New Reversible Computing Algorithms for Shortest
Paths Problem
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- heap

* Bellman-Ford

* Dijkstra

* Floyd-Warshall



5. #ER

* min_heap

ca #Re .

procedure ninhespify(int A[], int heapsize, int i, int lastindex, int paw)

local int left = @, imt right = 8, int min = @

LY
call left(i, left) - - 1?
call right(i, right) w“"r"

//Find the smallest note between L and the children of 1
if left == heapsize &5 Alleft] = A[i] then
min == left
if right == heapsize && A[right] = Almin] then
sin —= left
nin += right
fi right <= heapsize && Alright] < Alleft]
else
min #= i
if right <= heapsize & Alright] < Alnin] then
nin -= i
nin += right
Ti right == heapsize && Alright] = A[i]
fi left <= heapsize && Alleft] < A[i]
AFET L 43n't the smallest element, switch and call minbeapify
if min != i then
A[i] === Almin]
call minheapify(A, heapsize, min, lastindex,pow)
else
lastindex += min
fi min i= i
ffset the current min to @
if min 1= i then
if lastindex / 2 = i & lastindex % 7 = 1 then
nin —= 1
fi lastindex f 2 = i & lastindex % 2 = 1
I lastindex % 2 = @ then
nin -= lastindex / pow
wlye
nin —= {lastindex-1) / pow
fi lastindex &% 2 = @
lacal int twp = pow * 2

X

procedure sinheapify(int A[], int heapsize, int i,

int heapgarbage[], int gerbagecounter)
local int left = @, int right = 8, int min = @
eall left(i, leftd
call right(i, right)

A Find the smallest note between 1 ond the children of i
if left <= heapsize &% A[left] = A[i] then
min i= left
if right <= heapsize & ACright] < A[min] then
min -= left
min 4= right
fi right <= heapsize & A[right] < A[left]
elie
min += i
if right <= heapsize &% A[right] <= A[min] then
min -= i
min += right
fi right <= heapsize &8 Afrtght] < A[1]
fi left == heopsize && A[left] = A[i]

A Save it in the garbage

neapgarboge [garbogecounter] += min
garbogecounter += 1)

£ If mither of the children is smoller, switch i with the child and
/¢4 call minheapify recursively
if min |= 1 then

A[1] <== A[min]

call minheapify(A, hespilze, min, heapgarboge, garbagecounter)

if left = hessgarbage[garbagecounter-1] then
min -= left
else
min -= right
fi left = hesggarbage[gorbagecounter-1]
fi min = @

garbogecounter -= 1

A Set the current min to @

if i = heapgerboge[garbagecounter] then
min == 1

fi i = heapgarbage[garbagecounter]

uncall right(i, right)
uncall leftdi, left)
delocal int left = B, int right = 8, int min = @
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i min = &
if i = lastindex then

min -= lastindex J ﬂq ﬁm'uﬂ"\-t“h -

fi i = lastindex

uncall right({i, right}

uncall leftli, left)

delocal int left = B, int right = @, int min = @



* Bellman-Ford
— HXIZ(ErelaxDE D DH RSN T ULV S (Bellmam-Ford 7 )L T 1) X LlE., relaxLAsh (2,
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(BE . T7ILIVXLA 2 b OF YL 3 VB Z#p249)

BELLMAN-FORD(G, w, 5)

1 INITIALIZE-SINGLE-SOURCE(G, s)

2 fori =1to|G.V|—1

3 for each edge (u,v) € G.E

4 RELAX (u, v, w)

5 for eachedge (u,v) € G.E

6 ifv.d>ud+w,v)

7 return FALSE

8 return TRUE

— INITIALIZE-SINGLE-SOURCEIZO(V)Efl. O(V)D I T HALNKE
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— relax(ZBEMETSEHEBSE - 7ILTVXLA Y FOF Y S 3 UE—#p246)
RELAX (u, v, w)
1 ifv.d>u.d+ w(u,v)
2 v.d = u.d+ wu,v)
3 VT = U
LT DrelaxiZ. O(VE)EMTONVE)DIT I #HHT 3
X & SVEDERFIgarbage[]&. & DIHAT %~ garbagecounterh s E

1 procedure relax(int G[J], int nodes[], int garbage[], int gorbogecounter)
local int 1 = 8

from 1 = @ do . &I*i' P m‘“ﬁ}'—kn
local irt.j;}%lri‘k—‘;;nk mluli]r‘-nw\_

2

3

4

5 rom j = do

& rr if nodes[G[J[P1]1[2] »= nodes[k]J[2] + GLMLi] ¢ HT
)

8

g

1 nodes[GLiI[A]][1] === garbage[garbagecounter]
A nodes[G[I1[0]1[1] + k& YA k= 465 |ALn,
: 4 garbagecounter += 1 ’!]u
4 nodes[G[j][¢ ]]['] «== garbage[garbagecounter]
e garbagecounter += 1
o= nodes[G[31[0]][2 ] += nodes[k1[Z] + G[I[1] e

13 fi nodes[G[3j]1[@1][2] = nodes[k1[2] + G[j1[1] /

14 j+=1

15 if (k =« size(nodes) 1) && (j = nodes[k+1][&]) then

16 kK += = ﬂﬂil N

17 fi j = nodes[k][@] —U.“A'f '.'E-lﬂ MI’"

18 wuntil j = size(h)

19 delocal int j = size(G), int k = size{nodes)

2@ 1 4= 1

21 until 1 = size{nodes) = 2

s delocal int 1 = sizelnodes) - 2]
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