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1. Exercise
Consider the following DAEs:

. g=v—G"y
g=v
Mo =Fq—GT'\
Mo = Fg— GT) (1) U= (2)
0=Gv
0=Gq—r
0=Gq—r

withg: T > R™, v: TR A:I - R"™ andn:I— R™. M, F and G are matrices of
suitable size, with M positive definite and G of full row rank. Let r be a vector of suitable size.

1. Show that: (¢*,v*, \*,n*) with n* = 0 is a solution of (2) if and only if (¢*,v*, \*) is a
solution of (1).

2. Determine the strangeness index p of (1) and (2).

2. Exercise
Determine the differentiation index v4 and an underlying ODE for the following DAEs

(a) (c)

T1=—T3+ x4 T] = —x3+ x4
jj3:—[[‘1—f—x2 .’1'34:_QU1+.’132
0=z —p(t) 0=z —p(t)
0=zq4—q(t) 0=xq4—qt)
(b) (d)
Tg = —x3 + T4 Tog = —x3+ T4
Ty = —1 + X2 T3 = —x1 + T2
0=z —p(t) =z1 —p(t)
0=umx4—q(t) 0=umz4—q(t)

3. Exercise
Consider the linear DAE

Let F be symmetric and A positive definite. Show that then the DAE has differentiation index

Ei = Az + f(t),

vg with vz < 1.

E;AecR" feC(,R").



