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Improved Algorithm for Finding Weight-constrained Maximum-density Path

LIU Kun-liang ZHANG Da-kun WU Ji-gang
(School of Computer Science and Software Engineering, Tianjin Polytechnic University, Tianjin 300387, China)

Abstract A tree was given in which each node is associated with a pair of numbers that represent the value and the
weight of the node. The weight constrained maximum-density path algorithm is to find the maximum-density path in the
tree,that is the ratio of the summation of the nodes’ values to the summation of the nodes’ weights is maximum. After

studing the current algorithm, we found that the maximum density path algorithm has limitations. We gave the way of

bypassing the limitations. Finally we designed and improved the algorithm,
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Algorithm MDP(T, £ Wein » Winax)
1. computer the levels of all v&€ V(T)

{Upar(v) Li—w, ]t val,

2. for all v€ V(T) in non-increasing order of the levels do
3. if vis a leaf then
Di[wy J=<val,

else

Di[i}—max{Déj [i—w,]+val,|v; is a child of v}
D?,|:i:|<—2nd-—rnax{D‘1,j [i—w, ]+val,|v; is a child of v}
computer d}[i] and d2[i]

10. for all v& V(T) in increasing order of the levels do

4
5
6. for i<-w, to w,,, do
7
8
9

11. if v is the root then

12. U, [w, ]<val,

13. else

14, for i=w, to wy,, do

15. if v is not the contributor of D« [i—w,] then

16. U, [iJ<max{ U [i—w, ]+ val,, Dharcyy [i— wy ]+

valy}

17. computer u,[i]

18. else

19. U, [i]<max{ Upacn [i—w, ]+ val, s Doacyy [i—w, ]+
valy }

20, computer u,[i]

i .
21, return max { max {—D—V.I-Zl—] s U".D]} }
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Di[1]=max{D:[1—1]46}=—o0

DICE1:|=max{D},j [1—1]+3]y € (g, hym)}=—0c0

Di[2]=max{Di, [2—1]+3|v, € (g,h,m)}=—c0

U.[2]=max{U,[1—1]+3,Di[1—1]+2}=—o0

U.[1]=max{U.[2—1]+6,D.[2—1]}=—c0
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Algorithm MDP-I(T, r, Weyin » Wnax )

1. compute the level of all v& V(T)
2. for all v€ V(T) in non-increasing order of the level do

3. D\lz [Wv:l = Valv

4. wList,=wList, U w,

5. for i==0 to wList,. length(O—1 do

6. if Dharcwr [ Wparwy J+valy ™Dy [Wharcoy +wlist, [i] ]

7. Dlartvs [Wparcoy T wList, [i] J<max{ D}y [Wearcry + wlisty
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8. WLiStpyrcyy = WLiStpercy U Wpartwy +wList, [i]

9. else
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[l]] ’ D[I)ar(v) [wpar(v) 1+ val, }
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12. for all v& V(T) in increasing order of the levels do
13. U, [wyleval,

14. wlist 2,=wList 2, Uw,

15. for i=—0 to wlist 2,. length(O—1 do

16, for all v; € childr(v) do

17. if wList 2|:i]-|—wvj ¢ wListvj
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19. else
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22. return ma max (—DVLJ,U%D])}
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