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LEMNZEEMIBETRTR, ARENKE [0,n - 1]; 8MRTR [,r] WEFTRES ([, mid], BFTR
BE [mid + 1,7], Hf mid BPRE. SMETXDHEFMEFXEBERES. FEHURABHASSIMIFE
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tree = [0] * (4 x n) # ALEMAEARNA axn HIERA

XELEBOIR— MR dn BV tree, VIAMEIRH 0. H3IM O Fith, WBAMTFHS 0, EFHREL
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def build_tree(arr, tree, node, start, end):

if start == end: # HFHA: XEKERN 1
tree[node] = arr(start] * BiEEFHEHAEATEE

else:
mid = (start + end) // 2 # HEKEHR
build_tree(arr, tree, 2%node+l, start, mid) # BJAMELFH
build_tree(arr, tree, 2%node+2, mid+l, end) # BIIMIEHEFH
tree[node] = tree[2%node+l] + tree[2*node+2] # BHLERE (CRFAHI)

XEARER, arr BRIEWA, tree BEEEMEHHNEA, node BHAITRES], start M end EXH
FiX[E, & start == end BY, REHFHH; T, HEF R nid, BIEIMEBEEFH (EFHESIH
2xnode+1, BFWA 2 x node +2), REEHTRERIHFTHR. BHREETXEXALIE: NRE
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KIMAEMEY, WRVEBEXEE, DBREBERAHEERIR. XEMNAERAR mid =1+ [(r—1)/2] T3k
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def query_tree(tree, node, start, end, ql, qr):
if gr < start or end < ql: # TEIXESYFIXETES
return 0 # REIHFME (KA o)
if gl <= start and end <= gr: # HEIXETEESETHXERN
return tree[node] # HiZFR[EFEE
mid = (start + end) // 2
left_sum = query_tree(tree, 2%node+l, start, mid, ql, qr) # TEFWH
right_sum = query_tree(tree, 2%node+2, mid+1l, end, ql, qr) # BEHFH

return left_sum + right_sum # SHER

XEABLE=MER: TESERETMHE; c2eRETRE;, BHPEEVWEAEWHEH. FHAXKELLIE
F—H, BEEAAKE (I, r] LBRREE.
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(Fenwick Tree) XfLERY, LERMEER: XFERKERFNRESDT; MIKEANRCTIZRERE, RIBE

BEEIhEER

fRo fI40, RERIHANKERMFMMAIREN, ELEZERLEXERE,

6 SCERAURESCIR (Python 7Rffl)
UTEBRENEEN Python X, ZHFXEIRMMESEH:

class SegmentTree:

def __init__(self, arr):

self.n
self.tree = [0] * (4 * self.n) # AW TEMEEA
self.arr = arr

self._build(0, 0, self.n-1) # MIEBTSFEHE

= len(arr)

def _build(self, node, start, end):
if start == end: # HFT S
self.tree[node] = self.arr([start] # TEEEETE

else

mid
left_node = 2 * node + 1 # EFTRZERSI

right_node = 2 % node + 2 # HFT =K

self._build(left_node, start, mid) # MEALFK

self._build(right_node, mid+1l, end) # WEHFH

self.tree[node] = self.tree[left_node] + self.tree[right_node] # &K

= (start + end) // 2

def query(self, gl, qr):
return self._query(®, 0, self.n-1, gl, qr) # MIETEHFIAER

def _query(self, node, start, end, gl, qr):
if gr < start or end < ql: # TES

return 0O

if ql <= start and end <= gr: # T2HES

return self.tree[node]

mid

(start + end) // 2

left_sum = self._query(@*node+l, start, mid, ql, qr) # EEAEFH
right_sum = self._query(2*node+2, mid+1l, end, ql, qr) #* TEGEFH

return left_sum + right_sum # REISHER

def update(self, index, value):

diff

value - self.arr[index] # HEETKE
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self.arr[index] = value # BIERIAEA
self._update(0, 0, self.n-1, index, diff) # MIETSFFIAEMN

def _update(self, node, start, end, index, diff):
if start == end: # EiEHFHH
self.tree[node] += diff # EFDEE
else:
mid = (start + end) // 2
if index <= mid: # BiRES|IELFH
self._update(2*%node+1l, start, mid, index, diff)
else: # Bir&RS|ELETFH
self._update(2*node+2, mid+1l, end, index, diff)
self.tree[node] = self.tree[2*node+l] + self.tree[2*node+2] # EIEHR TS

XNEBEMAMEE __init__. XEEN query MBLEH update FHiE. £ _build HiEH, #IAXIS

XEHEFFEKRNLER, _query RIEEIFLE, RIEXEEZFERE)T; _update EMUEIHFHREHE, FHO
WMBIER T A, Mt AT IeUEIEs M, Flgn:

arr = [1, 3, 5, 7, 9]

st = SegmentTree(arr)

print(st.query(l, 3)) # Hit: 3+5+7=15
st.update(2, 10) # FHERS| 2 WEM 5 E 10
print(st.query(l, 3)) # Hit: 3+10+7=20
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