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HWRIIERAREITDEIRE, LT Python SRR 7 0IEHE:

def build_kdtree(points, depth=0):
if not points:
return None
k = len(points[0]) # FRENVZNIEAE
axis = depth % k # BEIEZFERIHDH
points.sort(key=lambda x: x[axis]) # RZFiihHE
median = len(points) // 2 # MAEHMIZES|

# BN Fin

return Node(
point=points[median],
left=build_kdtree(points|[:median], depth+1),
right=build_kdtree(points[median+1:], depth+1),

axis=axis
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def nn_search(root, target, best=None):
if root is None:

return best

axis = root.axis
# EFRVBEERES S
next_branch = root.left if target[axis] < root.point[axis] else root.right

best = nn_search(next_branch, target, best)

+ FRIER
curr_dist = distance(root.point, target)
if best is None or curr_dist < distance(best, target):

best = root.point

# EBIKIRBIR I
axis_dist = abs(target[axis] - root.point[axis])
if axis_dist < distance(best, target):
other_branch = root.right if next_branch == root.left else root.left

best = nn_search(other_branch, target, best)

return best
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5 Python TR

UTBRR LR SCIESR:

class KDNode:
__slots__ = ('point', 'left', 'right’', 'axis')
def __init__(self, point, left=None, right=None, axis=0):
self.point = point # FIESLIR
self.left = left # AT
self.right = right # BT
self.axis = axis # XDEERI|

class KDTree:
def __init__(self, points):
self.root = self._build(points)

def _build(self, points, depth=0):
+ MERBRFTIX

def range_search(self, bounds):
results = []
self._range_search(self.root, bounds, results)

return results

def _range_search(self, node, bounds, results):

if not node: return

# BRI NRESELRA

if all(bounds[i] [0] <= node.point[i] <= bounds[i][1] for i in range(len(bounds
= ))):
results.append(node.point)

# BT RLZ IR

axis = node.axis

if bounds[axis] [0] <= node.point[axis]:
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self._range_search(node.left, bounds, results)
if bounds[axis] [1] >= node.point[axis]:

self._range_search(node.right, bounds, results)

SEEEZETINFE Toounds) #ITXIESIE, AIMMKETLERR, BrRLET Matplotlib 424 2D HEEY3
DEEKRERXE, EMERZELD IR,

6 ST EAR

TREXLEF, AIBITRERE Tcachingl FHEIERREZE, MREEEE. M TFEEHE, AMNSEWBIER

TApproximate Nearest Neighbor) a4l D EEEIRNEE MR, TMHEMH, VP-Tree RAIKET
B9, BEESIER/LEETE, R* WUEEESHESKIETSR, ERKIEET: S4EE L < 10 BHUERSH,
K-d it SIRERE, shSHIBESEE RN FHMLEM,

K-d fti@d MEJI=TExlsy + Esise Vifl, ERETEINT SR CEERNSHOBER, HRBETF
ZMmEe. FTFERM, EESENSFERUNKG, ZOETEEHRSETRNE, BREMMFTIEN/LAR
Xo BiRESE GitHub MEELILHITERER, @I EEESH F EMMREERENR.



