Basic Math

	
	
	
	
	
	
	

	Symbols
	Expression
	How to express it (if required a brief commentary explaining)
	

	+
	8+3=11
	"8 plus 3 equals 11/"the sum of 8 and 3 is 11"/"the addition of 3 to 8 is 11"
	

	-
	8-3=5
	"8 minus 3 equals 5"/"subtracting 3 to 8 results in 5"
	

	x
	12x2=24
	"12 by 2 equals 24"/"the product of 12 and 2 is 24"/"12 times 2 is 24"
	

	/
	35/7=5
	"35 divided by 7 is 5"/"the quotient of 12 and 2 is 6"
	

	 
	 
	quotient refers to the answer of the operation not the operation on itself
	

	 
	 
	and the 35 would be the numerator while the 7 is the denominator
	

	[image: image56.png]



	 
	"square root"
	

	<
	 
	"less than"
	

	>
	 
	"greater than"
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	"less than or equal to"
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	"greater than or equal to"
	

	h.c.f.(a,b)
	h.c.f.(144,66)
	"the highest common factor of 144 and 66 is 6"
	

	l.c.m.(a,b)
	l.c.m.(144,66)
	"the lowest common multiple of 144 and 66 is 2"
	

	 
	66=2x3x11
	"prime factorization of 66"
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	"5 to the power of 6"
	

	 
	 
	5 is the base and 6 the power of index
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	"4 a to the power of 2"/"4 a squared"
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	"a cubed"/"a to the power of 3"
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	"4 squared all cubed"
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	"4 squared cubed"
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	"a to the power of a half"
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	"a to the power of 3 over 2"
	

	If a, b and c are real numbers & a=bc where b>1
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	"c is the logarithm of a to the base b" (logarithm or log)
	

	 
	[image: image66.png]3/
a2




	"natural log"
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	"log to the base 10"
	

	Set A={1,2,3,6,12} & B={2,6}
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	"2 is an element of A"/"2 belongs to A"
	

	 
	[image: image70.png]



	"5 is not an element of A"
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	"B is a subset of A"
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	"A is not a subset of B"
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	"universal set"
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	"empty set"
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	"A bar"/"complement of A"
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	"A intersection B"
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	"A union B"
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	R is the set of real numbers
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	Z is the set of integer numbers
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	Z+ is the set of positive numbers
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	Q is the set of rational numbers
	

	
	for any x, where x is f by p, if p and q are elements of Z and q is not 0
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	C is the set of complex numbers
	

	
	Conjugate. To calculate the conjugate of a number one must keep the real part intact and multiply by (-1) the imaginary part
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	Negation "not T"
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	Conjunction
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	Disjunction
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	"P implies Q"/"if P then Q"
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	"P if and only if Q"/"P iff Q"
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	Universal quantifier "for all"/"for every"
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	Existential quantifier "there exists"/"for some"
	


Differential Calculus

Derivative
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f'(x) can be read as  "f dashed x"/"the derivative of f with respect to x",
Also as "df/dx" it would be "dee f by dee x".
The process of obtaining f'(x) is differentiation.

When asked to differentiate a function this equivalent to being asked to:
· Finds its gradient

· Find the rate of change of f(x)

The product rule
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The quotient rule
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Chain rule a.k.a. (also known as) "composite function rule"/"function of a function"
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Trigonometric functions
	Function
	Abbreviation
	Description
	

	sine
	sin
	Opposite / Hypotenuse

	cosine
	cos
	Adjacent / Hypotenuse

	tangent
	tan (or tg)
	Opposite / Adjacent

	cotangent
	cot (or cotan or cotg or ctg or ctn)
	Adjacent / Opposite

	
	
	

	secant
	sec
	Hypotenuse / Adjacent

	cosecant
	csc (or cosec)
	Hypotenuse / Opposite


Exercise 1.
With the parametric equations 
	[image: image16.png]cos 2t





	[image: image17.png]sint






Find dy/dx
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	using the trigonometrical identity 
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	dee two y by x squared
	 SHAPE  \* MERGEFORMAT 


:
	y double dash
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	dee three y by x cubed
	 SHAPE  \* MERGEFORMAT 


:
	y triple dash


Exercise 2.
If [image: image28.png]


 find the partial derivates w.r.t. (with respect to) x and y.
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	“delta z by delta x”
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	“the partial derivative of z w.r.t. y”


Integrals
Indefinite Integrals

Examples:
1) Indefinite integral of x to the power of 4 dx
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 is the constant of Integration
2) Integral of e to the 2x with respect to x
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Definite Integrals

Examples:

1) Integral between -1 and 1 of f’(x)
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2) Integral from x equals zero to x equals one of f’(x)
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Vectors, Matrices & Series

Vectors
Scalar quantity: defined by size or magnitude (positive or negative)

Vector quantity: has size (positive or negative) and direction

Equivalent vectors: are vectors expressed in different coordinates

Dot product (Scalar product): 

· Algebraic definition: is the product of [image: image39.png]


 resulting on a scalar
· Geometric definition: is the product of [image: image41.png]uvcosf



 where [image: image43.png]


 is the angle between u and v
Cross product (Vector product):  
[image: image44.png]



Is a vector that is perpendicular to a and b, with direction given by convention by the right-hand-rule and a magnitude equal to the area of the parallelogram the vectors create
Matrices

Matrix: Is a set of elements arranged in rows and columns forming a rectangular array
A matrix has order mxn and its elements are arranged as[image: image46.png]


, with a double suffix notation, being i the rows and j the columns where it’s located.
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	Row matrix
	Column matrix
	Square matrix

	If m equals 1
	If n equals 1
	if m equals n
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Transpose

Represented as A’, Atr, TA and most commonly AT. Basically the row and column indices change place turning [image: image52.png]
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.

Example:
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