FP1 Summary
Pairs of linear equations have 0, 1 or ( solutions – depending on whether lines are parallel or not.

Example: x + y = 1; x + a2y = a has 1 solution if a ( ±1, no solution if a = -1 and ( solutions if a = 1.

If a ( ±1 then x=a/(1+a); y = 1/(1+a). If a = 1, then 2 coincident parallel lines (x+y=1) so y=t; x=1-t. 

If a = -1 then x+y=1; x+y-1 two non-identical parallel lines so do not meet.
3D: ax+by+cz=d is a plane. Sets of 3D equations also have 0, 1 or ( solutions – depending on how planes intersect. If no solutions then equations are said to be inconsistent. If ( solutions then express solution using parameters e.g. z = t. End up with integer coefficients.
Summing series: 
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Note common factor of ½n(n+1) in last 3 sums.

Also if 
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. If f(n+1)(0 as n(( then sum is finite, series is convergent, otherwise sum is infinite, series is divergent.

4 steps of Mathematical Induction: Proposition, Base Case, Induction Step and Completion. 
1. Proposition: Let P(n) be the proposition that …

2. Base Case: Show that that P(1) is true (occasionally not n=1)

3. Inductive Step: Suppose that P(k) is true then …working (the tough part)…P(k+1) is true

4. Completion: P(1) is true and if P(k) is true then P(k+1) is true. Using the Principal of Mathematical Induction, P(n) is true for all positive integers.


Complex numbers: Let i = (-1 then i2 = -1; z = a + ib (a, b real). 
z is a complex number, a is Real part and ib is Imaginary part.  

z* = a – ib is complex conjugate of z. 
zz* = a2 + b2; z+z* = 2a

Rationalising the denominator:
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Modulus of z (distance from origin) 
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Argument (angle from real axis, in radians) arg z =tan-1 (b/a)

(i(=1; arg i = (/2; (-1(=1; arg (-1) = (; (3+4i(=5
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; arg z1z2 = arg z1 + arg z2 ; arg z1/z2 = arg z1 - arg z2
(z-z0(is distance of z from z0; locus(z-z0(=r is a circle centre z0 radius r; locus (z-z1(= (z-z2(is the perpendicular bisector of z1 and z2 (distance of z from z1 equals distance of z from z2)

Roots of Polynomial Equations Quadratic ax2 + bx + c = 0 roots ( and ( then 
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Cubic ax3 + bx2 + cx +d= 0 roots (, ( and ( then 
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To find equation with roots 3( and 3( either (i) find 3( + 3( = 3(( + () and 3(.3( = 9((() 

or (ii) set (=u/3 and substitute into original equation.

If roots in arithmetic progression use (-d, (, (+d – in geometric progression use (/r,(,(r

Work out symmetric functions from ( and ( - e.g. 
[image: image11.wmf]2

2

2

2

2

2

2

2

)

(

2

)

(

1

1

ab

ab

b

a

b

a

a

b

b

a

-

+

=

+

=

+


Matrices. To find AB multiply rows in A by columns in B. e.g. if 
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AB

. Note that in general AB(BA. Also if B does not have the same number of columns as A has rows AB will not exist! The Determinant of A (Det A) = ad – bc

Identity matrix such that AI=IA=A. I is a diagonal matrix with 1s on the leading diagonal.

The inverse of A, A-1, is such that AA-1 = A-1A = I. For the 2x2 matrix A then 
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A-1 only exists if Det A ( 0. If Det A = 0 then the matrix is said to be singular. (AB)-1= B-1A-1 

Matrices can solve linear equations – if Ax = b then x = A-1b (not bA-1). For unique solution then A must not be singular.

Matrix transformations
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  Det MRot = 1 
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Special cases (=0, Reflection in x-axis 
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 (=90, Reflection in y-axis 
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(=90, Rotation by 90( 
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(=180, Rotation by 180( 
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For two transformations T1 and T2 then T1T2 represents first T2 then T1.
3x3 Matrices
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 Det M = 
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For each element there is a cofactor, found by removing its row and column from the matrix and applying the sign For example.
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The determinant can now be defined in terms of the cofactors as: 


det = a1A1+b1B1+c1C1
or  
det = a2A2+b2B2+c2C2
or  det = a3A3+b3B3+c3C3
or  
det = a1A1+a2A2+a3A3
or 
det = b1B1+b2B2+b3B3 
or  det = c1C1+c2C2+c3C3
In contrast alien cofactors give zero: e.g. a1A2+b1B2+c1C2 = 0
or 
c1A1+c2A2+c3A3 = 0
To find the inverse of a 3x3 matrix
First find the matrix of the cofactors
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, then transpose the matrix, by swapping the rows and columns, and finally divide by the determinant  
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Argand Diagram
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