Cuestion T (il 3] 0 marks
Establish the following combinatorial equivalenees

(i} abache = 1 —+ aablce = 1 i
(i) b Vda Vedbe™ ! = 1 — anblber = 1 [.:I!]
(iil) a='chabe =1 —+ aobb =1 [3]

Question & (Unit 3] - 16 marks

(i) For each of the following edge equations, draw a palygon with edge identifica-
tions having the piven equation as s edge sguation.

(a) oba™leb™'glm 1
(h) abaech = 1 [2]

(i) Ooeof the above represents a surface which iz a tores. Write down which one,
andl:

(a) show that its equation is combinatorially equivalent to rye— 'y~ = 1; [2]

(b} give a sketeh {or succession of sketches) starting with your polygon o
part (1) to show how joining identified edges in pairs produces a torus. [4]

(i) Ome of the above represents a surface which iz & Klein bottle, [dentify which
e,

(a) show that its equation is combinatorially equivalent to zzyy = 1; [4]
(b} mark a Mabius band em your sketch in part (i), [4]




