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1. Computational Thinking and Problem Solving

" Introduction to

Guttag, John. “Introduction to Computation and Programming Using
Python: With Application to Understanding Data.” 2nd ed. MIT Press,

2016.

2. HémsEz(Moodle FJESL THL)
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1. Python FEHXFESE/

i.  Python Data Structure
ii.  Python Classes

2. BEEHE(ERE (Introduction to Optimization Problems)



i. Knapsack Problems
ii. Greedy algorithm for solving problems
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BB RE ¢ fi# (Optimization Problems Solutions)

i.  NP-complete Problems
ii.  Dynamic Programming

. EFEEmE I (Graph- Models)

i.  Classic Graph-Theoretic Problems
ii.  Graph Searching Algorithm

. [iB1% E = (Stochastic Thinking)

i.  Uncertainty World and Stochastic Modeling
ii. Stochastic Programs

. FER%E (Random Walks)
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i. Random Walks
ii.  The Drunkard’s Walk
iii. Biased Random Walks
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. iR EEREEE(Monte Carlo Simulation)

i. Pascal’s Problem
ii.  Probability Problems and solutions

8. {E#&El&[E](Confidence Intervals)

i. Dataanalysis
ii. Confidence Intervals
iii.  Central Limit Theorem

9. HWAE R AE#EZE(Sampling and Standard Error)

i. Data Sampling
ii.  Standard Error of the Mean

0. L EERE R Understanding Experimental Data)

i. Behavior of Experiments
ii. Know Experiment Data

1. R E B iRl — (Understanding Experimental Data (cont.)

12. Fitting Exponentially Distributed Data (Python)



13. 22 EEH RS/ (Introduction to Machine Learning)

i. Feature Vectors
ii. Distance Metrics

14. &R} EEES /- (Introduction to Clustering)

i.  Class Cluster
ii. K-means Clustering
iii.  Other Clustering Methods

15. ER3FERS /) (Introduction to Classification)

i.  Knowing Classifiers
ii. Classification Example
iii.  K-nearest Neighbors
iv.  Regression-based Classifiers

16. ER o 0E K 451 5R 7 (Classification and Statistical Sins)

i. Tests Are Imperfect
ii. Sampling Bias
iii.  Statistically Significant Differences Can Be Insignificant

17. JIA B



