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def CreateCompleteSubtreeFragments(l, T, R, M):
# Input [: List of indices of leaf nodes to be included in the group
# Input T: The entire tree that covers all leaf nodes
# Input R: Root node of the entire tree
# Input M: Maximum number of subtrees in per fragment
# Qutput O : List of (S, minr, maxr):
# S Subtrees covering the group.
# minr: Lower bound of Subgroup Range
# wmaxr: Upper bound of Subgroup Range
0=0
s=0
depth=int(math.log{len(T)+1,2)-1)

def rightmost_leaf_number(n):
# [nput n: subtree root node
# Output y: rightmost leaf number under the subtree
h=n.index.len # hierarchy level of node n
x=int{nindex.val, 2) # node index in decimal
y=(x+1 (24k(depth—h))-1
return y

def check(n):
# Input n: subtree root node
# Output 0. 1
# 0: Some node in the subtree is a non—member of the group.
# 1: All nodes in the subtree are members of the group.
global minr
=0
if nleft=None and n.right==None: # n is leaf
if nindex.val in [
S.append(n)
return 1
return 0
#n is non-leaf
Ival=check(n left)
rval=check{n.right)
if lval¥rval>0:
S.remove(n.left)
S.remove(n.right)
S.append(n)

rv=1
elif lvaltrval>0;
if len(S) > M: # one fragment is ready
maxr=rightmost_leaf_number(S[M-1])
O.append((S[0:M], minr, maxr))
S[0:M]=[ # Remove the appended subtrees
minr=maxr+1

rv=0
if n==R: # Root node. len(S>0
maxr=2%kdepth—1
0.append((S, minr, maxr))
return rv
check(R)
return O
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#Input

# Output

# minr:
# maxr:

check(R)

return O

def CreateCompleteSubtreeFragments(l, T, R, M):

List of indices of leaf nodes to be included in the group

# Input T: The entire tree that covers all leaf nodes
# Input R: Root node of the entire tree
# Input M: Maximum number of subtrees in per fragment

O : List of (S, minr, maxr):

# S: Subtrees covering the group.

Lower bound of Subgroup Range
Upper bound of Subgroup Range

8=
depth=int(math.log(len(T)+1,2)-1)

def rightmost _leaf number{n):

Input n: subtree root node
# Output y: rightmost leaf number under the subtree
h=n.index.len # hierarchy level of node n
x=int{n.index.val, 2) # node index in decimal
y=Oc+1)%(2%+(depth-h))-1
return y

def fragment(S):

minr=0
N=math.ceil(float(len(S))/M)
i=
white i<N:
if i+1<N: # Non-last fragment
F=S[i*M:(i+1)%M] # Extract M subtrees
maxr=rightmost Jeaf number(F[-11)
else: # Last fragment
F=S[*M:] # Extract remaining subtrees
maxr=2¥xdepth-1
O.append((F, minr, maxr))
minr=maxr+1
=i+l
return O

def check(n):

# Input n: subtree root node
# Qutput 0, 1
# 0: Some node in the subtree is a non-member of the group.
# 1: All nodes in the subtree are members of the group.
if nleft==None and nright==None: # n is leaf
if nindex.val in I
S.append(n)
return 1
return 0
# n is non-leaf
Ival=checkin.left)
rval=check(n.right)
if Ivabkrval>0:
S.remove(n.left)
Sremove(n.right)
S.append(n)
return 1
return 0

O=fragment(S)

(1)
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