CO749 Assignment 5 Due: November 30

Problem 1: Let G be a simple 3-connected graph, let H be a subgraph of GG, and
let (Hy, Hy) be a separation of H such that:

(i) H is a subdivision of a simple 3-connected graph, and

(ii) each vertex in V(H;) NV (Hz) has degree at least 3 in H.

Prove that, if G is the union of H together with all bridges of (G, H) that have
an attachment in V(H;)\V (H,), then Gy is the subdivision of a simple 3-connected
graph.

Problem 2: (This fixes a result that I made a mess of in the lectures.) Let
H,Gq,...,Gy be subgraphs of a graph G such that

(i) each of H,Gj,...,Gy is a subdivision of a simple 3-connected graph,

(i) for each ¢ € {1,...,k}, the graph G; is the union of H with some collection of
bridges of (G, H),

(ii) G =Gy U--- UGy, and

(iv) G;UG;j is planar for any i,j € {1,...,k}.
Show that G is planar.

Problem 3: Let C be a circuit in a graph G, let Py,..., P, be a crooked connector,
and let @)1 and () be disjoint attachments for P;, ..., P,. Show that either

(i) there is a crooked connector P, ..., P, with either £(Q;) C E(P{U---UP]) C
EPU---UP,UQ ) or E(Q2) CE(P/U---UP))CEPU---UP,UQy), or

(ii) thereis a crooked connector Py, ..., P;,, with £(Q,UQ2) € E(P/U---UP;_ ) C
EPU---UPUQRUQ,).



