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A categony han obfects and mophisms between fhem (e-9. sets and functions )

Two movphisms ave either eC(MCtl or they're not, but there is o /Dou/'b/e deeper

relation, becaurse ﬁmdamen/'a/‘/y W)oqahmm ﬁrm a sel A b/‘cg/‘eqaw how objgc;%)
VA4
[-movphisms and 2-morphisms  (e-g. cafegonm, functorw and Maﬁfm/ﬁ/z«mﬁvmaﬁbm)/

and since [=monphisms form a caleqows theve is an ex/aano/ec/ scope. for /'n}fn%h'{y

relations between /-moqah/'mm‘

T this seminav sevnes we will see a detailed consuctron 012 one /bai’/'faxt(ar bica l‘Egij)
called the bicafegony of Landau—Cinzburg models by mathematical /ohyﬂ‘c/‘fir

and the lo/*cafeJqoyya’f solaled hypewurface singularties by algebaic 7aomefen
T is depofed LG or XGn ifa bae ring R & emp/f;am‘fed.

Rough definition  The o(/),‘edz 0{ L4e are complex poiymm/‘ab Jf(_@\:jﬁ(z./_../zh)
i any number of vaviables, with the Pmpeﬁy Mat tne zews of the vector feld

2f
Z — V:F(%)= (%1)”'/ é'—%m

are isolafed loo/rﬂz. Such Po\dmmiak ave called Pokm%‘ah_ A l=morphism
X fz2) — 3(“—"—3 befween ‘Do)rem—{ot\x s a sulvanety of the zew set a(_
3= JKJ that is, X &= \\/(9 ’7&) < CHX CM if z =(?~,‘--,2h)) w_:(w.,,..,wm)

Recdll a ,rmbvan’ey is defiqed by he vanishing of /Jo(ynomia/e7ma7%m\
vanishing sek

Example T f=22 fj:wzwfhau\a

g -f = (w-2)(wtz)

W (9-F) = WY (w-2)o V(wtz)
X X

Both K and %5 defermine moyohicms 2> w? (in fudk X,
s an irommgi’liJM/ since vanable names don*t malfer ).



Nok fhat 2° W” and w*~2* are all Fckmﬁmls) and

V(w-z) = (2w, -2%2) (21)

vanishe Ow|\l7 al O . Letuws examine the @eome%\n‘c sfcjmﬁ‘cam_ oA i
(non)\/an‘whl‘n‘j_ Pich o Pomjr P= (q; ‘0) +0 .\ ( wi—2 7).

— -

Then bg mmmpﬁ'bh h=w>~Z" vanishu at P The vecor Yh (01, b) pomix n

a clivection V\DVWIG(L% \Y ( ‘”) at (a ) amclﬁgeﬁqer with (q/b ) ﬁl'we/) wr o local
oordinate sydem at P in which W(R) lpoks ITke the vamm/‘nj ot a wordinake
Funchon. That is, W (WY ir a submanifeld o @ vear P

Bul-at @ this is nof hue - Y (1) doen not ook ke a submanifold. A point
like Jff/\l‘f) where both a funchion W and all its Pa/ﬁal devivatives vawish,
is caled a sinqulavity o h, gnd the Pair (P) h) ircalled a /ﬂypemmr%ace
Ji'hgm/anrg (h y/perfum[a(e because it ir defrned by one eguaﬁbn).

ExamEle (o, 2), (2, WQ—ZL) ave ﬁngu/aw%’u



