AR &, Fd ) b2 @k &N ki 8
FrAE -5 B 6 R I G 1 5 IR AT BB B . RS S B e = RIS AT RSP IAME, SRR ERATTR
ROEA SR R M.

BTAVR B R, A& 5T DRL B EAE SR B35 A MR B R R (RIS, S35 0aks b 17 o SRR (],
FEARA L TG E RN, IR AR T AT 7 VEALE w5 AR R RIS S5 ) 2 6 % A% K] i) Rt
7 71 o

M 2 BsaG45 o] OB 6T B =54 MM-HCVRP Al MS-HCVRP 521, 45 i R fi# 5% (SISR)
FE/NFUE ] (V3-C40 F V3-C60) 528 1 e /N -F- 38 B ARME AR AR B, I Hok S R A B . 48
M, [l i) A R 48 K (V3-C80 A1 V3-C100), SISR A ] e B, S8R KR il 8 e 1)
THRE RIS, M HAED LN AR &AM

FAITH) DRL 75 7%:(Paper) fE AN A SEME T (PR AEFIRAE(S = 1280 F1 S = 12800)) LI 0. Re il )& 7E V3-
C100 ] MM-HCVRP 526, Paper (S = 12800)ik 2 T A% ¥F 15 H AR 1E(9.00) F1[AI B (1.24%), AT HAth
FEMETTVE o« XUERA T RAE SRS E$ 0 0T 7 T PR AR o BEISRAE /NER R bR SR AT (AR, R
TR AR K. BAR S = 12800 [+ 5I A](6.44 F)IEKT S = 1280 (3.19 F2)FI5r 3RS mE(1.28 #), (A}
B % T SISR (1135 7).

X T MS-HCVRP, Paper (S = 12800)#2 6t 7 HAEF ISR, 4070 127.29 F1 2.15%, [FH G35
Wb T 5 SISR A AR R sREEAR EL T S R) o xR B, R RATH DRL J5 ik 8] ] GEAS &
T AM Hik, (At TR E, Rl A A ]

Table 2. Comparison of the DRL method and the benchmark method for three vehicles
2. ZWER DRL HESEERELER

N V3-C40 V3-C60 V3-C80 V3-C100
Tk
Ob;. Gap Ob;. Gap Ob;. Gap Ob;. Gap
SISR 4.00 0% 5.58 0% 7.27 0% 8.89 0%
Min-max
ACO 4.31 7.75% 6.18 10.75% 8.14 11.97% 10.05 13.05%
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Bk
FA 4.49 12.25% 6.30 12.90% 8.32 14.44% 10.11 13.72%
AM (Greedy) 4.85 21.25% 6.57 17.74% 8.32 14.44% 9.98 12.26%
AM (S =1280) 4.36 9.00% 5.99 7.39% 7.73 6.33% 9.36 5.29%
AM (S = 12800) 431 7.75% 5.92 6.09% 7.66 5.36% 9.28 4.39%
Paper (Greedy) 433 8.25% 597 6.45% 7.71 6.05% 9.38 5.51%
Paper (S = 1280) 4.14 3.50% 5.74 2.89% 7.45 2.48% 9.04 1.69%
Paper (S=12800) 4.10 2.50% 5.69 1.97% 7.40 1.79% 9.00 1.24%
Exact-solver 55.43 0% 78.47 0% 102.42 0% 124.61 0%
SISR 55.79 0.65%  79.12 0.83% 103.41 0.97% 126.19 1.27%
ACO 60.11 8.44% 86.05 9.66% 113.75  11.06%  140.61  12.84%
FA 59.94 8.14% 85.36 8.78% 112.81  10.14% 13892  11.48%
] AM (Greedy) 66.54  20.04%  91.19 16.21% 117.22 14.45% 141.14 13.27%
Min-sum AM (S = 1280) 60.95 9.96% 85.74 9.26% 111.78 9.14% 135.61 8.83%
AM (S = 12800) 60.26 8.71% 84.96 8.27% 110.94 8.32% 134.72 8.11%
Paper (Greedy) 58.68 5.86% 8291 5.66% 107.92 5.50% 130.98 5.11%
Paper (S=1280) 56.93 2.71% 80.50  2.59% 104.64 2.22% 127.94 2.67%
Paper (S =12800) 56.82 2.51% 80.23 2.24% 104.51 2.04% 127.29 2.15%
Table 3. Comparison of the calculation time of the DRL method and the benchmark method for three vehicles
3. ZZER) DRL 75 A5 EER AR T BB 4R
V3-C40 V3-C60 V3-C80 V3-C100
Tk
Time Time Time Time
SISR 245 s 468 s 752's 1135s
ACO 209 s 317 s 601 s 878 s
FA 168 s 285s 397 s 522s
AM (Greedy) 0.37 s 0.54 s 0.82s 1.07 s
Min-max AM (S =1280) 0.88s 1.19 1.81s 2.51s
AM (S =12800) 1.35s 2.46s 3.67s 5.17s
Paper (Greedy) 0.65 s 0.74 s 0.98 s 1.28 s
Paper (S = 1280) 1.20s 1.32s 1.97 s 3.19s
Paper (S = 12800) 1.54 s 2.84s 432s 6.44 s
Exact-solver 71s 214s 793 s 2512s
SISR 254 s 478 s 763 s 1140 s
. ACO 196 s 302s 593s 859s
Min-sum
FA 164 s 272s 388 s 518s
AM (Greedy) 0.49 s 0.83s 1.01s 1.23s
AM (S =1280) 092s 1.17 s 1.79 s 249 s
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AM (S =12800)
Paper (Greedy)
Paper (S =1280)

Paper (S = 12800)

1.35s
0.54 s
1.09s
1.52s

231s
0.92s
1.36s
2.77s

3.61ls
1.05s
2.18s
441s

5.19s

1.46 s

3.27s

6.45 s

1E B S29) A, AT DRL J7 7k 098 83 38 7 #E— D I6AE . 7F V5-C140 MM-HCVRP 5241 /1,
M 4 FNFe 5 B SEG S5 B IR, Paper (S = 12800)ik 3] 1 5k 1T 14 H bR 1E.(6.44) F1 R B (1.74%), [FIR
SEW> TR A(10.56 #2), 5 SISR(1863 FM)AHLL . RE AM Sy B s 4(8.73 #), (HIHMRN =

AnFATH DRL 7%

%I MS-HCVRP, HAHERILERE—LIAUE T RATTEM AN, 18 V5-C140 2459, Paper (S =
12800)i% 2| 1 F AR K73 B ARME(174.75)FITE B (1.08%), I H it E](10.91 #HRIL R 1F.

Table 4. Comparison of the DRL method and the benchmark method for five vehicles
4. AWER DRL FES A AR

V5-C80 V5-C100 V5-C120 V5-C140
Tiik
Ob;. Gap Ob;. Gap Ob;. Gap Ob;. Gap
SISR 3.90 0% 4.72 0% 5.48 0% 6.33 0%
ACO 4.50 15.38% 5.56 17.80% 6.47 18.07% 7.52 18.80%
FA 4.61 18.21% 5.62 19.07% 6.58 20.07% 7.60 20.06%
AM (Greedy) 4.84  24.10% 5.70 20.76% 6.57 19.89% 7.49 18.33%
Min-max AM (S = 1280) 4.32 10.77% 5.18 8.75% 6.03 10.04% 6.93 9.48%
AM (S =12800) 4.25 8.97% 5.11 8.26% 5.95 8.58% 6.86 8.37%
Paper (Greedy) 4.29 10.00% 5.12 8.47% 5.88 7.30% 6.71 6.00%
Paper (S = 1280) 4.05 3.85% 4.89 3.60% 5.62 2.55% 6.48 2.38%
Paper (S = 12800) 4.00 2.56% 4.85 2.75% 5.58 1.82% 6.44 1.74%
Exact-solver 102.42 0% 124.63 0% - - - -
SISR 103.49  1.04% 12635 1.38% 149.18 0% 172.88 0%
ACO 118.58 15.78%  146.51 17.56%  171.82  15.18%  200.73  16.11%
FA 116.13  13.39% 14239  14.25% 167.87 12.53% 19648  13.65%
. AM (Greedy) 128.31 25.28% 15291  22.69% 177.39 1891% 201.85 16.76%
Min-sum AM (S =1280) 119.41 16.59% 14423 1573%  168.95 13.25%  193.65 12.01%
AM (S = 12800) 118.04 15.25% 142.79 1457% 16745 12.25% 192.13  11.13%
Paper (Greedy) 107.82  5.27%  130.88 5.01% 153.69  3.02% 177.88  2.89%
Paper (S = 1280) 105.21  2.72% 12752 2.32% 151.01 1.23% 174.86 1.15%
Paper (S=12800) 104.64 2.17%  127.06 1.95% 150.69 1.01% 174.75 1.08%
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Table 5. Comparison of the calculation time of the DRL method and the benchmark method for five vehicles

5. IWZER) DRL 75 7A S &S AR B ELLAL

V5-C80 V5-C100 V5-C120 V5-C140

Tk
Time Time Time Time
SISR 727 s 1091 s 1572's 1863 s
ACO 612s 890 s 1285 s 2081 s
FA 412s 541s 682s 822s
AM (Greedy) 1.08 s 1.31s 1.74 s 1.93 s
Min-max AM (S =1280) 1.88s 2.64s 3.38s 4.47 s
AM (S =12800) 3.7s 5.19s 6.94 s 8.73s
Paper (Greedy) 1.22s 1.56 s 2.26s 2.24s
Paper (S = 1280) 2.41s 345s 4.88 s 6.22s
Paper (S = 12800) 493 s 6.80 s 9.42s 10.56 s

Exact-solver 1787 s 6085 s - -

SISR 735s 1107 s 1580 s 1881 s
ACO 608 s 865 s 1269 s 1922 s
FA 401s 532s 677s 801s
AM (Greedy) 0.82s 1.28 s 1.45s 1.69 s
Min-sum AM (S = 1280) 1.84 2.66s 3.63s 4.68 s
AM (S =12800) 3.74s 520s 7.02s 893 s
Paper (Greedy) 1.11s 1.54s 1.99 s 2.83s
Paper (S = 1280) 2.53s 4.02s 5.07s 6.58 s
Paper (S = 12800) 5.16s 7.44 s 8.86s 1091 s

I R SR TR ZE 45 5L, FRATTER (0 DRL J7VETEAS R RUBR H A7 T R — Bl itkfe . &
SRRE I SR A RS (SISR)TE /N RIS 7] R R 3 R 4, AFLAE OSSRk () S R m, BR ) 1 52 B
Fl o MiBATIM DRL J7VELE 3 k> TH S TR A RIS, GRFE T R A i, e e 75 AR ) i e

kg ja kA EEW ACO 1 FA AHLG, FRATHI AL R R E AT E S B3R B E R
15 FHRAE S (S = 1280 F1 S = 12800) i — 4 F 7RI &, Sk 7 HA & . REERLERELT, if
SRR R AT RERE = T AM B, ERRR R E AR, ELTH R R AT AT A2 L Y

B2, BANNITIEEMA Y HCVRP W HER T RE R A RE AT R #4702 304 5
ANFRBER ) R, EASE TR R R M B T — 45 I J2 Linformer F1225¢ 277 Bk HARMD 2% 19 M2 B——1R 41t 1 [
AR R . Linformer 8 R ABRITBIAG RO HL 7B Je 1k, 7% e g B T 56 K A3
£, MitHE RS BEE N,

5. &t

AR T —FhEE TR SR S B HCVRP SRAFHESE, 8 5| NMERE = JIHLHI T Linformer
R BN AT R, BT TR EM T ESCR . AP EELERERELLTLA: ) HEE
ZR A AL: Linformer HAYEIARARIT LR SIHLH], AR 7145 Transformer #7875 AL FE K FE
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5 HCVRP [l (i THSE R . (2) MR MIIRET: ST RURHIE L & 2 R R RILES, RENsE R
s TR, REERTE PR, JCHGEAE R BRI S T R R DL

SE
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