What you need to Know about Algebra and Trigonometry


( The quadratic equation


	a l2 + b l + c = 0,


has the two solutions


	l1,2 =  � EQ \f( [-b + \r(4ac) ],2a)  �


( We use i to denote � EQ \r(-1) �.   A complex number is a number of the form a + i b, where a and b are real numbers.  We refer to the two numbers a + ib and a - ib as complex conjugates.  Note that the two solutions of a quadratic equation are either both real or are complex conjugates of each other.


( There is a number e with many amazing properties, perhaps the most useful of which is that if an angle q is expressed in radians (i.e., we convert the angle to the distance it subtends on a unit circle, so that 180¡ corresponds to p radians), then


e iq = cos(q) + i sin(q)


which is equivalent to the formulas


sin (q) = � EQ \f(e iq - e - iq,2i)   �and cos (q) = � EQ \f(e iq + i e - iq,2)   �


This has the almost mystical consequence that eip = -1.


�
What you need to Know about Calculus


( The notion of a derivative dx/dy for a function x of y.


We use  x� EQ \S\up12(\D\BA8().) (t)  �as shorthand for dx/dt when x is a function of the time t; and we abbreviate  � EQ \F(d,dt)  �x� EQ \S\up12(\D\BA8().) (t) �, the second derivative of x with respect to time, by  x� EQ \S\up12(\D\BA9()..)(t) �.


( The solution of the differential equation q� EQ \S\up14(\D\BA10().)    �= aq   is 


q(t) = eat q(0).


For a > 0, this is "exponential growth" as t ® ¥ .


For a = 0, eat = 1.


For a < 0, this is "exponential decay" as t ® ¥ .





�
What you need to Know about Linear Algebra


( The definition of scalars k, vectors x and matrices A and how to multiply them:


Ax    has ith component    Sj  aijxj





( Linearity:


A(x + y) = Ax + Ay; (k1 + k2)x = k1x + k2x , etc.





( The notion that vectors x, ..., xn  are linearly independent iff  (if and only if) the only solution of k1x1  + ... + knxn is 


k1 = ... =  kn = 0.





( The definition of the determinant of a matrix.


In the 2-dimensional case, matrix  A   =  � EQ \b\bc\[(\a\co1( a   b , c   d ))   �has determinant |A| = ad - bc.





( The notion of a non-singular matrix and its inverse A-1:


A-1A = AA-1 = I, the identity matrix.


A is nonsingular by definition iff the only solution of Aq = 0 is the zero vector.


Basic Fact: A is nonsingular iff A has non-zero determinant. 





�
( The notion of a diagonal matrix.





( Eigenvalues and eigenvectors:


If these are unfamiliar, consult [the handout for] Section 3.2 of TMB2.
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