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1. Relational databases and their algorithms


Use in data science:


	Almost everywhere







Applicable mathematics:


	Relations and tuples (based on sets and cartesian products)


	Trees, graphs and sorting algorithms


	Analysis of algorithms and their computation time










          

      

      

    

  

    
      
          
            
  
2. Static and dynamic summary statistics


Use in data science:


	Almost everywhere


	Dash-boarding, reporting and on-going analysis


	Dynamic summary statistics used with high-volume data







Applicable mathematics:


	Basic algebra and manipulation of (finite series)


	Working with integrals in cases of continuous time


	Inequalities










          

      

      

    

  

    
      
          
            
  
3. Analysis of univariate distributions


Use in data science:


	Almost everywhere


	Dash-boarding, reporting and on-going analysis


	Modelling for risk assessment


	Understanding population trends







Applicable mathematics:


	Calculus (as used by basic probability) including integration and differentiation


	Use of indicator functions


	Use of methods such as kernel density estimation










          

      

      

    

  

    
      
          
            
  
4. Analysis of multivariate distributions


Use in data science:


	Understanding population trends


	Understanding relationships between variables







Applicable mathematics:


	Multi variable calculus (as used by basic probability) including integration and differentiation










          

      

      

    

  

    
      
          
            
  
5. Analysis of covariance and correlation


Use in data science:


	Understanding relationships between variables


	Used as a building block for more advanced models (e.g. Gaussian processes)







Applicable mathematics:


	Multi variable calculus (as used by basic probability) including integration and differentiation










          

      

      

    

  

    
      
          
            
  
6. Finding the best line through a cloud of points


Use in data science:


	Prediction


	Forecasting


	Creating simple models


	Estimation







Applicable mathematics:


	Multi variable calculus


	Linear algebra (projections)










          

      

      

    

  

    
      
          
            
  
7. General least squares


Use in data science:


	Prediction


	Forecasting


	Creating simple models


	Estimation







Applicable mathematics:


	Multi variable calculus


	Linear algebra


	Many computational aspects of linear algebra










          

      

      

    

  

    
      
          
            
  
8. Logistic regression and GLM


Use in data science:


	Prediction


	Forecasting


	Estimation







Applicable mathematics:


	Multi variable calculus


	Optimization theory


	Probability distributions










          

      

      

    

  

    
      
          
            
  
9. Clustering (k-means)


Use in data science:


	Unsupervised learning


	Population segmentation







Applicable mathematics:


	Vectors and norms


	Iterative algorithms and approximations










          

      

      

    

  

    
      
          
            
  
10. PCA and data-reduction


Use in data science:


	Unsupervised learning


	Simplification of complex problems


	Preparation for regression







Applicable mathematics:


	Linear algebra (eigenvalues)


	Iterative algorithms










          

      

      

    

  

    
      
          
            
  
11. Gradient descent


Use in data science:


	Part of many learning algorithms


	General optimization







Applicable mathematics:


	Multi variable calculus


	Optimization theory


	Linear algebra










          

      

      

    

  

    
      
          
            
  
12. Kalman Filtering


Use in data science:


	Control (including robotic control)


	Time series modelling







Applicable mathematics:


	Multi variable calculus


	Probability


	Linear algebra










          

      

      

    

  

    
      
          
            
  
13. Textual and categorical classification


Use in data science:


	Classification


	Sentiment analysis


	Population partitioning







Applicable mathematics:


	Discrete mathematics


	Optimization theory


	Discrete algorithms










          

      

      

    

  

    
      
          
            
  
14. Convolutions filtering


Use in data science:


	Image processing


	Sound processing


	Classification


	Artificial object generation







Applicable mathematics:


	Multi variable calculus


	Linear systems


	Complex analysis


	Integral transforms










          

      

      

    

  

    
      
          
            
  
15. Fourier analysis of signals


Use in data science:


	Image processing


	Sound processing


	Compression







Applicable mathematics:


	Multi variable calculus


	Linear systems


	Complex analysis


	Integral transforms










          

      

      

    

  

    
      
          
            
  
16. Deep neural networks


Use in data science:


	Classification


	Artificial object generation


	As an aid of complex decision making systems







Applicable mathematics:


	Multi variable calculus


	Linear algebra










          

      

      

    

  

    
      
          
            
  
17. Data compression


Use in data science:


	Data handling


	Data summary







Applicable mathematics:


	Multi variable calculus


	Linear algebra (e.g. SVD)










          

      

      

    

  

    
      
          
            
  
18. Dynamic programming and reinforcement learning


Use in data science:


	Artificial intelligence systems (dynamic decision systems)







Applicable mathematics:


	Linear algebra


	Probability


	Analysis and functional analysis










          

      

      

    

  

    
      
          
            
  
19. Linear programming


Use in data science:


	Variable selection


	Large scale operational optimization







Applicable mathematics:


	Linear algebra


	Discrete mathematics and combinatorics


	Analysis










          

      

      

    

  

    
      
          
            
  
20. Scheduling, Knapsack and Integer programming


Use in data science:


	Variable selection


	Large scale operational optimization


	Discrete optimization and control problems







Applicable mathematics:


	Linear algebra


	Discrete mathematics and combinatorics
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