Question 11

(1) aeb=likk=licd=1 ——ab=1bd"1=1 (eliminating c)
—ad = 1 [eliminating &)
—+ =1 Ewri‘liﬂgi!fﬂl ﬂ-'i:l
—+zd~'d =1 (introducing the pair 4~d)
—+ded™? =1 (eyeling)
Az the surface is orentable, y = 1 and § = 1.

() abackded = I —+ aab“'chded = 1 (Lemma 1)
—t aab~'d W eed = 1 (Lemma 1)
—raadb"'-togd =1 (Lemma 1)
—s gac e bbdd = 1 (Lemma 1)
Az the surface 15 non-orientable, ¥ = =2 and F =10,

(iii) aba='d"tee =1 s gbcboe = 1 (Lemma 1)
—s abbe~fac =1 (Lemma 1)
—+ cabbar =1 [Lemma 1)
-« gbbace = 1 (eyeling)
—=bbzace =1 (Lemma 1, twice)
As the surface 18 non-orientable, ¥ = ~1 and F =0

Cluestion 12

(1} The only surface for x = 2 is the sphere 5% with @ = 0. It is orientable

(iiy Now x(pT?HbD*) =1 = 2p-4,
xi_qﬂpi#bﬂj}:ﬂ—q— k.
x=1 W2-2p-b=1,then2p+b=1andp,b>10
Hence p=0,b=1and we have S?# 0% = [P =l and it is

crieniable.
H2-g-b=1theng+bdb=1andb=0,qg>0give
g=1,8=10

Thus we have RP? : @ = 0 and it is non-orientsble.

(i) xy=0 H2-2p-tb=0, then2p4b= 2.
p=lLet=lorp=05=2
This gives T2{ = 0, orientable) or 20%(F = 2, orientable).
HE=g=b=0,then g =2 =0 g=1h=1.

This gives 2RP(F = 0, non-crientable) or RPFHD? (F = 1, non-orientable),

{iv) x==1 K2-2p—b=—1, then Jp4 b=3.
Therefore p=0,b=Jorp=1b6=1.
This gives 3D = 3, orientable) or T2 L@ = 1, orientable).

H2=g-b=—1, then g4 b=3

Thusg= 1 F=23vorg=2b=sTarg=3F=10

This gives RP*3# 20 (# = 2, non-orientable), ZRPLD? {3 = 1, non-vrientable)
and 3RP? {§ = 0, non-orientable)



