+ Probability theory: Basic concepts, such as
probability distributions (Gaussian,
Bernoulli, etc.) and Bayes' theorem.

- Statistical concepts: Mean, median, mode,
variance, and standard deviation.

+ Hypothesis testing and confidence

—Intervals.
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- Basic operations: Addition, subtraction, - Differentiation: Derivatives of functions, including

scalar multiplication, and matrix chain rule and partial derivatives.
multiplication. » Optimization: Local and global minima/maxima,

« Matrix properties: Inverse, transpose, and  gradient descent, and its vari d g g
determinant. - Gra Itler:it. Ivergence:d an It:urI
+ Eigenvalues and eigenvectors. + Partial derivatives and multiple
integrals.
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+ Entropy, cross-entropy, and - Convex and non-convex optimization.

Kullback-Leibler - Lagrange multipliers.

« Ordinary Least Squares (OLS) method.
divergence. » Newton's method and its variations.

+ Ridge and Lasso regression for

regularization. = Mutual information.
« Basics of feedforward neural networks.
- Backpropagation algorithm.
« Activation functions (Sigmoid, RelLU, etc.).
—>» ' - Gradient checking.
+ Gaussian (Normal) distribution and . Margin optimization and support vectors.

LSati il « Kernels and the kernel trick.
» Bernoulli and Binomial

distributions.
+ Multinomial and categorical
distributions.
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