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Nettree for maximum disjoint paths with length constraint in DAG
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Abstract: The problem of the maximum disjoint paths in directed acyclic graphs (DAG) was researched which is to find
the maximum disjoint paths with length & between two given vertices. A greedy algorithm named greedy path (GP) was
proposed to solve the problem. GP transformed a DAG into a nettree with depth k+1 at first. Then the number of root-leaf
paths for each node of the nettree was calculated to achieve the number of total paths for each vertex of the DAG. In order
to obtain an optimized disjoint path, GP selected the node in the (k+1)th level of the nettree as the current node, and
searched for the optimized parent in the usable parents whose number of total paths was minimal. This process was iter-
ated, until there was no disjoint path. The space and time complexities of GP are O(wkn(p+q)) and O(kn(p+q)+n*). To
evaluate the performance of GP, an algorithm which can create artificial DAG with known maximum disjoint paths was
also proposed. Experimental results show that GP can get better performance than other competitive algorithms.
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K7 SOHE R R

WA 4, a8 BHAT 3 NXCENT AL A
ny~ ng Mng, BT R MR SRS AR A
nS NEET O RE R, BT g, 0 A g X
A 1VASREENT M, RS A B 42 SR PR URIE R T4
g, ZJEEFET A M A, KPR LeftMost ¢
W& A] ARG 6 48<1,2,3,5,8>, Ak LP 453210 45 Bt
h<1,2,3,5,8>. [, JMEA AR Hms, nrLl
R 4£<1,3,5,7,8>, i RP SLILI 45 Wt AU A
<1,3,5,7,8>, i SP 545 GP kg FaflH, 4
h1<1,2,3,6,8>F1<1,5,4,7,8>,

WIS AT S AT LUE Y GP R RA T 3
AR

1) EE kH1 AR S AR Y a5 [ rr A
AR I 2% 42— 58 R W HROA B AR Y 25 FLA B Wl 2 4
Wk EER, RZMA—E. MWE3TTLEE, N
PERR T A R SR 2, A I EAREHRA
55 EM A S, Bl — BB Y s R T
Tiing , WEGHARILE 4 2195 8, Blng, i
PN 3, AWAKE 4 AR, SR A
TG SRR AR AR, AT ik Gt R FH A
Rk, By R A A R I A5 % O R AU
o 3 AT LS LA H, 75 2 A 1 BfE]
WIFAR T B AR 40 AR — &K
FELR I R R, @ T HREUE W iE 5 A 4k
(IR, E OCk) I [R] 52 2% B A RV RT ke

2) GP SR H PR S5 A AN ] DLy o 55
H N(G,s,1,k), T HL AT ATESE H P v A Tt i) s i
R, R R F R B vk ] LUA w2 ) L, H 2
TR, BN ES T KETHIE. WK 4+
AU, GP SR IR AT BRI Ak L
PRI~ B AR H, T SR FH R B v W) 5 26T P A T
M. O EERE, R MW S S T
Kl R p B R — 2 KR K (PRREAR -

AR, T KR SR U A TS

3) M B P T S R AR U B 5 TR ISR A
ke GP BENUEM AT R B R AR RS R, AT
AR, RRIGERRANCET B, LA TR

5 SBHERESR

5.1 SRIGHEHE

N T IR RFEL A 7 TCIR K], FER %A
T KAAHAS AR E, AR SN T AH N (9 A SR
DPC(disjoint paths creation). %52 A] LUK H 7
BN n, kA d R BEHLAE TR 1 2T RS 7 B84
KRN kELY, B KA BATEC w AT G
K, XH d RoRETIAER, wh—A KT 0.7 f%
TR AACE R 0D 222 ) B
(= AU SR B RAHAS AT R /> HAE 2% P =
THOLT s AT — PP LA AR B2 2 SRR UT T 1)
fift, DRICHET HR PP BRI AFR, IX— RAE G 1)
S AT AR . ISR R B AN T

F1H BEHLER whk— DM, Ha
2 B -1, HANETFRR AR

2o T FKKEN LIRS, 81
Ber 5T 1 M on —RA R — &K ke,
BRI A HT— 07 TR 1) i — A7 Tl s
BN —2AT I, ARG TS 1 X k-1 DNECE R
— AT RN — A W, Ba AN TR ) T
o LA Wil .

F3IL ERE 2, HBEET wRKKEN K
PIAAHA B AT

Eay BEHUINL. FEHVER2 DT 1 E a1
Z I a F1 b, FIWTIN a B b I 102 AL,
WSRAFAE TR ARG S a 5 b AHIR], WE BT
WS = AR R A FR AR G OIS b ik, ki
AT G RIRAS, R BB RS, IR (n]
BT @, UERAAAAERIESD , E RN PAAE R4 a2
BORAECT, SRIGAETTUS, a Al b 2 [ — 44T )il

55 BAKE 4L, HAIETIARE R
FHREN d 18515 1k,

HHT 28 2 DR 3D ORUE T T 1 BT n 2
AT w AR B RKEA ke AR B8 1%, T HEE 4 20
TEAE BN B FE b KR n—1, AREHE] n, X
FETILAT n (I BERRANACN w,  IXFE AU R BEATLAE B
AT ) JCER BT 1 BT RS n 2 R e 2 AT w 4%
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B E R k KRS 542
5.2 LWER

R3 k=6 RZIMEERHMRATHERBEA

H T B UEA SCRVE BT AT, K T R E Ay
n=200. % 1 &5 T kornkh 5. 6 ¥ 7 BT,
R E S5 0.064 0.08 0.1, 0.12. 0.14. 0.16+
0.18. 0.2. 0.25. 0.3. 0.35. 0.4. 0.45. 0.5. 0.55
0.6 MIEE T, RGFENLAE RSB R AAHA B2
Eowo ARSIG A 48 TRAT W) LI EILL K GP 45 4
b A5 1 Y ARG 2 AT BLAE  http://wuc.scse.hebut.
edu.cn/djp/index.htm F#.

#1 AEEFED LR FEZEEE WA
d k=5 k=6 k=17
0.06 36 30 27
0.08 41 30 24
0.1 44 34 26
0.12 36 30 25
0.14 44 35 28
0.16 39 32 28
0.18 44 29 28
0.2 42 35 29
0.25 35 28 32
0.3 39 29 28
0.35 40 31 27
0.4 43 29 29
0.45 42 30 26
0.5 42 28 28
0.55 40 31 29
0.6 43 32 28

d LP RP SP GP
0.06 21 21 26 26
0.08 23 24 28 28

0.1 24 26 32 32
0.12 23 26 28 28
0.14 28 27 35 34
0.16 28 26 32 32
0.18 26 26 28 28
0.2 28 29 35 35
0.25 24 25 28 28
0.3 27 27 29 29
0.35 31 29 31 31
0.4 27 29 29 29
0.45 28 29 30 30
0.5 28 28 28 28
0.55 30 28 31 31
0.6 31 32 32 32

R4 =T RBZIPIEERENRATETBERA

2~ 4 NG TAE k=5 k=6 F1 k=7 I %

ANELAR I B KA A B AR L

R2 =5 HEMEFERERSEXTHERBEIA
d LP RP SP GP
0.06 27 29 33 33
0.08 32 30 36 39
0.1 34 36 41 42
0.12 32 32 36 36
0.14 36 36 43 43
0.16 34 37 39 39
0.18 35 37 43 44
02 38 35 39 40
025 31 34 35 35
03 36 35 37 37
035 39 38 40 40
0.4 40 37 42 42
0.45 38 40 41 41
0.5 39 42 41 41
0.55 40 39 40 40
0.6 42 38 43 43

d LP RP SP GP
0.06 20 20 24 23
0.08 19 19 24 24

0.1 20 19 25 25
0.12 20 19 24 25
0.14 21 22 27 27
0.16 23 21 27 26
0.18 24 21 27 27
0.2 23 25 28 28
0.25 28 25 31 31
0.3 23 23 27 27
0.35 25 26 27 27
0.4 27 27 28 28
0.45 24 24 25 25
0.5 26 27 28 28
0.55 28 27 28 28
0.6 26 26 27 28
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006 008 010 012 014 016 018 020 025 030 035 040 045 050 055 060
B

B8 k=6 I &AL ERH

100.0% |
95.0% |

90.0% |

85.0% | /\\.V/\
80.0% | V‘

EfR

75.0%
A | —=—LP ——RP ——SP —e—GP
70.0% . . . . . . . . . . - - : : -
°7006 008 010 012 014 016 018 020 025 030 035 040 045 050 055 060
B
B9 k=5 &R IE%
100.0%}
95.0%}
B 90.0%f
H g5.00%L a A /\
80.0%}
75.0%}
| —=—LP —8— RP—— SP —8—GP
7OAOOU 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
006 008 010 012 014 016 018 020 025 030 035 040 045 050 055 0.60
K10 &=7 IS SNSRI IE R
%5 FZMIER T ENEENEIREIE
k=5 k=6 k=7 A=
ik
d=0.06~020  d=025~0.60  d=0.06~020  d=025~0.60  d=0.06~020  d=025~0.60  d=0.06~020  d=0.25~0.60
LP 82.2% 94.1% 78.8% 95.0% 79.1% 91.2% 80.3% 93.5%
RP 83.4% 93.5% 80.4% 95.4% 77.2% 90.3% 80.8% 93.2%
sp 95.1% 98.5% 95.7% 100.0% 95.8% 97.4% 95.5% 98.6%
GP 96.9% 98.5% 95.3% 100.0% 95.3% 97.8% 96.0% 98.7%

K64 H T LP. RP. GP ULJ% SP B y:4E & 53 LIGHERSR
15 IE R W FE4)3E 4T I 18] 1) ik 2~F 4, ATUUIRAE SRR GP Al
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+ 48 - w oA i %36 %
%6 EZMIER T ENEENTHIEITHE/ms
k=5 k=6 k=7 el
GAPS
d=0.06~0.20 d=0.25~0.60 d=0.06~0.20 d=0.25~0.60 d=0.06~0.20 d=0.25~0.60 d=0.06~0.20 d=0.25~0.60

LP 13.3 20.5 15.6 24.4 20.1 28.9 16.3 20.5

RP 13.9 20.1 16.2 24.6 19.0 29.1 16.3 20.5

SP 46.3 103.9 533 110.9 55.5 124.2 51.7 82.4

GP 17.4 34.0 20.8 36.5 25.8 41.4 213 293

SP LS 45 B B 4T LP A RP k. X
48 A, T LURIRILH ¥ 47 41554 GP A1 SP
FEVEI 200 2 AR 3 M b TS AT RP A LP
Bk, BlandeEsR 2 o, Ml 0.08 B, RP
BN AR B 30 4588 4%, LP S04k 51 T 32 41442,
I GP BER B T 39 4642, SP HILMIREIT 36
AR, MR RS T BE RS (A
k=5, JUEEHy 0.5 X452, RP HILA LIS
T 42, XFEEE 1, PTEINZSERI IR AL 42, 10 GP
SP HILHAVEAS T 41, RIULIE id 5eat 45 1 aT L 7g
536 GP AT SP LM I ST s T LP F1 RP 892
I8 AL I (1) J5 PR 2 LP FI RP 559230 2 3 L BE L
PES,  BEALIE AT AT REA L 3R ) — AN S 1) I
Pifidt. 1f7 GP A1 SP BE# DA B, S H ik
PEMESE, DRI e Re g WA LT LP AT RP
Hik.

2) PG LA LG . 4 PP RN IE A
AL RIE mEaR. BlndErE 8 b, Ml
A 0.06 If, LP Fl RP HIEE IR A TE 70%, 1M
IR IR F] 0.30 B, X 2 ANV I A
1T 95%, 14910 % F s $] 0.35 i, LP HykiHl
AR TEARIEF T 100%, THAEE 9 A 10 1R
K MEB XIS . desh, £ 5 A
DX — IR Zm ok, nTRLES], 4
B RGN, LP A1 RP Sk AR BT KL
1E 80% e A7, i 4101 % B8 =i i, LP Al RP 9%
HRIL BN T 95% LA o 11 GP A1 SP A A7 AHALL (1) 155 1.,
TE % AR, PR AR AE 95% LA 1 4l
BRI, X 2 ANEEE L E R IA B Bl
98%LL I, HEHIEY k=6 I, X 2 DEIEIHIT
IERZHRE 100% .

3) LP 1 RP EyEM R nIT LR LA F, GP
A SP AL AL R BT A . BT LP Al RP
LA S B TS L, rbUNR S P EH, 4
B PERARIT 1K 2 FEE TR R LE 80%

fedys AR FERE TS OL T, LR 93% /0
A1, X HEEHLEE RN PEOE . 1 GP A
SP HEAR I B FE AR DL, LA 3] T 95.5%
PL b, il B s L 1 AR T LA E 98.6%
PLE, X2 T GP Al SP A #R A H Mk £k
ik, H SP 8L BUR M GP HIL I 45 Rk AT ik
FRIME R

4) WK 6 AR, fERE LEmRm, X
4 PRI T SR AR IS T AT e i n . 9l GP 4
EAE k=5 k=6 F k=7 BT DL, 84T I [A] AN 17.4 ms
BT R E] 25.8 mso MLAh, LRI A S EE
TR SRR ) B n, X2 i TR R, AR
S5 R B AR T B R N BE R BE (384 n, - 17 4 Fol
ARV R N ] 52 2% PR ik o A7 A P RN BE A R
i1 LP F1 RP B350 8 T U BB pL S, RT3
BATI TR RO, #0416 ms 247, 1 GP &y
A mras s, K st . SP &L H
T-FHZM LP. RP Al GP SykMf@h b Arik s, A
UEE s B A R A%, SPIIEAT I R B LP. RP Al
GP SyJs T R B AERS K . 25 b, & 6 [11°FI
BATIN TR 4 PRE RN S 2R A — 30 Bk T
I A 52 2% B A A IR IR A

5) MNEIE RS B B2 A BE AT LR Y GP VLK)
R A S g -, 0 A 0T LS e A B o 1 A
o WhAh, SP B SILIG 4 AL Ui W ] o bk 25 ALk
1T, 25 A2 &5 3 T 1k 80k 5 i) dge /)N 1)
PEAE, X R T B R s R R I L,
H A SR SN A ] g S EUE ORI R . 1M
MIBAT I (8] BE R, SP S IaE 47 I ()t KKK
FHAb 3 A&, 1 GP Sk RIEA T, BLAR
BREALEIE AT I A S G, (FOR AR R, P
130 ms ZE A7 AT LA 200 AT i B ) k4T
ARF, XU S B AT AR ) S . BRI GP
SR TGV A AR ) T 1, 3 s 3 AT I T T
4 o0 A BEARU) S92
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