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1.1 Linear Algebra 
 
[TBD] 
 
1.1.1 Gauss‐Jordan Elimination (Reduced Row Echelon Form) 
 
[TBD] 
 
1.1.2 Matrix Inverse 
 
[TBD] 
 
1.1.3 Eigenvalues & Eigenvectors 
 
[TBD] 
 
1.1.4 Singluar Value Decomposition 
 
[TBD] 
 

1.2 Trigonometry 
 
1.2.1 Trigonometric Identities  
 
Basic identities 
 tanሺݐሻ ൌ sinሺݐሻcosሺݐሻcotሺݐሻ ൌ 1tan ሺݐሻ 

secሺݐሻ ൌ 1cos ሺݐሻ cscሺݐሻ ൌ 1sin ሺݐሻ 

 
Trig functions in terms of their complements 
 sinሺݐሻ ൌ cos ቀ2ߨ െ ሻݐቁcosሺݐ ൌ sin ቀ2ߨ െ ሻݐቁtanሺݐ ൌ cot ቀ2ߨ െ  ቁݐ

secሺݐሻ ൌ csc ቀ2ߨ െ ሻݐቁ cscሺݐ ൌ sec ቀ2ߨ െ ሻݐቁ cotሺݐ ൌ tan ቀ2ߨ െ  ቁݐ

 
Negative angles of trig functions 
 sinሺെݐሻ ൌ െsin ሺݐሻ  cosሺെݐሻ ൌ cosሺݐሻ tanሺെݐሻ ൌ െtan ሺݐሻ 
 
Pythagorean Theorem for trig functions 
 sinଶሺݐሻ ൅ cosଶሺݐሻ ൌ 1 secଶሺݐሻ ൌ 1 ൅ tanଶሺݐሻ 
 
Sum and difference formulas for trig functions 
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 sinሺݏ ൅ ሻݐ ൌ sinሺݏሻ ڄ cosሺݐሻ ൅ cosሺݏሻ ڄ sin ሺݐሻ
 cosሺݏ ൅ ሻݐ ൌ cosሺݏሻ ڄ cosሺݐሻ െ sin ሺݏሻ ڄ sinሺݐሻ 
 tanሺݏ ൅ ሻݐ ൌ tanሺݏሻ ൅ tan ሺݐሻ1 െ tanሺݏሻ ڄ tan ሺݐሻ 

sinሺݏ െ ሻݐ ൌ sinሺݏሻ ڄ cosሺݐሻ െ cosሺݏሻ ڄ sinሺݐሻ
 cosሺݏ െ ሻݐ ൌ cosሺݏሻ ڄ cosሺݐሻ ൅ sinሺݏሻ ڄ sin ሺݐሻ 
 tanሺݏ െ ሻݐ ൌ tanሺݏሻ െ tan ሺݐሻ1 ൅ tanሺݏሻ ڄ tan ሺݐሻ 

 
Double angle formulas  
 sinሺ2ݐሻ ൌ 2 sinሺݐሻ ڄ cos ሺݐሻ 
 tanሺ2ݐሻ ൌ 2 ڄ tan ሺݐሻ1 െ tanଶሺݐሻ 

cosሺ2ݐሻ ൌ cosଶሺݐሻ െ sinଶሺݐሻൌ 2 ڄ cosଶሺݐሻ െ 1ൌ 1 െ 2 ڄ sinଶሺݐሻ  

 
Triple angle formulas 
 sinሺ3ݐሻ ൌ 3 ڄ sinሺݐሻ െ 4 ڄ sinଷሺݐሻ 
 cosሺ3ݐሻ ൌ 4 ڄ cosଷሺݐሻ െ 3 ڄ cosሺݐሻ 
 tanሺ3ݐሻ ൌ 3 tanሺݐሻ െ tanଷሺݐሻ1 െ 3 tanଶሺݐሻ  

 
Half angle formulas 
 sin ൬12 ൰ݐ ൌ േඨ1 െ cosሺݐሻ2  

 cos ൬12 ൰ݐ ൌ േඨ1 ൅ cosሺݐሻ2  

 tan ൬12 ൰ݐ ൌ sinሺݐሻ1 ൅ cosሺݐሻ ൌ 1 െ cosሺݐሻsinሺݐሻ  

 
Product sum identities 
 sinሺݏሻ ൅ sinሺݐሻ ൌ 2 ڄ sin ൬ݏ ൅ 2ݐ ൰ ڄ cos ൬ݏ െ 2ݐ ൰ 
 sinሺݏሻ െ sinሺݐሻ ൌ 2 ڄ sin ൬ݏ െ 2ݐ ൰ ڄ cos ൬ݏ ൅ 2ݐ ൰ 

cosሺݏሻ ൅ cosሺݐሻ ൌ 2 ڄ cos ൬ݏ ൅ 2ݐ ൰ ڄ cos ൬ݏ െ 2ݐ ൰ 
 cosሺݏሻ െ cosሺݐሻ ൌ െ2 ڄ sin ൬ݏ ൅ 2ݐ ൰ ڄ sin ൬ݏ െ 2ݐ ൰ 

 
Product identities 
 sinሺݏሻ ڄ sinሺݐሻ ൌ cosሺݏ െ ሻݐ ڄ cos ሺݏ ൅ ሻ2ݐ  
 cosሺݏሻ ڄ cosሺݐሻ ൌ cosሺݏ ൅ ሻݐ ڄ cos ሺݏ െ ሻ2ݐ  
 sinሺݏሻ ڄ cosሺݐሻ ൌ sinሺݏ ൅ ሻݐ ڄ sin ሺݏ െ ሻ2ݐ  

 
 

1.3 Calculus 
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1.3.1 Derivative Rules 
 
1.3.1.1 Chain Rule 
 
 
 ݂൫݃ሺݔሻ൯ᇱ ൌ ݔ݂݀݀ ൌ ݂݀݀݃ ·  ݔ݀݃݀

ݕ  ൌ ሺݔܣଶ ൅ ݔܤ ൅  ሻଷܥ
ݔ݀ݕ݀  ൌ 3 · ሺݔܣଶ ൅ ݔܤ ൅ ሻଶܥ · ሺ2ݔܣ ൅  ሻܤ

 
[TBD] 
 
1.3.1.2 Quotient Rule 
 ቆ݂ሺݔሻ݃ሺݔሻቇᇱ ൌ ݂ሺݔሻᇱ݃ሺݔሻ െ ݃ሺݔሻᇱ݂ሺݔሻ݃ሺݔሻଶ   
 
[TBD] 
 
1.3.1.3 Product  Rule 
 ൫݂ሺݔሻ · ݃ሺݔሻ൯ᇱ ൌ ݂ሺݔሻ · ݃ሺݔሻᇱ ൅ ݂ሺݔሻᇱ · ݃ሺݔሻ 
 
[TBD] 
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