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f()=0 for 1 <0
f(t)=A4e™ for t20

where a and A are constants




f()=0 fort<O
f()y=A fort>0

where A4 1s a constant
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f()=0 ftort<O
f(t)=At fort=0




f()=0 fort <0
f(t)=Asmwt forr=0

where 4 and o are constants

L{Asinot} = [ Asinote ™ dt = [— (/" —e™ /)™ dt
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Several Properties of Laplace Transform
&
Laplace Transforms of Important Functions

L{f(D}y=F(s)=[ f()e " dl
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Lif(1)} = I(s)
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lim f(r) = lim sF(s) L{f (1)} = F(s)
>0 s—0




f(0+)= hm sF(s) L 0] =F()




f()*g(t)= [ f(2)g(t-7)d7
0

Lif(1)g(t)} = I'(s)* G(s)
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Inverse Laplace Transform




Typical Inversion Methods

e Use of table (Textbook pp.22-
Easiest way but you may not always be able

to find what you are looking for in the table
explicitly /

(2

4



Partial Fraction Expansion

B B(s) B K(s+z1)(s+2z5)(s+2z,)

Consider F(S)_ A(S) N (S+p1)(s+p2)°"(s+pn)

where m<n.

separately write in the expansion, then invert.
® If m>n, then find out the polynomial in s, and
write and invert it separately.
—z,'s are zeros and —p;’s are poles.
Poles and zeros may be complex numbers

® If m=n, then find out the constant term and /




If m<n, the expression

_ B(s) _ K(s+z1)(s+2z5)(s+2z2,)
A(s)  (s+p)(s+py)-(s+p,)

£ (s)

can be expanded as

a;=[(s+p)F(),__,
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Example (2.3 from book)

ind the inverse Laplace transform of










B(s) __ s+3
A(S)  (s+1)(s+2)

F(s)=

F(s)=—_, 9, @

s+l 5+2  (s+42)°
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f()y=2e""—(1/2)(4+4t+1*)e




Example (2.5 from book)

Find the inverse Laplace transform of




R R R R
F(s) = L 2 3 4

st2 (5122 127 T Grof

Ry = ((S + 2)4F(S)) |S=_2 = —1

R3 = (%(5 - 2)41?(5))

1 [ d? A
Rg = E (F(S + 2)4F(5))

3
Ry — % (%(s + 2)41?(5)) —1

s=—2
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f(t)

sin(wt)
cos(wt)
sinh(wt)

cosh(wt)

l_E—a.E

a s(s+a)

1
(s+a)(s+D)




F(s)
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Inner (Dot) Product of Vectors

n

P= y thenx-y=x'y=xy,
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Multiplication of Two Matrices




Determinant

A=|ay; ayy a;

dz) d3zp di33

| A\=(—l)l+1alla22 . (_1)1+2a12 QA1 ‘s,
a3y dz] dzj

1+3 dy
—1 a
() 2

A= ayy(ayyazs — azpazy) — apy (aya33 — ayzazy) +

ayz(ax1azy —axasy)




Determinant

ayy dpp apz| Ay tdy Ay tdy dpiztdy) (A tdp,p dpp o dg

yy dpyy dy3|=| dy 2% =|dy) tdyy dyy  dpg

d3) d3zp dsj3 ds) 33 3| +dz; dzp dizz

Given a determinant, summing two rows and writing the
result as one of those rows do not change the value of the
determinant.

Similarly, summing two columns and using the result a
one of those columns do not change the value of th
determinant.



Eigenvalues and Eigenvectors (ZZEWZIER0
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A=+ " 4 +a,=0

Cayley-Hamilton Theorem /




Kernel and Image

A:R" — R"
Ker(A)=Null(4)={xeR": Ax =0}
Im(A)=Range(4)={veR" :y=Ax, xe R"}




A:R" > R"
Ker(A4)=Null(4) ={xe R": Ax =0}
Im(A4)=Range(4) ={veR" :y=Ax,xe R"}




X=01X1 T Uy Xy + -+ 0 X}

If a set of o, (other than all zero) yields x=0, /

then {x,, x,,..., X} set is said to be
otherwise x, , are /



