
Refresher Course in Basic Mathematics and Statistics 

Course Outline 

 

Instructor: Rebecca Stuart 

Place: R.113, building A.-L. Breguet 2 

 

Daily schedule: 

09:15-10:00 Lecture and discussion exercises 

10:15-11:00 Lecture and discussion exercises 

11:15-12:00 Lecture and discussion exercises 

Lunch 

13:15-14:15 Lecture and discussion exercises 

 

Topics 

Day 1: Single-variable calculus 

• Function forms 

o Geometric properties of functions (increasing or decreasing, concave or convex) 

o Exponential and logarithmic functions 

• Differentiation rules and applications 

o Definition and rules 

o High-order derivatives 

o Composite functions and chain rule 

• Extension to multi-variable functions 

o Partial derivatives 

• Integration concepts and rules 

o Areas and definite integrals 

 

Day 2: Optimization 

• Unconstrained optimization 

o First and second order conditions 

• Constrained optimization 

o Lagrange functions 

o Examples and interpretation of the results 

 

 

 



Day 3: Probability 

• Basic definitions 

o Union, intersection, complement, and conditional probability 

• Random variables 

o Probability mass and density functions 

o Cumulative distribution function 

• Moments of a single random variable distribution 

o Mean 

o Variance and standard deviation 

• Some common distributions 

o Normal distribution, student t-distribution, Chi-square distribution, F-distribution 

• Distribution of several random variables 

o Joint probability 

o Conditional probability density function 

o Conditional mean and variance 

o Covariance and correlation 

 

Day 4: Statistics 

• Population and random sampling 

o Sampling method 

• Estimation of population mean and variance 

o Population mean 

o Population variance 

• Confidence interval and p-value 

o Test statistic 

o Confidence interval 

o p-value 

• Hypothesis testing 

o One-tail test 

o Two-tail test 

 

Day 5: Introductory linear algebra and linear regression 

• Vector and matrix notation 

• Basic operations 

o addition, subtraction, product 

o transpose 

o inverse 

• Linear regression (OLS with one independent variable)  
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