Cuestion 15

(i Show that all the jooks of

Flz)=2%1+2+4
liz inside the annulus 4 = {=:1 < |z] <2}

(ii} Show that F{z) has no real zeros.

(i} Show that F{z) has oo zeros on the imaginacy axis.

[iv) Bketch the image under F of & = {80 <4< 2} a3 g curve in the coms
plex plape. Deduce that Vi, (F(z]) is approximately —r when traced in the

direction of ¢ décrepging,

'i:‘.l'::l Lat O'= {.1: UL 1} and let v defnote bhe canbaur {: = 2eiF 20 THa :.'.."?}.
Show that there 18 exactly one zero of Flz) that liex in the region bounded by

Cr?l T amed I:'-l.'

tvi} Deducs the number of toots of F{z} lring in each quadrani.

Cuestion 16

(f) Calculate the indices of the rest points in the diagrams (a), (b) belew

(a}

(b}

2 singularities of type (a), L singularity of type (b)), and na others?

(1) On what closed orientable surface if any could there be a Sow with precissly
4 singularities of type (a), 1 singularity of type (b), and oo others?

fiv] Sketch a cest point of index 1.

() -DI:I. what cloged crientable sucface if any could thers be 2 fow with precisely
U singularity of type (2], 1 singularity of type (b], and one of index 17
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[END OF QUESTION PAPER]
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