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(E, A) is regular since
A1 2 3

detAB—A)=det [ -1 A-1 2=
11 o

s not the zero polynomial

With

-(h)

DAE Bi = Az + f

By transforming the regular matsix pair (E, 4) into WCF the correspon

can be cast into the form
£ = Jn+fi

Niy= w4 fy

(213)

with &) and 7, soparated.

“The first subproblem # = Jz; 4+ fy is a lincar ODE whose corresponding IVP is uniquely solvable

stigate DAES of the form

for f € C(I,C"). Therefore, we only have to inv

Ni=x+f (214)

where N € € is nilpotent,

Consider the DAE (2.14). Let v € N be the index of nilpotency of N. If f € C*(1,C"), then

(2.14) has the unique solution

(215)

Proof: Soe Kunkel/Mehrmann (2006), Lemma 2.8 [l
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Chapter 2. Analysis of differential-algebraic oquations

By transforming the matrix pair (I, A) into KCF the corresponding DAE Ei = Az + f becomes

A =dnth } et

WCE

singular part. (228)

The regular part has already been investigated in the previous subsoction. Hence, it suffices to

investigate DAES of the form

mx (m+ 1) (229)

of size (n+1) x . (2:30)
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with characteristic values r1 = 1, a1 =2, 51 = 0, dy = 1, g = 0, v, = 0.

Therefore, we got the sindex v, =

Note that the state variables  are transformed in step 1). It holds that,

i 0 1 0\ (= e
i-la|=erte=o 1 1| |nin
s, -1 0) \a O

The following theorem summarises the obtained rosults,

Let v, be the s-index of the DAE (2.6) and let f € C*(1,C™).

Then, the DA (2.6) is cquivalent (in the sense that there is a 1-to-1 correspondence between

the solution spaces via & nonsingular matrix) to a DAE of the form

i+ A+ i, d (2.482)
0=ist fo, a (2480)
0=fs (2.48¢)

whero Avy € G and Arg € Ce s and the nbomogencities f1, o, fy e determined

from (B, ) and f, fO, ..., f¢) using Procedure 1

Let v, be the s-index of the DAE (2.6) and let f € €7+ (1,C™)
Then we have the following:

1) The DAE (2.6) is sohvable i and only if the v, consistency conditions fo = 0 are
fulfled

2) An initial condition (2.7) is consistent, if and only if it implies the a,, conditions

#3(to) = falto).

3) Any IVP (26)-(2.7) with consistent initial values is uniquely solvable if and only if
0 holds.





