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Determinantal Variety

* Let K be an algebraic closed field of characteristic 0.
* Let M = P(Hom(K™, K™)) = P™"~1 be the projective space.
Let 7y n i = { € M|dimker ¢ > k} be the Determinantal Variety.

*

*

Denote the locally closed subset 7, » 1 \ Tyn,k+1 by T%nk
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Formula

Fork>1,4,p=0,1---m(n—k), let
Aip(k) = A;p(m,n, k) / c(SY ® Q)ci(QV™)ep—i(SV™)
G(k,n)
Bipl() = Biylm ) = (170

Convention: (3) =0fora <bora<0orb<0.
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Formula

Let

A(k) = A(m,n, k) = [Ai,p(k)]i@
B(k) = B(m,n, k) = [Bi,p(k)]i,p

Hmk Hmk+1 . Hmn
Hmkfl Hmk . Hmnfl
H(k) = H(m,n, k) =
Hmkfl Hmk

be m(n — k) +1 x m(n — k) + 1 matrices.
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Formulae

Formula

Theorem (Zhang, 2016)
For k > 1, the Chern-Mather class of 7y, p, 1. Is

ert (7)) = Trace(A(k) - H(k) - B(k)).

v

corollary

For k > 1, the Chern-Schwartz-MacPherson class of T, , . is

n—1
—1
CSM Tmnk Z Z k<J 1) (Tm,n,i).

i=k

.
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Chern-Mather Class

1. TS,S,k:
Table |P0 P! P2 P3 Pt PpP5 pP6 p7 P8
cm(m330) | 9 36 84 126 126 84 36 9 1
cyv(mszn) | 18 54 102 126 102 54 18 3 0
ev(msz2) |9 18 24 18 6 0 0 0 0
2. 7_4,3,k-
Table |PO P! P2 P3 Pt PO
ev(magzp) | 12 66 220 495 792 924
cav(Tazy) |24 96 248 444 564 514
CM(T47372) 12 30 52 57 36 10
Table p6 p7 p8 P9 plO pl
eav(Taso) | 792 495 220 66 12 1
em(ma31) | 336 153 44 6 0 0
CM(7'4,372) 0 0 0 0 0 0
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Chern-Mather Class of 744

Table PoO Pl P2 P3 Pt P5 P6 P7
cav(Taa1) | 48 288 1128 3168 6672 10816 13716 13716
cav(Taa2) | 48 216 672 1524 2592 3368 3376 2602
cv(Ta43) | 16 48 104 152 144 80 20 0

Table PS ]P)Q PIO [P)ll Pl? IP)14 IP)15
cy(Taan) | 10816 6672 3168 1128 288 4 0
cav(Ta42) | 1504 616 160 20 0 0 0
cnr(Ta43) 0 0 0 0 0 0 0
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Chern-Schwartz-MacPherson Class

Chern-Schwartz-MacPherson Class of 7,

Table po pt P2 p3 Pt P> [P6 P7
csm(m540) | O 0 0 24 144 480 1080 1756
csm(t941) | O 0 96 576 1920 4320 7024 8512
csm(ia9) | O 72 360 1068 2160 3128 3316 2602
csm(Ti43) | 16 48 104 152 144 80 20 0

Table PS [P)9 [PIO IP)ll [P)12 P14 P15
csm(T9,0) | 2128 1952 1360 712 272 12 1
csm(Ti,1) | 7808 5440 2848 1088 288 4 0
csm(Tia0) | 1504 616 160 20 0 0 0
csm(T543) | O 0 0 0 0 0 0
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Chern-Schwartz-MacPherson Class of 775,

Table PO P!

Pz P3P P> 6 P7

CSM(T5O7370) 0 0 60 360 1170 2550 3990 4620
CSM(T5O7371) 0 60 300 870 1710 2390 2430 1815
csm(T8s,) |15 45 95 135 123 65 15 O
Table P8 IP;9 PlO Pll PIQ I[D13 P14
csm(7s0) | 4015 2625 1275 445 105 15 1

csm(7$51) | 990
csm(T532) | 0

Xiping Zhang (Florida State University)

378 90 10 0 0 0

0 0 0 0 0 0
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Conormal and Characteristic Cycles

Let N = mn — 1. Write the Chern-Mather class and the
Chern-Schwartz-MacPherson class of 7, , . as

CM Tmnk E O[lPl

and

CSM(Tm,n,k) = Z Bl [Pl]
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Conormal Cycle and Characteristic Cycle

Conormal and Characteristic Cycles

The Conormal cycle and the Characteristic cycle of 7, ,, 1, are N — 1
dimensional cycles in P(T3y) C PN x PV

mn—2 mn—2

Con(Tmmp) = »_ Y (1) (Hl)hmn Ind O PN x PN,

Jj=1 l=j—-1
and

mn—2 mn—2

Ch(tmps) = 3. 3 (- <l+1>hm” i A PN x PV].

=1 l=j-1
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Conormal Cycle

Table | hi%hy  RY4KZ RISHS  R12RE RILAS hoR]
CO’H(T4’4’1) 0 0 0 0 0 0
Con(7442) | O 0 0 20  -80 -256
Con(rsss) | 4 12 36 68 84 20

Table | A$hS KIS RSH® W3R} hiRY? W33 hhyP
Con(7474,1) 0 20 60 84 68 12 4
Con(Tsa2) | -286 -256  -176 -80 -20 0 0
COH(T474)3) 0 0 0 0 0 0 0
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Conormal Cycle and Characteristic Cycle

Conormal Cycle

Table %o hIBKRZ R1Th3 R1Shd p15RS R4S RIBRI R1ZRS R1lR3
Con(rs,4,1) 0 0 0 0 0 0 0 0 0
Con(rs,4,2) 0 0 0 0 0 -50 -240 -595 -960
Con(rs,4,3) 0 -10 -40 -105 -176 -190 -120 -35 0

Table h10R10  AIndl RSARLZ RTRIZ RSRIY R3RLS AiRl® R3RIT RZRIS hqnlS
Con(7s,4,1) 0 0 35 -120 -190 -176 ~105 -40 -10 0
Con(rs,4,2) -1116 -960 -595 -240 -50 0 0 0 0 0
Con(rs,4,3) 0 0 0 0 0 0 0 0 0 0
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Characteristic Cycle

Table | hllhy  h19h2  hOK3  WSRA  KIh3

Ch(ta31) | 0 6 16 27 24
Ch(T4,372) 0 -6 -16 =27 -24
Table | A5RT  hARS B3R RB2RLD hyhit
Ch(raz.) | -24 21 -16 -6 0
Ch(’7'4,372) 0 0 0 0 0

DI A BV - (T ERS N RV V= A Il C haracteristic Classes on Determinantal Varie

April 22, 2017

14 / 16



Conormal Cycle and Characteristic Cycle

T5.4.k
19 18,2 17,3 16,4 15,5 14,6 13,7 12,8 11,9 10,10
Table Ri%hy  RISRZ R1ITRE RIShE A1PR3 m1*RS R1PRD Ri1ZRS Rl R1OW]
Ch(T5,471) 0 -10 -40 -105 -176 -140 120 560 960 1116
Ch(1s,4,2) 0 20 80 210 352 330 0 -525 -960 -1116
Ch(7s,4,3) 0 -10 -40 -105 -176 -190 -120 -35 0 0
9,11 8,12 7313 614 5,15 47,16 3,17 2,18 19
Table r{R} hSnd rin} nShd ri R} hind riR} h2hd hih}
Ch(7s,4,1) 960 560 120 -140 -176 -105 -40 -10 0
Ch(rs.4.2) -960 -505 -240 -50 0 0 0 0 0
Ch(7s,4,3) 0 0 0 0 0 0 0 0 0
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Thank You

Thank You !
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