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ADVANCED MATHEMATICS FORMULA SHEET 
 

The formulae below may assist you. This is not a comprehensive list. You are of course free to use 
formulas that do not appear on this list. 
 
MODULE 1         INTEGRATION 
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MODULE 2 DIFFERENTIATION 
 
Function    Derivative 
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MODULE 3 VECTORS 
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MODULE 4 MATRICES 
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MODULE 5 NUMERICAL METHODS 
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MODULE 6 ELEMENTARY LOGIC AND BOOLEAN ALGEBRA 
 
A system (B,+,•, 0, 1) is a Boolean algebra if 
  
I  ),( Bba ∈∀   baBba •∈+  and (  )B∈  
 
 
II )( Ba∈∀   abbaabba •=•+=+   and ( )  

 
 
III  )( Ba∈∀   (a + 0 = a and a• 1 =a) 
 
 
IV  )( Ba∈∀  )( Ba ∈∃  1( =+ aa  and  a  • )0=a  
 
 
V     ),,( Bcba ∈∀   )()()([ cabacba +•+=•+   and  )]()()( cabacba •+•=+•   
 
 
On the basis of I to V the following theorems can be proved: 
 
1. aaa =+    ;   aaa =•  
 
2. 0 and 1 are unique 
 
3. 11=+a     ; 00 =•a  
 
4. aBa )(( ∈∀  is unique) 
 
5. abaa =•+   and  abaa =+• )(  
 
6. )( Ba∈∀   )( aa =  
 
7. cbacba ++=++ )()(   and   cbacba ••=•• )()(  
 
8. baba •=+  and  baba +=•  
 
9. babaa +=•+   and   babaa •=+• )(  
 
 
Implications 
 

qp ⇒  
 
Contrapositive      pq ⇒                      Law of Implication    qp ∪  
 
Opposite               qp ⇒                                   Converse                    pq ⇒  
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ARISTOTELIAN SYLLOGISM  
 
Modus Ponens                                                       Modus Tollens 
 

   p
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                                                                     q
qp ⇒

  

∴q                                                                               ∴ p   
 
Disjunctive Syllogism                                           Hypothetical Syllogism 
 

   p
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                                                                     )()( rqqp ⇒∩⇒   

∴q                                                                              ∴ rp ⇒  
 
 
 
MODULE 7 PROBABILITY, PERMUTATIONS AND COMBINATIONS 
 
Axioms 
 
Let S be a sample space. Then 
 
I  0 ≤ P(E) ≤  1 for every event E of S 
 
II P(S) = 1 
 
III P(E ∪ F) = P(E) + P(F)  for events E and F if E ∩ F = φ  
 
 
Definitions and Theorems 
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Miscellaneous 
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