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2o — PR AN S o PRI 5 G - MBI IR AT 1 i A2 75 ] A SN HERI A SR AR ) 2
AFAERE ] o H B TR R I I S8R5 8 3 1 e PRI 70 DAl XUBS: o {EL 2 3K 28 JRUBS: VP A A2 i
B PAAT R i H. , POy B R BE 28 LR A R I R, it BLIR B2 PPl m] B A 2 DA UL AT
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I A3 0 5 AV PR R A T RKHiPE (quadratic dependence) o iZ i HEAL 7%
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FEFELE ST, 5 DR SR 28 s R A, 58 47 78 TR AT B J DAL A 7 R RR I & = )
SRR — 2 PR RO 3R o AP SE I, 3% MR U & PT DL S A5 U AL (fold—change) - 53X
AR AT DL IR — AN SO S AR R S5 v T R 2 A, BUE AEARR AN FVR T 2 R
AR 8] WATEGAE BB 08 T 2 /DR 30T AR B AGE T m] AR P P 2% 1 2 17
A WS AT PRI A5 B AN P R B o X6 T 0 S AR B AR S AR, BT R T AU
D& ] DL FE VG T R 5 A R < 1) 22 S0 B AE S B S R T SR T VA B RE R
AL FR 28 RN 1S9 A B 5 H)BE (confidence interval) o

TERELCSEI p , AR R G AR A (AN T, 20 M 35 AL 1] 400 e S22 e
R FDNAE Z AL () 2 A —A il 5] DOARS AR T, 28, SR A R4+
AFAEBFE A B AT H I 4 F BREAR - 1l e A LAALERS (AR T, B3R iRy R &4
MBI BT  RER T i e R A 5 R AT DUALRE AR T, H N S AR
JITF T (aerosol)  FHBRBE MR LA Bl T7 0T MR B0 22 R0 2 0 R 22 v 3 /D —Fir, il 771 AT DA
AR AR T 88 RV e d T R T MH S A i S AR ) (4- (R B P AH ) -
(3-REIE) —1-"T R (NNK) N =0 i 32 [ JR B (NNN) N—0 356 37 A B0 (NAT) WN-TE R 3 AR
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B2 G2, ik 51RO A W T EAL AR FE AR 5 R A B T
B PAT AR v E AT R — AN B A B | [ A AR ) HL B % B PR
o AEFEG ST, vH LA R G0 SR G0 M S 1 5] X 2 ERA 5] B R X 2% 1740 5] 2
G BE ] DUASES Ho T, 9 B — 20 AN o 42 B — AN B2 AN B0 B RS B B B A
(perturbations database) . o] W EAEEHE % (measurables database) « SZB6GEE B &
FISCHRE YR 1 o AE B TR ) v AL RG] DLARE B 4 2 s E R — A s 2 AN b
A A G20 A X EA L RS X PRSI T & 24N 01M5E RGN oA T S RE 2 A
&R

Bfit (=354 B

FELE A B B LT BAR AR 2 J5 , R AT N FE I B ZHF4E AT S & PG Rk A2
R, B % B B AR R A% 5 #0548 AH R 43, o

] 172 T2 A0 AR P 288 oIt 20 540 e 1932 1) i BH PR o ST R TIAE ]

K272 T oh E M sh = A (NPA) 1373 5K 2 A0 A M 286 4 020 1140 el J92 () 15 B
TR R

EI3AE N RGN HI M (systems response profile) FLAhFE s B RN, B
FAAN 157 AN S ZORINAS A W SEAR I B ds

Kl 4 BA 25 T SEAk J H o0 2RI A 28 1 v SR AR R () 1 B

K155 T =AY RSP sh B vl B e R e K

P16 22 FH T D275 i A s AL P U I P R R D R

K752 T 3R A AT B A5 BB Ul B P R B AR I
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HER o

E 16 DB 1 Rk B A FTAEARL (TTAR) ANAS AL A= O HE) AO PSSR 36 R B 45 2R

B17-18U 8 7K B TS ALY R G0 P05 A 4 MR 77 SE 36 1 7= 91 45

B

FEBL PR (172 24 25 W) R Gopl I st S AL PP A R 50 A AR K E 2 T 5L
WARG 5 T7iE LI ARE N T ERSAEM RGN 5 AP AN E RN BUE T
o T FAR N — 4 32 FR S 00 SRAT 0 — LA HIFES N, £ IR 41 32 25k 30 4 b, A W) R G4
TP BN 28 i » B A L FH A2 0 2R G R R ) D 23 A TR 32 o) 2 A R PR AELAT 73 B 1
Fehilh, 3F HACER 8 AN R G0 b ORI RRAE A A YA AR T A A B e — LS AL o
AR 2 T EOZ o IRANAE M) 2R G0 (0 AN RUSZ 0 o S8 P v i R B AR R G S i R
AV EI A AR PRIt A e Y I SR e S S N O T S o C B W Gl Pl B/ RSB S
PER SRS R IRAS ) B TE 1 o Pl T X 2 AR E B a5 1, DO e AR S R A
Y s e 82T P00 A IR AZA , I+ B AT RA= AR 8l 570 A2 4 22 G i) 52 M 1) S A R 2 I VA
IR T FIT AR R et AU AR T AL R S

BRI E I Z A 5 BAS T R I SR 5 VR A A (e mT AT 0 R R
O T = TEYHEEEL B ERE IR 78I AL &Y O 17 e fa e i AL ) 7 52) M
MR VEYI BT O 1 0328 22 1 UG K -5 AN R R0 RN 993 A A ) 9% 22 O M) 3t RS ¥ 341
HERAREVHR IR

— 7 BRI IR I RGL 5 THERE TS MR L 0 9 AR A S 43 1 AR ah A&
Yo &G0 P AR E T U AL I RR Y M S I B R A (NPA) 1570 9 EUE W] DA AT T2
Hu TR B A WAL o 25 RS AR BIR AR AR AR o 9 AS [ 1 U B AS [F] S AL B 3R AF 4 H i m] B
FH T AR X 3t B S AN R 1 U s AL L (4 B2 0, AR DA 2R ) R G R RRALE i A ML S
HIBCEILE B O o A, NPATS 2 7] LA T J0 S AL A [F S sl i 5 . AR 13 27 £
KB TR RN KRG H AN EHN ELNER - MEBC4E X FF 2 il
fil A QU b 2N % A A S T SR A T R AT HARIE AL T A I T R A
FEARERREN P MR ER .

NPATG 73 m] LA B A 7N G AT PR = AR et 21 SE38 vt IR T7 o 58 S B V-l o 191
41, NPAPS 73 Al BA AT AE 33 R 3 A b i 2 — A Ascade A AR AT LA, AR e A ml RE A2 B 4 T
FEAT I 1770 P 52 0 A 2 A ML ] o St £ (1 SR sl F ) 205 g L ) 00 B, X BNP AT 79 ]
AFRVF o S0 (anid il sk 9 B0 0 ) B AR A L A 1 2 B BT AL 4 R AR ) R A B
AW A AR o e PRI A8 ] LA FNPAELR EE 50 52 1l 7702 i i) AR 0L ol 5 R RO AR PR 2%
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A U 5 52 18 R S 5 00 e 2 ) 7 ) 2 I o

FEIX IR HAR T T S SEISE PR A AL AL il () X e AR Y (1) R 0 5 7712, DA JE R XS
FHTR] AP ) 245 1 A [R] SE 56 2 [R) (9 BB, ZE IR PR R “RT B 1™ o AR A7 Se ST b, AT B PR R di
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U, IR GE NTNFRITL 1a) XRF 2 AW 4% (i QINFKB) (385005 116 205 SR e 705 s R 17D 16 i
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BT (R D0 &% s, AE TR ) 45 SR o, S0 1 5 B S B8 R G0 K 20265 TS 56 2014 Wi v, 3X $5 7R 52
56295 A 5 5256 LA A I JES 2 AR IRV R FE EE /N o 2B SR BB 1 45 SR v, S8 1 FISE a6 2.2 (7] )
RN E A SLI8 RGN 2 (8] Ao, X R (SR T SR 56 A5 15 HH A [R] 6 P 2 52 36
M) 97 ) S S 2 A0 B PN SE 065 R B AE AN AT LL o 24 D AN ] 1) 28 8 B0 8 A [) 57 = A+
[V 22 55 I, 78 1 ok 130 A Bl 000 2 T AP T TR0 P9 8 o BB AS AL A 400 o 3 M 2 ]
PAAEAE 2 5 i 51 B 28 Hh R Y I R A i T &5 R B AR A B ) e AL T8 INPATS 4
M7 795 52 BV N BT X 3k

TEHOETEIR T AT S I8 H A A LG W S B AL R 57575, DR/ mT DA
TEWIRD . R G TN 2 [E) A AL AR 4 WX % 2 TR) AT LU 38, ZE DR AR O P BRI o AT PR P 0
P HEX P A R GBI B SEIS P B BUR 515 5 (8 INPATS43) & A PR $6 7 - 41
W, 7E BT IAR ) AT VR S AT DA AT L AR S 58 5 A Se 0 L/ B SES 5 ARG L KR
SIS 5 AARSELS, /NR S5 5 KRR B850 L AR A R KIESLIG 5 AR SIS DA R BR BR 45 AN FVATT
(V8 12 2 25 7)) B e T kb s R sl

B 12 F T S A0 28 A5 A 0 B e B2 1R o SR MLAL R Gt L0ORIHE ] o HoAdbh , R4t1006
F5 R G0 S 0 51 ZE 110 W48 EAE 51 251 L 2FN N 4 VP43 51251140 5135110 11 2RI 1144 1
%, 3F Bt — 0 AR R B — DB AR BB EAE 102 7] I &8 2R
104 SIS EL R A 4 106 A1 SCHREYE 2108 e M Fr Al I, 5134 — A Bl 2 AN b B i
o VAT AL AR R B B R R B O T AT A R BL B R A A AT — Al E
AN FHACEAE A BE A S B — A s 2 AN iR &

B2 R4 — P s Bl Tl v WS S B =40 (NPA) 155 K AW 28 A 8
e B2 PR 2 200 (3R AR B o 1 FE 200 1 20 SR S5 B T LI RS0 100 8 45 P2 AR 04T, (1
F2 1K L 0 U o AT 3 A R AT DA EH AT AT 38 I AR AR B PR 2B A AR B B FE AT 5 T HL AT A
FEATTE Y (IR S5 22 HEBRE FRATHAT A0 D 18210, R4 S HI T (SRP) 5125110 A 2 A A H)
PR R i ELA AR & mT DLR 2 PO R S Y B 4 SR B R AR W) KRG BN
() S2 6 (K B , DA S s B . 78 45 15212, SRP 51 45 1 104E F% 22 45 i B 1| (SRP) , SRPA&4E4)
RGN SEAAR T 5 A R G BRI AR ) R R RO o 7D 214,
2 AR G B L 28R (0 B 2 AN I S AL AL — AN B AN R, e — MR A R R 5
LR B AE A5G o 2 B 1T PLSE TR % RS A W Th B8 SERE AL S B A FiEok
BEAT o AE SR ST e, ) % AR ) B 1 L 2T LR P 2R G e 5 TR B P 1) T 8% R 5 i AE
SCHR P A 1 I 4 SR AR E R G b s 2 (R TR SR G 2R EH AR A A AL B e ) 56 A
R A TE216, LG IT-4) 51 1 1AR) FIAE A B2 14 4k 0 8 S 455 51 48 11298 531 L ) X 4% T £
A PR212HH SRP 5| 251 104 Bl I SRP N BRI B A2 BENPATS 43 o £ (FH I 48 o 1K) AW sfgk 2
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[ B JZ R R = T NPARS 4 A HEBN B T I AW B2 (FH SRPRTR) o 8 T AFF W
B AR R AE PR 1, LT JER B 75 347

KAFNEE 5 FEM RS S HIUEEE A YRR —5 45, B Ee o, Ak
EIX B RO AR o 32 Al AR LB, AR N o AR T DU AR AN BN -
FE I B A8 R AE “T L 37 AR EA R T A CAE A RS L /N B OB
A2 TR o B AN DA TR L S Rl LA A AR AT DR 4R N A A 324
AN FARTT DL RAB L, B & RS e I sh W (B, B LR 3, BB — a2
AR RAF B YT L R I B0H) o AT D2 R MRS P o 38 T #8 VB B b, 44T BA
B OV 2 R 40 OGR4k o AR AT DL R O A 7R R K B[] B b 5 % 4 — il )
AL 3G AL RE I T 2 BT BB R) 1 F A4 o 3R DL 2 R 2 — Bl 5 — B REAS B 5
FBE L) AR FARTT DL D2 S W B A —Fhgm ) 4k BRI LR T A2
It B EAE R 52 P BRI BER DLIE 7 1 A . FARIE T DL 2 3B A8 BRI B
(1) — A B2 AR BRSE IR 2 (1) A T4 m] DU 5 e — P (1) 244, i B e L2
FEJR B TEAE IR o 70 3L EE SEIL A, T i 12 11 972 9 B (8 B IR U0 5 7 A K (K e (/) B - R
o — Bl 7 B — AR A O AR PR B2, RG0100 (D) A8 B4 il -5 BRI
— PR B IR S R — DI N R G T RENLE] (BN 4% Bk
“PILSREI) (T LAY

W T HAER T =, M RG] DUAEAN R 2R 8 X2 e KRR TR AN A AR, —
o —MNANUE, 285 VHZ AR A9 B L 40 MR Rk o B BB AN 40 i i Th e o 4
MEMRFHOFTE DB EYVLG B TR, HARER I N R DIBERHIE . BRI
e BER LR BE S AR I ELE T 2 2 45 BOGB I I S RS2 AR M R Gt . e
973 975 K] 2 B0 B 2 o BT B R 4 B 2 TR RN A S Al I R 28 B R G R AR R AR R Gk
TRERE R AT B8 2 35 AN AV 3 AN MU B3 B B 37 T LS T o 42 DT e A\ 2840 i
B9 515 B VS AR SIS 1) B S5 AR SR 2 T B X AR R TSI IR RGUENSH
RGR A NSRRI R N AV B PR%E4E (translational continuum) o K, FHA L
TESLFTR I R G577 A8 A R4 0] LUB I EASR T DhRE4RIE CEWThee AEH T
Reok & dNMeThRe) (AN ES B (AN SR Y AU VB B VR B B EE DL L TR L Aok
5 S W) R HE  AHAR T il A8 B B ER UL s (RS LD | P 433 s o0
M3 G GRS A PR B I W 8 B AR RS A R G e B+
A5 ABARIR T, b i 40 B 0 20 40 0 I 200 1 455 28 20 4 P L B - JUL A 40
FE Jo 00 JH B 40 B K 40 200 L i 0 T T 4 L o UL 4 B D 00 L PR 40 £ T
ML 5 20 M A B A A L R AN R 2 MR A PR R AN L L B 0 L 2 AL AT A R B A
L SN A 25 A R B AN R S PR A ThBE A L i e T DA AT Y
[R5 77 251 I 70 VE v 55 77 B0 T PR M 0 A 5 T A0 L R 0 40 B &1 D e 1) 481
F5, AHASBR T, 40 B 385 (9 0, 40 i 43 38) IR AL FEAR 20K 200 P A Xt 200 L i A 1) 4 7
i e R O R RS o R A ) s A G i = N 4 (Y I 5 =IO R =
%] (developmental programming) o ] RA#E 4142 ¥ 22 G ) 4 o ol 7 1 491 7~ B0 {HAS IR
T, 2 5 40 BB 2R B B A MR AR L 2R AR A% I (BR) 7R SR L T 44 LDNA
RNA B A 5T K S i
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AW RGN EI 2 H T — B A G — BN TR Rl R s 5 RS
— /IR 2 A A3 A T A o i R AT DA B — B A B e M R A B RE R A 2 B
A RS H A RN BCRFE AL R TR S o R B FLAEL R 7 A SR R e n B
B 5E A FRAE AL o il 571 AT DA e 5 4 L A Rl il 3 B A0 SRR %A T 7 AR R YR R B
o il I — AN 2R 5, R, AR R G A AFAEBE AS B W SLAF B 1) 7 B,
DA S AR A ) Z e 2 S I AR R A ART Hh () D BRAR R A o 1570 AT DA 2 B KAk &4 B
F BB R E AR SR ES R R VR B ECR M EE R R  TEL
AL S A WAL A IR 39 AR S R IR R 261 L IR 85 Bk 3 0 EE 7 . 11571
() PR il P4 0 (B AR T, 7545 AR R ) 525 L BRI ) B 25 YR 9T AL B %
S LR T RAR =W i P2 B T R AR (B a8 R a4 L BT L SR AR B
HORST A T oK v [ B33 S /NN B4, DA E Br il i 8177 i S B R BT iR RIR A4 -
1] 770 1) = PR il V)RR R T R CELHE K P E) IR BN E B A% BY 1) 77 Tk
JR 77 TR B — R VIR, B A

AR AP EY RG BRIEE LABMEIKR A ABCE © 54 R — Bt
i), B IX 3 A o T AN 77 =k = A0 S B B0 1 770 0 2 2 B A R i, P Bh &
FH T K A 5 B 4 0 571 1 7= A o 2% R B T DL ol B ) PRS2 i AR B i I A s
B BSA T 0 AC A FE A A IS TR] ' 23 B SRR o S8 2 BT LR iR (B ird) 25429 &
G110 — B A3 () At 25 B R ) o 00 G () AR 45 A . 4 a0 P Bh e BT IR A K
WK LA Y B R A AR 2R TR VAS BB R LR R
s A0 M BRI el 2D A 45 BB = B T 20 A0 LA S 8358 43 (1) 12 B B B T 9 1A B

AT AW R GRS (L) 643 45 2 8 DL S S B RO, o 791 2 3 B AS [R] I B30« 7l
FREYEE BR ] 12 48] ] DA/ 458 EH T 0 8 00 B A B 3 O R 8 R A ol P - S O AR 22
B B0 B3 B AT ART AR 143 BOBURE il 4 v B AT — b o ot 5] 40 B 22 A PR ol 461~ 0 4 Ok
BB TR TR L) Y A e S LA A (4- (AR 2 A B S) — (3-Meme) —1—"T B (NNK)
N’ =V Fit 22 [ AR (NNN) W N— I f J5 33r MR B (NAT) W N=I B S A I B (NAB) 24— (FR 3 1 1
AL —1- (3-MEuE) —1-T B (N\WAL) ) , DL T Je o T & AT VA AT 7 i o 157 B R 2 )
WU 2 5 7 T4 e e [ 1 B B R G AN Sk A o — bR R 2 82 7 A nT DL R R
2 1 N FH 21 [F) S Hb R T 58 SR SR8 Rt o BRI AT AR T RIS AE WOl 7] 5 77 2 (1) 2
P, DA F 12 L 1R ARG S = 1 EL A (R AR R M 1 7R Y R 7 5 A, AN I B R
TR B, 7E I PR B R 405 7732 AT DA I8 B A2 ol DA 38 FH T Bt s R 82 A, Tin B 76
W 2G5 77Em AR B A IE N AR A, i IS BRI S8 u8os A e A
KEARITER .

FE 5 PSR I, A8 A 355 0) B2 45 i 1 &% Mgk A T, N BN SR IA L B R IR B B
(turnover) FHRNAZR A B J& & R R IS 00 & A FUIE 0 IR B A2 A 5 i 2 LA
FRrRPAEBCE 2 H AR R EFL S 4 RGN E . e 4 RN E /R BRI 77k
HOE AR, A EATTRT BLSE B ARVl AR I HLACER 293 9 ER] 22 P KD s i 20 3%

WIAESL T AT, “BEAT F7 5 AR B S 36 RGRE & BT AR REA (20, 4 i L 2 21
B ECE B AT LSS HAR T, A0 B A A 4 B A SNER
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B IBR A2 VA S I A 23 A SRR SR SR B L L AR B R 2 LI I AR L A I I /)
BRI ML DM ER S 3R bR EE 20 L 0 v 2 1 2 Ik T \ B e Bl L 4R L T4l
Mo B E He AR L 2 A ) 5 - P B2 4 L 3 PR S VR IR TR JB AL B o T B AL 1
s AR IR 32 M VAL RV RSV R B AT AT FL ARV A A TT DL I A L (HAS
PR T o k2 ) e VR A 2R 2 L 2 ) R R ORI I T BB AR R
[ H e F B F AR

TERRAEL R, X T A 2 AN 45 R a3 L B A 5, 241000 PLAE
F A 25 Bl B (NPA) R, 3 A2 WX 48 HR AR ) SEAR e B Y597 2 A PRSI E AL T &

Z40100 (B 1) AFE—NECE A TH AL 25 B, 12 e o) 255 45 AU 55 B M 1) i IR
BRI B AR DA SR AH G o 3K 8 o) 28 A5 Y R ) — AN B2 AN 2 2 T I I AR R R 5 HL AT
PLINAR 3R F 380 3F B AE R 100H 7= A4 AR R] DAL T IS AE R4 100+ 33 A il el
A TR R AT A, P ) T 2 A T DR 3 A A ) s A A v o DL TR BT 1) 2 AR I
B A ) Z2 40 (1) AR AL B R T R B 1) e B2 B 4R 2 A, FL b Bk A8 4k T DA T A Bl RS 48
1 A 2 AR

ZHK2, /0058210, RGuMa M HIE (SRP) 5128 1 108205 A M2 - SRP 51 28 1107] LA
Z AF IR FGX A T AR A 5 nT DL 2 BhAS A G S 2L . SRP 51 28 1 10 B Al Y A2
DAL AT LA SCRR B4R B (R B 2 0 BRI 7 50 & AR I PR AT - Il R Il PR il 56 1) 2
) ER A EE FE GERA 7 7R B AR, a0, H E R AEMEARE B QAT IR R R
5454 (Gene Expression Omnibus) BCF H KA Y15 B A 50 B 24T (%) 31 52 36
(ArrayExpress) (ParkinsonZ A ,2010,Nucl.Acids Res.,doi:10.1093/nar/
gkq1040.Pubmed ID 21071405)) Mk AT H £ & (B4, LR 3@ 4 (Gene Logic) ,
Gaithersburg,MD,USA) B3 SE46 TAEEAS B4 7T DAALHE R B — B AN AN RN ) B 2R3
P v a0 R B 9 TR B VR T A A B R 45 R 0 R ) R R T B AR R — AN E AN Rl
[PIE A A A S G BUE SRS R ] LA FE AR N S 1K S B 7 I 1 2 1 85 SR Bl 4
B IR (CYEET57) ARIXAPsEI v, F T I S s OG0 1] 57 571 & 5 2 88 5 20 nT DAJEAS | e ik
78 H A8 FEGE TR 26 A T B AERRRR AT FH B TR 25 F TR AT AT AT 2 8 96 6 5 264
SEBS 2 A A A F AT DURR B PR EE R IR 5, DA e il R AR 14 5 2 B 25 AR Tt iR I A
RGN oF SR BT K Ao 2 2 5 ] 2R RN 2 SR DL S e e DR 2 1K 45 T 1D » R
SE [RSNGB 23] DL SRR B NS 45+ R B BR 2 2R 85 = L IS, DA
U TSR R IR AT R

BRI ERI A, FHSRP 51 ZE 1104 S i B4R A6 , (BB T, FELL 5644 T, 9 iR IR (1
1, EARDNABRNAFH J& ) 46 % BUAH X &, DNAJFFI L RNAJF FU I AR 4L, = &5/ A2 4k, B
T P AL 252 -0 H R TR BRI AL TR A B B L, B ARSI
) EEARGE MR HEAER) (A /42 R (B, &8 B4 s &, &8 5 44
AR B AR 7 B, R B = RS MR AL B A0 AR s R O 05 T A T I B R 1
B0 S Dge s 1 (ol an , B Ve B RS TR 2 S U T s S 1 B L T 8 AR
FRAEIT S5 52 255 M 77) I ZR 1 BB h VF 248 02 HH i i S SIS B AR R - B FE A
BUAR 2R 1) e PR S B e B 2 mT DAALEE  (HA IR T, AL L 2Bk & Je B A = AL
B R4k R BEAL S5 BEAL BRI BE AL B ik 3R & AL VBRI AL R IR AL B AL B2
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o BB BB ek iz A E A B AL . IR s S = R AL A AL S H IR R
A 7 %) R IR AL S M 2 s o e A, B S AT DAAE B B fR e — R PR N A AE Y, v e
16 H (Amadori) I B Ay KWK (Schiff base) W M T BUME AL Y & F BT = W) ¥ 3¢ H7 14
(Maillard) .

A v LAALRE I () D Re 4 R v A ABAS IR T, 7240 R RS A 38 E L K B s
MANMAC T IR L Thpe & R, A AR A FE I 25 & I VBUERBE J1 M IR EE Thee 45 3 o 2 ds
AT DA HE i v PR EO™ FE P 1 U 1 W E AN R T AR 9 S AN O B MO R A e 22
it DhEeZ o A S A i B EEAE o e v 1 P DL I R VPAl R U &, s e —AME s —
HAH , X EAE T LAUMBEE 56AF T Xk B — DB A TR R A (B R A SAR) BIITI K3k
3 o I PRVEAS 3 1T DA T B 3 A SR 15 B 0] 45 R 2 BRI e 193

X PP AR AT e O 20 B At AR i, T T34 0 2R e M) B 51 10 , B0 7] R O A8 ST I 2238
AR B AR SCHR TR R SR . — Rt BB B FE S T 0 AR A A AR B SR AR L s PRIR B
KM B ATH LSLI R, BE S 7 AR ES )  AEFE41  B AL MR R 2 1 26 14
BB S S MR S5 A A o AN BE SRR R I £E e R ICE D, HoHE AT LA ERE AR R A
PAT FAE BCE 0T AN R AR B M ZEERAF 0 S 2 BAL PR 1 254 » H A A e I 28 8 45 o
FIRI N FARTRIFH

FEABR212, RGN NFI T (SRP) 5121105 T 78 2 PR 21 24280 I (1) AL 25 48 A6 il 3 4 )
M (SRP) o 3X N IR AT LA FE AR 1E S IERAL AR AR A v 55 0 25 VR o % 22 e i 1o
(il , 22 S RIB R HE R N I — DB AN SRPIE RIL AN RGN — B A I SE A4
B, ¥ %R Aa 2R B 1 5T A0 5) M T I B ) R ) (B, 25 45
7D W AR AR B )RR o AE— A, 9 A BSRP, SRP G EE LTOUSCAR F T R 31 45
S SEI R g (B, “RERTTT ) B — A 4558 S I, e T B Eh &) B — A E .
B34 ] T PSSR« AL 45 F T AR AL R 280 (1, 8 8 4 55— VR 77 i1l 700 1) 790 & R 1))
P52 107 306 N AS[R] A M S AR 1) AL v PR R R I SRP 302, FE 46 T #5258 3
JT 308 IXNANAS[F] AL ) SEAR I A= 103% M AR 1 ALK SRP 304 . SRP H BT A48 i 545 7T DA A2
VR AR S IR HAE L Ab B Y SE I8 HE (4, 40 DR DA R 25 B RHAEL R LS A vHER e e 2
PRI RV 35)) I AR AR A B A, B B R A SCHR Y B - SRPAT BL T =
BERIEERINEAE , 18 4 0B a5 A8 AR AL R EUR AL | B B ANER  SRP 5125110
FESRPA% 18 21| ) 4% 22 AL 5] 2511 2.

B ORAE I 0 A0 R A3 H 1 SRPAC NG A FLA 8 I 25 . 5)) & R ) SE B B0 4 (R AR IR 245
B A 38 T v SR 3 A ) 2 Al o 3X B3 i 75 BT K 5 A R G EAE DS 5 1 A2 1
HAKRR AR  TXMHE SR ML 1 Hh O 48 £ BE 28 LK DRI 3R 3A 7 A v P A FH IR TR 1) 36 4 A
() — EHLHIERAE A RGP A R BNAEY R4 F Halid A 350 T R4 1)
B MEAR BN & E BORE LI EU S .

TP X 8% [0 A 3 e — N AE AL R o P 20020 S () /) B JH e 5 B R (1) ek 7 (43 2, Jiip
1) 20 B 38 5D AH S AL 1] 5 3k R ) SRR VR 25 18 5 1) o AR X 8 ik R 1 PR SR 5 % DA S T ) 6
PRI, UG AT 00 28 Rl A% o 2 T SRR IR X e P AR P A9, 25 A OG 3R A oim d 1) vas 7 k E 2000E 4
SRIGIE - SRP 5| 22110 7] LA T4 thr B 42 , FL 45 S mT DL T #A RS AL B A B i) 286 5528

S K2, 0 BR214, R TAE A BOSER A M) R G0 R ik B A i AL 1| B3k 2 1) 1o 28 45
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T, DX 5% A 5| B 1 1 24 FH R 5 SRP 51 38 1 101K 28 G i L 351 ] o 7 SR8 J7 T, X 485 e AR 5 B 11 2
FHT R3] O 28 52 T~ SRP AR BT 9 265 o I 24 85 5| 1 1 2] DL F58 FH T B SOR As 24 1) B8 397 Fn AR
ARV A o 19 28 B A 5| 2 1 1 230 W] LA Ja Ik 45 5 T D B0 L AR R B N B35 R 4 1 1) X 8%
BT, S AR R £ A et R o X 48 B 5 38 11 238 1] LS8 — A s 2 AR R A B — A
B 2 0 285 () Fl A o B 500 PR 1) ) % 2 R DL S B N 1 s B A X 4% T B))
TS (B, S 2 8 SCHR ST DASRAE AT B 4 e o AR A S A4 R S A B I S R G A 3
W o) 20,5 ] A i I FRFT 2 BRI o IR 455 40 0 465 Ra Al 20 55 5 DR SR 5 R 199 I 245 ] LA A Y 8¢
HH AT AT A PR B 281 ] ) P S A o 3 b 5 A PR sh A i it EL AT S e AT ABCE AT DA 1B
B B B 9 LS X - 2R TR SCE RS RV X 7R T AR AR A AT R fo IR
DUE ATt o I 25 B 51 BE 1 120] DARR 2 B (R mT 5 BB 2 B2 SOk b ph R K S2 00 45
() T2 AR (1) 5 55 B2 o 9 245 4SS 5] B 1 1 2348 W] LA 5 AT DI FH A B Bl A o B 1) 2% ) vk
(e, e &5 2] HERE SE R (matrix completion) ARLEGIR FI) HEWT R B N Bk

FEHELL T , AW RS SR A T BT A0 A s (R i s I o o, B
AYLER T B A I A (AR s 40281404) R (406 F1408) [ ] 5 MR 25400 . 45 mi AT BAARR
AW G (R AR SE AR v A ECAS IR T-46 A4 - DNARNA . B 1 5 48 208~ fudds . 41 il 4 21
FIEFE AT DIARER T 2 Z A 90 R o B P 3 mT AR R Y i Z (R I 2% Fhot R, T
PIMREFER YR R R TE-- P RIA R R, BT RILEA (expression profiling) H:[E]
TR ER MR KRR IEFRP I RARBE WLEEMETTR KRR F XL
FBUFIR RTIR T — X7 U [ B 2C 2R o B o B s m] AR Y sl 2 [ 20 R IR i, A7
A[EE RN R R IR R, BUE — AR RAE P T RR 1 55— Fh 2B [ A 1 seddk 2 ) 5%
F oM, ARRA M PR i 2 (0] [) 9% Z P DAARR i BL o 3 S B T DA A 1% S 82 -5 41l
R L) 2 TR 28 Z B — AN 0 s

IR DA T [ 1) RS A5 -5 RE 2 1A SR IR PR AN T s 2 TR A X o VR AR B 1 i
AL —AN T S48 18] 55— AN T s o B 20, AE AR S 6 TR 8 0 X 0 AR A A IO 4 T DA el A
A 1A B o 752 PR 5 0 % () AR AR o 4y R AR R IR i R e AT T B e Bk R oA
NH—NF, EAFR-E A FAHEAE MR T EYUAE A FA T E A R R R
YEEAH ELAE F IF BLAEIX R 28 v 8 A S A LA FORIBE R 77 1a] o DRI, 3% 6 08 &% 7] DA 422
A TE ) Vo S ) % T DA BE A A [ 1 30 A TG Tl PR 0 o ) S ST ) S A RN O R (B, 4 e A
120) AT DAAE A ELOGER T S AEAEAE R 100+ I A .

HHE v B ARER ) AR AT DA R B 5 AN R JR 1 25 POAS IR S 2 o 461, e Bl i ] DA
RFHE R A EHE F , BFECT 2R E BT R R AR £, — A7 8]
DA R 350 2 1A 5 i 3% 422 B 38500 2L DR 0T s 9 5 — /1 e ] DA 3 0 122 3850 228 R 1y 2
BB T AR E A B S e Z T 98 & R AUV E AT A B 59 TE , A R % Ptk
A AV 2 A F KRB R HR 7T LAEEAL R R R A v H AR n] AR S A ) 9%
F, He by AR AT I DNAZICH £R A RNAKICHE 45 | 85 1 o i 4 A4 0l 4 L 4 i i 4
YRR A8 B AR Ry B B  TAT B A A B A L SR R L R AL
PR AN VB A P 0 R A S A R, B8 S R AR BE B 2R T M — AN (B —
HFEA) BAT VR BT 45 BIR BE R S A o B A2 T DA JE et 9] G S 36 0 = A A 1) ] & AL S
KRG s BE AR RN B AL, B A IE W2 30 = IR R 08 L e IRIF AN LA B E A FEECFAN
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B R IRAT  HR A T DA, 3 B8 R Y SRR B AR S AR, i L RS R AR B AT
DA 2% B[R] — H0 0 4 o 3 e B A v 1 LR o i L, R AR 5 B 1 1 27T BAAR RRAR
F MBI IDNA \RNA B 1 SR B b A 5 0 4 v (19 2 DR B B IR 7 S A R 1 R 7 M5 S 31 A
TRARE ST A B E G B BAT R AR T A AN DS B TH ALY B
T UL BRI R AR , 8 T LAV 2 e B AR B A0 AR BT SO I R DA AR AR
Y5 B2 e, B PE ] DA — ARG R Y7 e S B L 45 )/ RO R A 0% T M
PRI B R Tl RIS 145 2 - 2 B AR O L 9% T — B (v 4 I s i s, DA %
AT H e R A A B2 AR R B

[0 24 A 5] B 1 1 270] DA AR oA R0 G 2 TR 2 V) 8 5 A LA 2R 1 B T A A R
AN B AL LR Y R 2R B AR A LA I — AN B A W AR o EH X 4 AR 5 2 1 1 24 i
(0 I3 285 TT DA 5 5 A5 5 B AR A o ) 49 R A0 5] 5 1 1 2] DA SR AT AAT S FH A 02 T ok RoR
g, g @ E AN =& (bipartite graph) , Hrp PRANSERLEG Y 0 T 3R OB AL,
B o ) 255 AR 7 B 11 2308 AT DA P L A ke A i X 8 A Y 1 T 22 S AR
H Dy B AH IS I DR 7R 1 43 A DU B 28 43 7 B T g A R o AR Bl 3 e TR A 5%
PERIZEEE AR, SR I T — S35 (a0, 25 DR R0 ARV T 4 s b2 25) IR AH DR (1) AR
Y2

w1 PR, W 2 AR 2 T S AR ) 2R G Dh BRI I Al R AL ] S5 R o 19 8% e A 5
1 120] DA BRSO T 55 il 7 1A g e PRI B4 e 2 AL () T FE AR M B R
PFAE 1) 45 SR AAR T | TR, IO 48 A 5 ) 2 11 2m] DA AR B A 25 T4 B DO A6 10 35 b b L il 4T 199
SRR, U R O T AE W) R G0 rh B R ) REE B o HE AR BTG AL A i Th R, B FEER
BEL T 270 L S5 50 40 L8728 200 L T 1 0 1 W DNAIRIR /48 55 B3 28 00 7 o 8 HL 8 S it 491
v, R R AR B B L 120] DL S ERAE S Ath 4 B B E CBUR R R IBIE L O L R i
i A A TR IR Pt/ R ik R B L SR R MR PR FEME VB 0 A AR B E
BRSSO B EEVE PR B iR B R R B O B v SR LAY — R, 4%
SR HE 11 27] LA A B A B T A% B2 (DNALRNA LSNP siRNA . miRNARNA1) 25 1 i W 46 &
B PO AN 2R 28 B DA AT A e AR A SEAR IR A B 5 B AH FLAE A T S LA A
B AE— M, TH B g AR ] DL TR R S 0% R R AS S Ho 5 W B B A E R Rt
P & PSR (A 40 B R LRE o 72 e, T B AR Y n] DL T 3R R O U RELH
PERE J N R A LR S5 AR 4T

TEARNFF 2RI A LL SEHL A, 9 26 B BRI SR 00 3 AR 0 S TR R 00808 2 o 3 b B3 12 ] LA
A I 0 A [R] A WAL AT S 38 1 5 A SR BUML il 2 8] 1) 9% & (140, 0s B o6 ) kAR
Jf, Forp — 250 R DU R OC &, i B T A S Rl n] RS 2, v e A T 3R RS 2
M Selventa s w] = A Gens truc tFE AR 6 83 SelventaMIiR F , A A FI R R A4
IR P, 2 AR 5 B L 120 DL BE R SR B L0200 m] U S 1041 W 4% o 75 S L s T
Hh, 2% SR ASE 5] B 11 20 ISk 1 SRP 518 110/ F2 40 ) 251 T A2 HiF 78 SCHR H AR R I 5 42
HUAE Ak 2 T R R 20 2R o B HL e (A B D R 2 A, B 128 vl AR e — Db 3, DA BR o
BEA BRI BT LA R ) AP SEAREE A 2 (8] B A R JEHEER (homo logous reasoning) 2K
A HCHT A AT

FESELE ST, A B P R S (1 DX 88 A 2R 5 T s ) (R SR HE R (RCR) , —Ff 1 B4 1)
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HEFR A, X Fbsg A A PR IR S 5C Z2 0 28 S 2 SRR IA ML B Ut , 2R i onof B 22 e D 2 234 4R
VAR TR LE AL 1B 0 o T AL A AR U A — AN AR W) ST AR RE B2 21 e mT DA RS M 1 ] 0 5 & 49
b e B 2 A6, AT AT DAL R R R 3G N BN | AR S AR () S BB T M
(abundance) A4 AR R BOE BT, B AE PSR S5 14 L D BB B B AR 46 . RCRAE A AR
WSIAA 2 T8) A T PRS2 56 U0 5% D) SR AH AR FH X 48 A8 R TSR Btk o A 1l 265 1T DL AR 360
&5 Biological Expression Language'™) (BEL™) ik, X & HIT-iE St AE M Stk 2 1A H
KR — PE L RCRUT S 2 FH T I 8 A 70 A il 1) = B 20 00, 1 EAS R TR 2 K (0%
B LU s AR T S AL ) B R AR DA SR Y A B U T AN T R DR R i
12 o RCRIF) i HE AR 3R S8 DU 8 v 22 S 1) D s ol 88 1) — LML A 0 S8 3ok VPP A D i 5
PRI Ge B 253X ZE AR U 43 20 o WL tAB U A HH T DA 2E 25 e DR SR I LK I ) 4 Dk o
(1) LT AL ) 5 e e 20 e R R £

— PP B AL AR UL R FEAEAER AT B SR R 1 i (i s BdE dildy) SRERNEE
(07 e CRUETT ) 2 B —2H PR R O¢ &R o 1% PSS AL AL e A ] LA TR AT F000, 34 2,
B T RN SRR FE AR P3G, D BTt ER DR SR B N OC REBERE R U S0,
T ELHERT H EH DR SR sk 00 RBERE R I AU D

ML B UE 7R — 2 DU S B0 , 49 an S DR Rk Bl 5 D I e B TR 1 2 e s ) 2 11 A
WA Z R R HAh , IR B 50 RAFE R SR 2 M B2 AF5 GEBU) T iFsE ik
(i an , "I UL DR 1 22 S 3R o ML AR U8 %) T Wi S A4 T DUER ) SR 7 AR 1 R SR AE ) RN U )
B PR o AE RS SEFL A, DART o S A DR SR X A 2R ) T 20, 48 B Ui SEAR RE A B R Ui SEAR B AL
il U R ERT SRS R A FENPAST 73 75 ik Tt SR 28 AR AL i ik Al o

FEHE e ST p 3 I USCBR AT v SRR AR ) 2R G S FIFAE B A I A Ud I AT BT
TUESEAR (G, U DR) 0 TR I T A B S R SEAR B R AR SEAR I B R R R
[0 £ A TR0 AT DL A 8t ol B TR SR R 8 A TR bl RO AN R TR SR R AR 5 TR R L
O 2 P 5 R 1) ot T A o DRV T 5 20078 DY) 286 A 28 o i 3R 7R T AR 0 2R G ) P AIE 5 SEAR IR A8 Ak AT DA
I A A AR AR » 754 EESEBIL A, DR SR 0 4 B 20 e ) — A5 4 (EIX
BERRN BT A7) AR LT AN DB A 58 3 F B4 B Hb I & 1) SEAA T 55— 2 AR sk
s, B, A R G SRR A A R AR L BRG T 5 3E A 5 — N P (TR O “ X
Frmm”) MEREM RGP ol Lok & I B HAE 250 ib i w I B e b 45 i DAE T 5
Bt A1) R G b A FE DR R 2 I 8 A S R 104 T — AN R BIPER 2% | %
W 8 A4 DU AN B 715 01002,1004 1006 F11008 , S B 17 s Z 1A AT CE 757 i B SCHR R A
FAETT 1010, 1012F010 1473 - B LOHR [ B3 25 1 R 22 A 1A 1) (BP, AR JE PR o8 &
(175 1)) RN RF5 1 (B, ARR IEBL AR X PhISBY [1) 25 1] DAAR R AL HE L A ) S AR BRI L
1l (8] 4, 915 ) DA L A 81 G o A ) 70 A T B R 38 i 2 3 R R Bt e i AR K IR 2 15
At FRIRAS R &) 54 EBC R R S R USSR (B, R R R IE ) 2 AR — 4

FERLE ST, 41 i 2R e 25 B MR S5 B, R 45 100 7] DAL 15 B3 AR Bl FH T &0 it 34 B AL
IR T EH AR AR X RO, R 4810038 7] DAL A B A2 A G 5 3 MM 25 2 52 A 55 1
P BER G — ANEL AN W 48 AR A, o (1) {8 IR 0 A0 FRAEAS R T i i A 1f 788
PRI o 71 HEEE T T 5 3K 1 ) &% A 2R 2 ST B TN $ 30 (191, 288 83 4 1L 5F) 25 Pk At R 1)
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M L SO BR 1 R I & & TR ST RO 4 R (B, A R S 5 4 L3R i % S DNAMB D) L S
A Mo PREGE AT o i ROk o 1 22 b — A

PEA— AU PR, W 28 AR 51 B8 11 2n] LATRE B AT A2 R4 R 38 1 o) 48 A28 o ]
2% A 51 B 11 2] DAFSC A A SCHR B0 e R P 38 2 o B 8 R F AR SR L A1 D X 245
P 6% A 51 41 1 2] DAL T 2 R BT i RO MU 75 57T RO AR ) AR L e A
BN o AE RSB , X 4% A B R L1 2B AR RGP K — A B2 A ThBE foe I AL
AL T e ATT RS D B T 2 5 AL/ ) DX 2 A S 7 S R D0 % o R Sl , o T 4 L S A A8 [0
2 A 51881 1 2] DA R 0 AR  BE R T M VB B E L R 2 AR SR B ) T o R A G
(¥) DI BE BTG o DR 1, FH T 200 Ml 2 S8R 7R £ 08 % 2 A1 ) A, 468 e 28 A 0 o A R i 7 6% [R)
IS P B2 B 77 SR AR R V233 N T AT 77 o X 25 A6 51 BE 11 2348 W] A FE AT TG
e ST R (R T B B 30 AL P 7 T 40 2 SR i A DR AR S A R AL v AT R L A7 4 95K
i

244 A AL ) DR 2 A TR, o) 6 s A 51 B 11 2m] A 2R B2 2 R o I A R
AL LAELE H T IR R 48 9 78 S 9 o SRR SR 0 RO o 190 2 e A 51 S 11 2m] A DA S0 S0 0 B0l o
106 FE— D EE N AE 5, WA E AN RS IR a5 R A AL 5 S AR 51 28 1 120] DUA
S IO ACHE SR SR IEAE SCRR T IR 3 B 5 R0 o AR A A SR 5], X AR B EE 112
A DA T S 06 2 i 1l s S 10 M B L 4 2R e A P R S R g R 3k 5 T S 6 ) B
8B AR IR PR AT LA T, B, 2R 20 N 7y o B ) R R S R DR RA IR SE S i S v
P PR R SRR S5 IR H TR I O LS AR o B AR T

FEVR B AR R 28 (B B S, P2 A 5 B 1 12 m DLE— 2D AR B AR A A IS L o 45
Blan, A LS T, 2 EM AR e NE R Lo A0F HEGs i — e A mg
7 (B, R RS ECE L EROR) .

[P0 28 A 51 85 1 1 238 AT AR AE I T P IR 0 00 46 v )1 s S5 3 IO A TR A5 B o BT EA
BRI, B, 1 Al B SR A S A ORI AR M SEAR 2 B R n] IR R
RN B AW SEAR (AR AT H e SR AT R AE 5 Ml n] DUE R e I AR Ik R M (B, 1%
AR A BN U PR OG AR R SR AR AT IR IR FR AN 5 P ECE AN O Ao
(K1 Ge T BLAG BEORAIR o AEAT LE LI, X T BEMNR T, Rom m] R SEAR IR B 7 R 055 0 pL
Tz a7 7 s PEARAL I U T ) (B0, 34 InEm ) SCIk. it , 5430 V8 b R A e 4 i
AR IR AL R (TNF) FS) f 7RI R o 2k BAT i PR Rl A3 n o S A ] 8l T MOCHREnIE
OF ELAE 1 P48 A5 51 321 1230 HE ) — S R 2% rh 05 B0 b B I X 4 A 51 32 1 1231
) — AN BE A R IR ER B 2 AN TR A0 R (14T, B 73 WA5 ) RITE I B4 35 90 &
JIT 2 B AEATEENG DL, WA B TR7 5 (05l W 208 o 51 B8 11 2] DO BEAS n] &) SE 44 IR
T TR 0 AR AT 1 o 24 190 2 AR AN [R R R0 T AN SRR R 7R 7 T B U AR AL T U
] LA ELAA A 253X PN RE , BLBAE 1T AR T TR, BCE N SRR I & T B R 57

X RO THE A S R T SR 5 T S M SR T T RINPALG 73 o T S S A
M a] DL R GE 1004 il PN RGE 1007 B £E R Gr 1007 PR (B 4ur, A R ) Bl
FE) o BRI D I 8 A R PR I Sl ) T e AR I S 36 I S A AR R R T A 298 (1 1 LA 0 e 4L
oL, R0 BR216, Y28 VP 7 51 8 1 1AR FAE D BR21 4 1 W0 208 2 AGE 51 22 11 218531 Hh g X 2% A
FED YR 21 28 SRP 5 B2 1004 ) SRPONBE PB4 INPATR 73 o AE AN SEAR R IR 2 5 28 (FTIR
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o H R R 2 AR 1) B9 5N S NPATS 2 B AR T I AE R B (I SRPERIR) o 2% P20 51 28
LA R] BAALAE I R 45 A 51 85 11270 BIr B 2 ) B3 4 EL 100 H O B 0 48 A2 NP AT 73
RIS A F A

2% D773 51 381 14 0] AR BN SEEL 2 AR v A R i, B 5 2R AR R I 4 XL B Y
i 82 () B 4 5 4 A A IR AR B BRI EOR

FERCLE N HT b, BUAM ) PR BT DU AR HT 3 HAT BLYT e m HI SR T A AR )
90 245 (14 AN [ S 36 2 TR R LR A (FE 3 BLAREPR Oy “RT ELPE™) BB W i R e BbL il TR) AL )
[P 2 2 8] ) EL A (FESX B AR Pl PR PET) o BRE R 22 P pP 7 R B F T PG Al B PEATAT
PEPERIEOAR

K152 TS Ak BT 57K A2 40 2 Gt sl i vt B PERERES00 (K A Re B o 4 40, I FE500
Al DL HR R 28 0 3 51 251 1480 R G100 AR H e A& e BN — e DM LF S 45 )
L B — 2 AR S A AT DA & (R, o) 85— 2H AR s A Wl Sy 7 B0 A i 20 5 T B8
AP SEAEAREIN & O, A% 5 AWM SRR 17 B A flAue T e s
(KB IR, T BEASRE N 3R LA M SEAR 75 Sy RS 8 (B8 RBEREBAIRINE) A N6T,
xR T 5 A AR SRR A ] RE A R XERRAS N, B 5 AL RSk k T RE S o ALE
Gy MK A SEAR DS, (A3 EE nl A R IS K £ 15 S BRI AT

N T B R R A R SIS, B2 DE 3 G R 114 R] BLIHEINPAS 2, IX A2 AR
RAWIAL ISP W LK A« THRINPARS 73 ) — k@ 422 R A B e o f) it (B
xR BA BB 55— AL AE M) SEAR) o B, IX BT VR RIBR T R R F T 8 2 Tl sl AR L
Al R 0 B 1 o A, W AAFAE A BN S AH S n] DLIR M HTNPARR 73115 B J5—
A AAR (R, e T RA B 55 2 AR SEAR) AEIXRMEOL T RIS AR ek 5
S SRR R Seewi PR & U kS A T SRR IR PINCIRIU = {EE Seiid RS Sl & Svey
FHIR A EE o DAL 1T, NPATS 73 AT DA T 900 Y (3 a8 HE O it B 3X — F i 41 4 o 5
RITLREB00H IR 1 T-HHE M th A9 E i THSEINPATR 23 IO T ik

FEABR502, P25 PP 51 L 144U T A R Gorh 38— A SRAR IR )T 5 1 H1 4L
Y o VT B T T 5 2L A A S A S SRR o L A% A R LT 5 AL AR SR ARk
BRZAZ BT R A FR G B4 B LA SEAR (FE D BR502 rh D HR U 1 iR 7 AN AL
) AR LA si Ak G ARl e AR I8 A R G RN A LR S
ZAEM RGN 2D D e AR TAR M, OF B it S —dArh i =044
KRS 5 AP 2D ARV SR AR ARG A SEAR Z R 5C AR AT B —
SRR OR RN XA AR ACR SR — AL AR SR I 88— 41 sl RS A
WS AR 26 Y 0 BLRGE Y mUF HARR AW SR 2 18] ¢ AR 30 o i1 M 4 i Ak
A A5 T35 s 7 M, IR AR IR B 5 ¥ 77 B TR FUR I AR AL J7 18] (940 0 B4
) o LA HARTIR 1 3R 25 A AL B 411

FEZBR504, R PP 5131 148 55— A SR th AR W) SeAdTH SRR RN & . 55— 4
VRIS B BRI VRN EACERRT T 58— A rh MR E A SAR 1 IR )T EE 5 4
IR 22 5 o DR R B — HL AR W) S AR S50k B X 4 AR v 55— 2L i TR PR B2 5 i DA D B
S04 A TH SR 28 A L PP ) 5 — 2 7 R B PR & A AT S SE RV PRI S ] DA A
KA o 5 B A AT DA 13RS R R AR B B 5 iR T B 1A, B AR AR AN
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TBIT A P B 2 7], MR A B B S B T 2 DR — N R B 5 7 mT A
AR T2 2 ) A A S A i P 1) 35 508 A ) %o 8 TR A 4 e 1 v P D & mT DAL S
X T HH R LY R s B AR SEAR Y697 B 5 4 B < 1) 1) 22 S B 0 B0 o AR S e S
THE AT LA FE R FH Ab P 25 A2 B TR B A A3 93 (1 A5 (1B o

TEBR506 , (N 28 P43 51 2811409 55 — 20 ARSI o (1) AR 0 SEEAR AR i TR o R A
N ES A R ) AR A SEAR RIS VR T R B S BT DA AE 2D RB06 AR IR T ELA R HE T HE Y
oY [ S S I o S = A £ M 1 1 == 1 L 2 T i U £ R X /5 7 N A i LTS
B A e (1 88 2H 9 ) HEWT HH (35 AR T DARR B8 2 R HEWT E A AT — R ARG DA R S
Z IO HEIA JURhSZBIL 75 25 BR506 Ay 3 E I 2 S A4 AR B8 (14 36 P AR R FH B 0 48 A 2R S I (g sk 22
) (5% R B T AS B I0 & 0 AE s AR AT

FELIE508, W PE4) 51 3 1 1438 T 76 5 BR506 45 1 VT PEAE T HINPATS 43 JNPATS 3R
FH il 713 BT AW R G BN (irE 5 il 536 77 s 2 1A (1) 22 S b B s R ) , 9F B2 24 T
A PRS00 4 B 5 TEARL A v B I 4 AT 70 A SE SEBL A, 78 20 BR508TH B INPATE 43 AT LAAR HiE
TR

NPA(G, ) = X 5 oxey  (FOO + signlx = VN (1)

Hayd st xp@¥el “op "y yen,

Hodr Vo n g — AW sik (B, 785 8502 8 HOBRUR G 7 A5 i 35048 1) R e sz L f
(x) FRNAE D BR508 N AW SEAR x A A 75 TR, T sign (x—y) TR THH W 28 B A rh R OR
AR PSR xR T T B R s AR W S ARy 1 I B T R R S 5 A AR SRR ORI
IV AR ) 3R s N T2, W 25043 51 25114 7] LEC B N4 IR TE T ENPASS 43 -

NPA = f] QF, {2)

Hor

¢ = 5oTee e {diag(outl i) + ding(intpgrny) = (<A = A e €

AN {3}

diag (out) Fm X AHRE, L B A fih A S HE (out-degree) ,diag

(in) RN MFERE, HEA F A3 S A S A (in—degree) , AR UR T 56
T FPRRYE T 2 SR TR A T S £ A T ) AR R R

_gsign(x =) ifx =y 0
Ay ={ 0 else @

WA IO AFFEH I, WA TEER (x,y) LA A E B w (x—y) 3.

A BR50818 7] DAL FE ANPSTR 43 v B BAG A b o 72 A Lo SEI R B8 W PRAEL 21817 2 T
IERDAAN @, X)), TR 25 H FINPATS - B AT DURHE T ot S A S BRI
AF % (variance) :

var (f'Qf) =2tr QL QL) +u'QXqu. ()

FEA L SCI R, v AR B8 S SUA 1 M 1 IS L SEIN , NPATS 43 B A A s PR B — IR ARG 12k
W 25 PF o3 51 2114 ] LAk — B B R, B B ik 4, il % I EE &5 5% (Chebyshev) A
S B HOMT O AR PR 2 2, A8 AR 95 55 A5 T B H IR AR Z2 kAL IR 1 ELAS [RIRE

652 BT 29— 207 s A B PR U0 BH PRI FE6 00 ) i 2 e o 481 2, I F2600 AT ALE ]
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5L FEB00 /) P IRE06 AT , I H.oN T 25 5 U BRI #6381 X 4% DF 43 51 BE 1 1430AT o A8 2D IR
602, M2 5123 11410 2 7 A B (difference statement) o2 5 B A] LUK 7 &
A ) S AR [ 3 P T T S R R A ) S A B ) AR A S R D M D B )
() RIS S T PAT 75 B o AE RN BOLER I AR RGN T I B )38 & v, 22 57 B
AR R I 255 A5 78 A 5 T AT P D B A R Y e A R B A5 VS PR I B
{BL 2 8] P 22 5 o 2 S5 7 B R AR T B R 8 A TR o ) AT — AN R 2 A5 o 76 A LU S it
B, 22 5 75 AR T DL B9 T IRI5 0 R0 6 1A Y 25 248 s FR AN 0 (RAL BB VR ITEK
2 Sl Hh P 5o FL ] A FS ey e, ofy L PR A e s DG B YA T B O At
BTN 248 A R HE I L SR D) B3 PR AR
FEAT Mo ST AR, X284 5148 1 1470 35 IR0 0210 ML 22 S Y

D () — sign(x = )G wlx = y), (6)

Ty

Hop £ (0 RoRTE TR O T8 Y AP i sl B E O T8 — 0 S iy
Mx) 5 sign (x—y) T THE W 2 A AR A W) LAk x 1) 77 ROE 2 B AR AW SEAR y 1 75
ST T TEHEL, Tiw (x—y) R -5 EBARR SR Ry I 35 s (R I R BRI AL o A T 25 5 Ui
B, R TR BB w (x—y) T8 T, (H AT T B AR N 5100 18 1 o0) 45 X6 (1) 2 7 7 B
()8 25 Sy U ER BR AR B A B (B, J8 A A BA B 228 S AR IR B9 INBLAR 246 RE) .

W28 VP43 512114 7] DLV 2 AN A R i@ 42 e I S 6 1) 22 5 75 B, B FE DU R S8 0 A5 B A
fA—>

Exus(f(x) = sign{x = ¥)F())*

= Bx Dyexmy P + F)? = 2signlx - ¥IFRIFY)

= B FF - out(x) + Ty FON? - in(y) =~ 25l signx » IFFB)

= f{diaglout) + diag(im))}f — FT(4 + A7) N

TELBR604, M2 VE 73 51 2R 114U 2 5 H AR 22 57 HARER I 281743 51 25 1140 555
P T 58 A AR SEAR R TS PR 22 5 S B BRI Do Ak B AR - 2 7 B AR mT BARIE 22 e 75
A 2 B K AL B/ MBS R T Re 20 EH ARME . 22 57 B b ] DLRIUE B8 A PyE PEE I Y
SEAR , 3 H AT CABA SO R AN S AR I o Y S PEAELYE () 20 0R o AE A Se st p 7R 58— AR
WA (BRI, a7 R B dm e e m] R IR S 4A) 13 PR 55 T 7 B 520 SR04 T A5 H 1 v 4k
MERLRT, 257 B 25 LA ESEE 50 506110 1 85 417 s 1Y BT i A1) Sk B
IMEEERO R Z 7 5 B X2 5 B AR AT LA S R BT TR e R

ArEIIN ey Doy (XY — sigmlx ~ yIFQN* - wix = 3} such that flg, = B, {8}

Horp BRIR N — P AR SEARAE B 5280 SR04 11 H BV PRI &

N T fEPRAE A IR604 IR A I 7 B AR, W4 VE43 51 2R 14BC B VAT 2P 12606 , LA
FT1%E 5 B bnvt B AL P 25 A58 RO AE V) RGBT N S8 A Y AT DUARART 2 Ffg
AR (B, 22 0 B asH e B A ERAS INA I AR FEHIBEA) o AR R RFAE AL P DA SE 47 HdE &
ANFFIE 22 53 B FR AT X 2507 51 28 1 1478 THRNPARS i B B PR Re o 9l o, 24 22 7+ B
FrR 4 UL 55 8 A RIS, W 48 PF43 51 2 1 14 7] DABC B AR R 3 T =08 LR S
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Por Ay P A R AL S R 2 AR

LL=diag (out) +diag (in) — (A+A") . (9)

Y B X PFEAL , R8I ZE T B AR AT LRI N «

argmitipepen fTLE such that fly, = 8. {10)

P 268 V743 51 35 L 1A ] DATC B Ay e i 4 o) 5 A5 28 3 o DY A 2EL BT 43 7 88— b A3
P 85 AT« 35— 2EL 4 s P IR I M B — 2L A B Y SR N A B
— YA R ERE DL S T A T T R B R, 2R PEA B EE L 14T LB T AT
P b7 A B 4 B VU AN AR (X B8 28 Bl o3 v B0 — AN 4ERE) JF HAETE M m & 14y
R & (B — AT e e — S ) R B 2 TS PR o — N 1R &) SR
XA INERIE AL o 2530 L O 22 57 7 B 100X ol 2 TR AAE A 7T DA 5

1 {i«% Z}f = (F7 1) (‘;g ?3) (2)= Ftah + fTLafe + HBR+ ek (D)

1258606, L8 VE43 51 351 143 B SL P BT A2 5 B ARGV PR  F 2 AN A B9 54
A B FEAE AR ST 7 2 B N1, I BT DLIE T 7820 38604 70 5 HE AT AT 22 55 B bk o AR
Q1000 22 5 B ARAE AL TR604H TR H 1 SE B A, WX 48343 51 28 114 7] DA B oM 8 i B4 =X
LIXFE20) 380 BB ECE ) 8% SRR B T 59+ B EHDUERS & T2 %
Mok i/ ML EE R LRI 2001 « B T

o (FTL) = 2ULf + 2Lafe (12)
R G 28 -9 5135 114 0] DL B AR E T U 5r2.
fi = —134% = KL (13

T2 N5 — AR S AE QR T AT fil 25 4 o HnT PR 9244 T8 5 H s MR & 1
[ &, R G T 58 2 AR D S AR )3 P PT DA R s R AR S X 3 0 B3 HE ) T DN = ) e
HE BAE I3 — 4, T PR AT AR T 55— 1 H SR 28 B A (R, Lo) AR 25— 215 i o
(P 5 5 A s B s TR a0, I ELE AT AR T 5 DR B R 4 A A (B, La) o
AT AP S AR SR R G AR B S R 3R E R IR SEBL) L VR M AS
PHT VI S5 W 8 A Y rh 58— 2 A i 3 R TR 3

FELIR608, V-2 51 3 1 1A 7E B T80 0642 i I 3G AR o 7E A7 e s2 B o, 3 MR 2
TN P AR s B VR PEAEAE S P R508H F T BINPATS 43, i L Birids o /A s
IR, T TR R A2 22 A BAS1E S AR AT LA AE D BRE08 4 plt o 451 401 , T SR vif P A A & ] LA
BUE A RBCENE Z T IESD AN @, X)) , WA EE 2 e IES 0, H

var (Af) =AXA". (14

FEIX PR IR 5 F TS RS P (0 B RS AT LR b & = — 3 AT =
diag (var (8)) WIFRES TH AR H

7EE 520 BR504 T 5 H I 3 12 DU = A A0 B 5 20 BRB06 42 Rl 35 TR AEL (19, iR PR B 61 it 72
600) 7] LA T3 (it i i )52 FH 214 [F] A2 4 2 40 59 AS R il 770 5 V0 97 26 AR 2 1) — Btk 3R — £
PERIATLE TS B o B 72 T 3R AL P b PR A5 B U B PRk FE 700 i U A2 1] o 461l 4, 76 B 51 28
PR506 M AL Rl T 58 200 s TS PR 5, b FET00R] B EH 28943 51 28 1 148 R 40 10011
AT A E AL E N — DB N AT
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FEABRT02, M PF93 51 B L LA S — TS MAE R R N 3 — TS MR m) & X PR R AL R
AEEHSFEEL N 7, Hh — A M E R R N B2, 722 IRT04, I vE 7 51
L1AFE S — W PEAE 1) & 0 i o6 — S A FH m) TS — AN AR F IR & o 55— A A 1) E A5
— AN A FH e SR T I PR 1) B EENPATR 23 RN 5K 3R o W RNPARS 7 o N S — VS PR
Al S vl A e, 145

NPA=g (h (v1)), (15)

Wlv 1R AAEA BRT0455 BSGPA [5) & v Le Ay Ine 2 AT, {31453

vli=vlctvlinc (16)

JEH

g (vlne) =0. (17)

g b, Mg RE IR B, ASEAE R 1A v Ine B U 2 B Hh i W AZ , i G M =
v L Ut e 72 A8 e h ) BB 2 8] o Al v SRR AT DTS T 8 & A 2B AR i N % 5
P15 4% 18] o R X 28 143 51 22 1 1 AAR HE 22 205 1 3 A PEAE A & v 11+ 5 H —NPATE 43, TR
ANNPATS 325 i () P A% A R AR Y BE YR PO A%, T EL AN NP AZS 43 25 i 1 1 45 24 17 e 4
UGS L Y0 5 ) R T 5 (0 5T L PR 5 06 A A b T

LS P EDY 10 PR 573 1) v F R A PR v L e AR AL E LS Y 00 P i v 1 AR A PR 1
vine, 3 HNPATS S A2 OB T- AN EAE I 1Al Evine.

FH T-NPATS 73 A DA R 2 (1 B FraR) 5 BRIk, B N B0 A s A28 Hh AT il
[RISEFR B, M ES VT 51 2R 1 1440 2 AR R 25 (1) G- T AR ) 4390 o O 1 VAl I 28 2 7 s
PR Pzl (RO, AL b BT SR (1) AR 02 3 AE B R Hh S i oK) R PR Se vt v DA T35 Bh il e
PEHUH )15 5 A2 T RF 18 T 1200 28 2485 1 300 2 I WSO 4 380 1) 50 v 3 1 o TP 2 28 110 L 4 ik
X T VAR 52 31 145 B A 75 S AR B [ A7 1) J s 2 D) SR A 7 ) g A 8 245 ) 45 74
Al EE R A R

L LRI 20687 1 25 5 DR S IO 28 A5 20 R LA (1) B4 46, T DA EH X 4869 2 51 38 1 LA FH T 1
SEHEFEIINPALS (K Ge v 525 PRI FE L LO0FI 1200 o 7 5E HEFE INPATS 43 (K e v 525 e T
TR7n HIZ 4 SR AR I AR ) R G B s 2 A B 8 T 1 e BT INPARS 2 [ Se it
B, W EEVE 51 EE 14T DR SR 252 a0 S Fri B9 — B AN L.

XA IR (7F LA FR S B 5 IR 105 T Al D] SR ) 8 A5 28 (1) — AN Bl 2 AN J7 1T (1) B
WLE e, IS5 5 7= A 16 DN ASE 0L T 5 A ol P 4 FENP AT 43+ (1) AH [ 1) B34 B SRk ot
SOEANPALR 53, I HLEEERISANP AT 73 5 HE 2 TRINPASS 43 B3 45 DISANP AR 23 FNHE 2 INPA
13535 9, LA 8 TR FE (RINPATS 23 (K G vl S0l 28 1 o T AR AL 40245 DA A= Rl A 22 £ 1 1 19
EE AR T TS SRR 1 AU AR S A Y AU R B SRR AR, B e T A
IR

FE—FPSEI A, 7R AR RR A “O—Gu it Dy 40 Ik DAt R SR X 4 A 28 o S 4 Ao
B E SRR L L00EFE VRS 1T KNP AR A [ G VT 5 258 1 1 T v o R S M, 7 A 1
1102, 3T 55 AE W) R G0 b SEAR TG R R ¢ R R1R, 55— HEFENPALS 2 3 T W 45k 15, 1%
BARFRARAB A NS  7E D IR1106 , JE PRFR2E FF L DA GRS SRR 55 19 0] B2 AF 7 ) 4% A
R HR ) SRR A R BE AL EERT o T BE AL I B A L R 2 R W, Gk, F HAE DR
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1112, JANPAS 43 2 T BE L B Fe ok v 5, 5 B0CAS DUHANPATS 43 (1) 7347 o I 28 VF 4 5
1A DAARAE DA bR T W 2 v NP AYS 73 BTk (1) A 4] 7 v o SR HE T 1 N DUANPATS 53
FEA BRI 14, HEFE INPATS 43 5 W ANP AT 43 1K) 43 A1 FEAT LU BB A RE L 34T 40 40, DA 2
HEFEINPAR A B Ge vt B2 1 .

FERELS eI b, B4 AW R G R BNI T3 15 B RE I T DR SR X 2 s 20 o B 4 2 TINPASS
4, I B 23 0 1 G vk B 2 1k o 28 M mT DL — A7 vk o h 85 1% 5 VA B B AL M T 5
43 TAC ER] SR o) 4% A TR ) SRR P B 2 A G 2 A 2R | 3 T DA 2R o B NP AT 43
I H L BHEFERINPALS 43 5 MIANPATS 43 LLIF 8 W) R G0 A TR P 3D « SCHF 1 PR 2E 5%
PRI EICEL.

HRCAT DA FH P 25 V43 51 38R 8 AT AT 3T 3F LT RARS T F P SN« B2l DL 2
K AT AR TR AL EE BT 49 e 7 A FINPASS 43 (1) 3 A R BUR I o B2 CmT BLE [ (1, 45
HF D BCHATIUE 2 IR AE B AR, B CRT DL 45 5= AR NP ATS 284k o 8 2, B4 Cr]
PLIEACHG N, I 5L, a0 545 F 7 4 BINPA G A1 A3, W AT DA SRAT B N 25587 4 e - b Ak AT
A e 5 43 A (1) B N R5 SR AR AT LA A, 3 an3 inC B 21 4 A5 48 R =X, 1 s 3 sl AT 4L
EAIE M AT o AE FE L SE I, BB C I K 29500 8] K £91000455)

G IB1110, R IPE4) B B8 1 1438 T 78 8 B8 11064 i U BE N EE 37 9 Bl i 5L CPNPATE S o
K5I NPATS 43 70D B 1 1064 B BN BB BT 5 o AE SRR SE ST, BT CIR EE BT 40 L
HE JEAE D BRI 1064 B, 2R i AT R [FINPATE 73 7520 SR 111024 T CIR BT 3 e vk 3 AR e sk
IH, XS RLINPARR A 7E A BB BT LR & 2 v B, FF B XA i PR E 5 GOk - A 2R CI)
(BT /0 10 A5 RONAMEL, WS — Pzt a] LA 48 A7 6 38 oA F HL T Be 2 R 1 A5 20
BR1112, W28 PF 5 BIEE 1T AT SR A5 3 AR I CANNPASS 43 5 LA TR IR AR FNPAEL (1) 43 AT » % 2T
755 1106 4E B IR B AL BT 30 o 1% 43 A5 7T DA R T NPAEL (6 AR P B 3 A IR P E R
AR

FEA 1114, I ZEIT4 51 HE 1 14 L0 B 55— NPATS 4 578 45 B8 1 11 24 R IRINPATS 431 49 A
VB — A, % L 3 mT DA 45 1 e AR HEFE NP AR 2 5 40 A 2 [R) 20 R I “p—~{E” o 45 51
My, p— B AT BT BT Bk 4 A i T B T B HEENPASS A 10 B B AN, B T
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