Formulas for MathIl Exam.

These sheets will be distributed with the exam. Do not bring your own.

1. Complex numbers and trigonometric functions

Measured in radians we have sin (0) = 0, cos (0) = 1,sin (7/2) = 1, cos (1/2) =

0,sin () = 0, cos (1) = —1,sin (3£) = —1, cos () =0, %z(x) = cos (z) and
—dcgsx(m) = —sin (z).

The formula for the solution to a quadratic equation ax? + bz + ¢ = 0, is

b n (b — 4ac).

x:_% 2a

In the right-angled triangle in the figure, we have

cos (0) = Z,sin (0) = £,7 = /T 2,

r

z=(x.y)

»
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Let z be the complex number (z,y) , then z satisfies z = re?® where r is the
modulus of z and 6 is the argument.

2. Differential equations.

For a linear differential equation with one of the roots given by r,, the
associated homogeneous solution is

y(t) =e™.

For a linear differential equation with a complex pair of roots 71 2 = a =+ bi,
the associated homogeneous solution is

y (t) = e (& cos (bt) + Gy sin (bt)).

For a linear differential equation with repeated roots r1,...ry all equal to r,
the associated homogeneous solution is

y(t) = cre™ + cote™ + ...+ cptF et



For the homogeneous linear system of differential equations,

o] =alne ]

where A is assumed to have distinct eigenvalues different from zero, the

solution is
i =2 e [e]
Yy (t) | 0 et 2
where B! is the matrix of eigenvectors of A and r; and ry are the eigenvalues
of A.
3. Difference equations

For a linear differential equation with one of the roots given by r,, the
associated homogeneous solution is

Ty = clr’i.

For a linear differential equation with a pair of complex roots given by 1 2 =
a =+ bi, the associated homogeneous solution is

2y = [r[' (é1 costh + & sinth)

where|r| = /a2 + b2 and 6 = tan~! 2.
For a linear differential equation with repeated roots r1,...rx, all equal to r,
the associated homogeneous solution is

Ty = rt (cl +tco + ... + tkilck) .
For the homogeneous linear system of differential equations,
Yre+1 | _ A Yit
Y2,t+1 Y26 |’

where A is assumed to have distinct eigenvalues different from zero, the

solution is
Yt | _ B! Ti 0 C1
Yot 0 rh c2

4. Linear algebra
The eigenvalues of a matrix

A:{(Iu am}

a21  a22

are

2
a11 + az £ \/(au —ag)” +4azan
5 .
If r; is an eigenvalue of A, the associated eigenvector e; satisfies

T1,2 =

Aei =T;€;.



The inverse of the matrix is given by

ail a2 . — —az2  a12
az1 Aa22 a11a22 — (12021 a1 —ai11



