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Outline

● Computation Graph
● Single Example Back Propagation
● Vectorization



Computation Graph: Forward Pass



Derivatives
Analytic derivative:

● Fast
● Accurate
● Error-Prone

Numerical derivative:

● Slow
● Approximate
● Easy to code



Computation Graph: Backward Pass



Computation Graph of Logistic 
Regression



Back Propagation of Logistic 
Regression



Back Propagation Loop 



Vectorization 

np.sum()

np.matmul() or np.dot()



Vectorized Gradient Descent 


