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class Tensor:
def __init__(self, data, _children=(), _op=""):
self.data data
0.0
self._prev = set(_children)

self.grad

self._op = _op

self._backward = lambda: None

def backward(self):
topo = []
visited = set()
def build_topo(v):
if v not in visited:
visited.add(v)
for child in v._prev:
build_topo(child)
topo.append(v)
build_topo(self)
self.grad = 1.0

for v in reversed(topo):
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v._backward()

EXMUEDH, Tensor XANAKINKERIE. BE. KRR backward FERAREMEEER (DFS)
WEmINEE, AEREEDRTR, BAS M TNRN _backward FEFRITEBE, HIMEFRERITUERD
I BT R, BRIEIF R

3.2 SRIEATEIRE

BT, RNEREASET, MINE FE BRREF. SMREFESIABITHENREEER,

def add(self, other):
other = other if isinstance(other, Tensor) else Tensor(other)
out = Tensor(self.data + other.data, (self, other), '+')
def _backward():
self.grad += out.grad
other.grad += out.grad
out._backward = _backward

return out

Tensor.__add__ = add
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def mul(self, other):
other = other if isinstance(other, Tensor) else Tensor(other)
out = Tensor(self.data * other.data, (self, other), '#')
def _backward():
self.grad += other.data * out.grad
other.grad += self.data * out.grad
out._backward = _backward

return out

Tensor.__mul__ = mul

FORRERRIRIT B IR, RAGEMUNES SR T self, HER other.data * out.grad,
AFENRSBESZ T EENE; EHEXNT other, HER self.data * out.grade XHRT HEEIEH
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def exp(self):
out = Tensor(math.exp(self.data), (self,), 'exp')
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def _backward():
self.grad += out.data * out.grad
out._backward = _backward

return out

Tensor.exp = exp
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x = Tensor(2.0)

y = x.exp() + x * x
y.backward()

print(x.grad) # RZiZft exp(2) + 2x2 BYS¥, BD exp(2) + 4
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