
Task sheet 5
Task 27. Show that for large enough ri there is a set of enough random string.

Hint:ThesimplestproofisthroughKolmogorov’scomplexity,butrandomstringsshouldalsobegood.

Task 28. Show that each of the defined rewriting systems Pi is confluent and thus each term has a unique
normal form (note that the rewriting system is length-reducing).

Task 29. Let G1, . . . ,Gm ≤ G be groups, ~z ∈ G be elements of G and let i : G → G be an automorphism
of G such that i(Gj) = Gj . Show that

∃Y1 ∈ G∃Y2 ∈ G2 . . . ∃Ym ∈ Gmϕ(Y1, . . . , Ym,~z)

holds if and only if

∃Y1 ∈ G1∃Y2 ∈ G2 . . . ∃Ym ∈ Gmϕ(Y1, . . . , Ym, i(~z))

holds.

Task 30. Let G = 〈c1, . . . , cm〉 be a free group and consider h : G→ G defined by

h(c1) = gc1g
′

h(ci) = ci for i > 1 ,

where g, g′ ∈ 〈c2, . . . , cm〉. Show that h is an automorphism of G (so an isomorphism from G to G).


