DAI HOC HUE
TRUONG DAI HOC SU PHAM

o00o

BAO CAO TONG KET
DE TAI KHOA HOC VA CONG NGHE CAP DAI HOC HUE

ANH XA HUU Ti VA MOT SO VAN
DE LIEN'QUARCDENITDEAN CO SO

Ma s6: DHH2019-03-114

Chti nhiém dé tai: TS. Tran Quang Hoa

Hué, 11/2020




DAT HOC HUE
TRUONG DAI HOC SU PHAM

o0o

BAO CAO TONG KET ,
DE TAI KHOA HOC VA CONG NGHE CAP DAI HOC HUE

ANH XA HUU Ti VA MOT SO VAN
DE LIEN QUAN DEN IDEAN CO SO
Pemo NIA 56 DHA2019-03-114

Xac nhan ctia co quan cha tri dé tai Chui nhiém dé tai
(K9, ho va tén, déng dau) (Ky, ho va tén)

TS. Tran Quang Hoa

Hué, 11/2020




DANH SACH CAC THANH VIEN THAM GIA
DE TAI

1. ThS. Ho Vit Ngoc Phuong
Truong Dai hoc Khoa hoc — Dai hoc Hué.

2. ThS. Van Duc Trung
Truong Dai hoc Su pham — Dai hoc Hué.

Demo Version - Select.Pdf SDK

11



Muc luc

[Trang phu bial

Danh sach cac thanh vién tham gia dé tail

ii

1
[Danh muc cac ky hiéuy| 3
[Thong tin két qua nghién citu | 5
Demo Version - Select.Pdf SDK
(Information on study results | 9
|A. Téng quan vé van dé nghién ciul 13
IB. Cac két qua ctia dé taj 18
1 Anh ngudc cia anh xa hiu ti 20
1.1 Anh ngudc cia &nh xa htu ti ¢ : PP - P2 [ . . ... .0 0. 0. 20
[1.2  Chan trén cho bac ciia Y,,_; theo bac dan dau ctiia mot s6 luy thita |
I hinh thite| . . . ... ... ... 24
[1.3 Chan trén cho bac ctia V,,_1 trong moi lien hé véi ma tran Jacobi| . 26
[1.4 Chan tren cho s6 cac anh nguge 1-chiéu ctia tham sd mat| . . . . . . 30
2 Anh ngudc ciia anh xa hitu ti va mdbi lién hé véi idéan co s 34
2.1 Anh nguge clia 4nh xa hitu t va d6i dong didu dia phuong ctia dai
| s6 Rees ctiaidéan co 88l . . . . . . .. 34




[2.2  Chan trén cho chi s6 chinh quy va bac ctia B-modun N trong trudng

| hop ¢ :PE -0 | oL o

[Tai liéu tham khao|

Demo Version - Select.Pdf SDK

38

42

43

48



DANH MUC CAC KY HIEU

Ky hiéu Nghia ky hiéu

N Tap hop cac sb6 tu nhién

7 Tap cac sd nguyén

Q Tap hop cac s6 hitu ti

R Tap hop cac s6 thuc

C Tap hop cac sb phiic

k Truong k

p = char(k) Dac s6 clia truong k

P Khong gian xa anh m-chiéu trén k

R = k[Xy,..., X)) Vanh toa do thuan nhéat cta P}

f=fo,....fn Day cac da thitc thuan nhat fy,..., f,

ged(fo, -5 fn) Uéc chung 16n nhat cta fo,. .., f,

I=(fo, -, [n) Idéan sinh bdi cac da thitc thuan nhat fy, ..., f, cia R
B = Proj(R/I) Lugc do xa anh con ctia P{* dinh nghia bdi idéan phan bac [
¢: P --» P} Anh xa httu ti dinh nghia béi fo, ..., fa

S = W Anh déng ctia dnh xa hitu ti ¢

rcPl <P} Demﬁay§5§é%rlsl§%‘ﬁcgopcglf(;%p(%(

m: I — P} Phép chiéu chinh téc

B =k[Ty,...,T,] Vanh toa do thuan nhat cta P}

S = R[Ty,...,T,] Vanh da thiic clia cic bién Ty, ..., T, trén vanh R

Rz = Reesg(I) Dai s6 Rees ctia idéan [

Sz = Symp(I) Dai s6 ddi xiing ctia idean [

K Hat nhan ctia toan cau d : S; — Rr

k(y) Trudng thang du cta y € P}

™~ H(y) Anh nguge cia 7 tai y € Py

Y Tap céac diém y € P? c6 anh nguge -chidu

hy Phuong trinh dinh nghia thanh phan (m — 1)-chiéu ctia 7=!(y)
hy = h{"--- hi;y Phan tich thanh nhan ti bat kha quy cia h, trong R.
X = Xp,...,X,,  Day cac bién ctia R

T="1Ty,...,T, Day cac bién cta B

k[fo,-- -, fn] Vanh da thiic ctia cac phan tit fo, ..., f, trén k
k(fo,.--y fn) Trudng cac ham hitu ti ctia vanh k[fo, .. ., fa)

[k(f) : k(X)] Mé rong truong k(f) trén trudng k(X)

g )J?J Dao ham riéng ctia da thic f; theo bién X

J(f) Ma tran Jacobi ting véi day f
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BO GIAO DUC VA DAO TAO
DAI HOC HUE

THONG TIN KET QUA NGHIEN cUU
DE TAI KHOA HOC VA CONG NGHE CAP DAI HOC HUE

1. Thong tin chung

1.1 Ten dé tai: Anh xa hitu ti v mot s6 van dé lien quan dén idean co sd.
1.2 Ma s6: DHH2019-03-114.

1.3 Chii nhiém dé tai: TS. Tran Quang Hoa.

1.4 Co quan chu tri: Truong Dai hoc Su pham - Dai hoc Hué.

1.5 Thai gian thuc hién: 01/01/2019 dén 31/12/2020.

2. Muc tiewmaghien -adact.pdf SDK

Muc tiéu ctia dé tai 1a nghién cttu 4nh nguge clia anh xa hitu ti, trong moi
lien hé véi idéan co s6 ciia n6. Chinh xéc hon, ky hiéu P}* la khong gian xa anh
m-chiéu trén mot truong déng dai s6 k vA vanh toa do thuan nhat ciia né 1a
R = k[Xo,...,X]. Mot anh xa httu ti ¢ : PJ* --» P} duge dinh nghia bdi cac da
thidc thuan nhat fy, ..., f, € R c6 cung bac d. Ky hieu I = (fy,..., f,) la idéan cla
R sinh ra bdi cac da thic f, ..., fn, ta goi no la idéan co sd ctia ¢. Xét I' C P x P}
14 bao déng Zariski ctia do thi ctia ¢ va 7 : T — P? 1a phép chiéu chinh tdc. Muc

tieu cta dé tai la:
(i) Thiét 1ap chan trén cho lyc lugng ctia tap hop
Vm-1={y € Pl |dima (y) =m — 1}

theo d.
(ii) Nghién cttu moi lien he gitta 4nh nguge ciia anh xa hitu ti va gia, bac cla
B-modun phan bac hitu han sinh
N = @SEOHQ(IS)sd—ma
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trong do m = (X, ..., X,,) la idéan phan bac cyc dai cua R va B = k[Ty, ..., T),]
1a vanh toa do thuan nhat ctia P7.

(iii) Trong trudng hop ¢ : PZ --» P} 1a mot tham s6 mat. Chang toi sé thiét lap
mot s6 chan cho bac va chi s6 chinh quy Castelnuovo-Mumford ctia B-modun
phan bac hitu han sinh

N = ®s>0Hg(I°)sq—2-

3. Tinh méi va tinh sang tao

Cac noi dung nghién citu ctia dé tai gép phan phat trién cac két qua da dat
dudgc vé nghién citu 4nh va 4nh ngugce ciia anh xa hitu ti. Dé tai nghién citu nhitng
tinh chat méi vé anh ngudce clia anh xa hitu ti. Ngoai ra, dé tai cling nghién ctu
moi lien hé gitta Anh ngude clia anh xa hitu ti va cidc bat bién dai s6 clia modun
do6i dong dieéu dia phuong ctia dai s6 Rees nhu gia, bac. Két qua chinh ctia dé tai 1a
mot cai thien dang ké va ciing 14 mot tong quat hod cac két qua clia bai bao [33].

4. Cac két qua nghién citu thu dudc
Demo Version - Select.Pdf SDK

Dé tai da hoan thanh cac muc tieu da de ra va da thu duge mot s6 két qua

chinh sau day:

(a) Nghién cttu &nh ngugc ctia anh xa hitu ti ¢ : P} --» P. Chinh xac hon, ching
toi nghién cttu e lugng ctia tap hop

Ym—1={y e Py | dimﬂ_l(y) =m — 1}

trong mdi lien hé v6i ma tran Jacobi ctia f:= fy, ..., fa
ofo ... Ofo
aXO 8X'm
g = | :
Ofn ... Ofn
8X0 aX'm

Ky hieu I,(J(f)) 1a idéan ctia R sinh ra béi cac dinh thitc con cap s x s clia
J(£), v6imoi 1 < s <m+1. Vi mdi y € Yp,—1, ky hiéu h, 1& phuong trinh dinh
nghia ctia thanh phan (m — 1)-chiéu ctia 7=!(y). Khi d6, chting toi da ching
minh rang: Gia st I3(J(f)) # 0 va goi F 1a u6c chung 16n nhat clia cAc phan
ti sinh cua I3(J(f)). Khi do6

D deg(hy) < Y ) (26— 1) deg(hi) < deg(F) < 3(d — 1),

yequ yeymfl 1=1



trong d6 hy = h{'--- hf;y 13 mot phan tich thanh nhan ti bat kha quy cia h,
trong R.

(b) Nghién citu moi quan hé gitta &nh nguge clia &nh xa hitu t1 va mot sd bat bién
ctia modun déi dong diéu dia phuong ciia dai s6 Rees. Chinh xac hon, xét
B-modun phan bac hitu han sinh

N = @SZOHQ(IS)sd—m-
Khi d6, ching toi da chitng minh réng:

(i) Suppg(N) = Vp—1 va dim(N) = 1.
(i) deg(N) = Xpey,, (¥ ),

(¢) Trong truong hop ¢ : P§ --» P? 1a mot tham sd mat. Khi do, ching toi da
thiét 1lap nhitng chan cho bac va cho chi s6 chinh quy Castelnuovo-Mumford
cua N nhu sau:

2
reg(N) <n v deg(V) < (n; )

§ day n = dimy, HL(R/I)q_o, duéi dieu kién B 1a mot giao day du dia phuong.
Hon ntta, néu indeg(I*?) = d va B 1a mot giao day du dia phuong thi

n = deg(B) — 5d(d — 1).
%d( 1Derdey@)siodt —Seélest.Pdf SDK
d<n<3dd-3)+3.

5. Cac san pham cua deé tai

5.1 San pham nghién ciu

Két qua ctia dé tai da duge cong bo trong hai bai bdo, trong dé6 mot bai bao
quoc té uy tin thuoc danh muc IST (SCI, Q1) va mot bai bao trong nudc:

1. Journal of Algebra. Article in press, 2019, 15 pages.
DOLI: 10.1016/j.jalgebra.2019.01.035.
Ten bai bao: Fibers of rational maps and Jacobian matrices.
Tac gia: Marc Chardin, Steven Dale Cutkosky, Quang Hoa Tran.

2. Hue University Journal of Science: Natural Science 2020, Vol 129, No 1B,
Pages: 5-14. DOI: 10.26459 /hueuni-jns.v129i2A.5349.
Ten bai bao: Fibers of rational maps and Rees algebra of their base.
Tac gia: Tran Quang Hoa, Ho Vu Ngoc Phuong.
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5.2 San pham dao tao

Chti nhiem dé tai da huéng dan thanh cong mot Luan van Thac si c6 noi dung
lien quan dén dé tai:

Hoc vién: Nguyén Thi Thu Trang.

Tén deé tai: Phuong trinh tham sé va phuong trinh xap xi ctia dudng cong dai s6
hitu ti phang.

Ngay bao vé Luan van: 01/12/2019.

6. Cac déong gop, kha nang tng dung va phuong
thic chuyén giao két qua nghién ctu

Két qua nghién citu ciia dé tai c6 thé phat trién thanh bai gidng chuyen dé
cao hoc va/hoac lam tai lieu tham khéo cho cac hoc vién cao hoc va nghién citu
sinh chuyén nganh Dai s6 — Ly thuyét s6. N6 ciing 1a mot tai lieu tham khéo cho

cac nha Toan hoc quan tam nghién ctu vé 4nh xa httu ti va mot s6 van dé trong

Dai s6 giao hoan.

Demo Version - Select.Pdf SDK  Ngay 4 thang 11 nam 2020

Co quan chii tri Chti nhiém dé tai
(kyj, ho va tén, déng dau) (ky, ho va tén)

TS. Tran Quang Hoa



MINISTRY OF EDUCATION AND TRAINING
HUE UNIVERSITY

INFORMATION ON STUDY RESULTS
RESEARCH PROJECT ASSIGNED BY HUE UNIVERSITY

1. General information of project

1.1 Project tilte: Rational maps and some problems related to their base ideals.
1.2 Project code: DHH2019-03-114.

1.3 Coordinator: Dr. Tran Quang Hoa.

1.4 Implementing institution: University of Education — Hue University.

1.5 Implementing duration: From 01/01/2019 to 31/12/2020.

2. Study objectives

The aim [())F %eo %ggesgto{s] EOSS%L%(}:ft't g ffiﬁe?sK of rational maps in relation to
their base ideals. More presisely, we denote by PJ" the m-dimensional projective
space over an algebraically closed field k£ and by R = k[Xy, ..., X,,] the homogeneous
coordinate ring of P}*. A rational map ¢ : P} --» P} is defined by homogeneous
polynomials fy, ..., f, € R of the same degree d. Denote by I = (fo, ..., fn) the ideal
of R generated by polynomials fy, ..., f,, called base ideal of ¢. Let I' C P}* x P} be
the Zariski closure of the graph of ¢ and = : I' — P} be the canonical projection.

Our goal is to:
(i) Establish an upper bound for the cardinality of the set
Vm-1={p € P} | dim7~"(p) =m — 1}
in terms of d.

(ii) Study the relation between the fibers of rational maps and the support, the
degree of the finitely generated B-module

N = @SZOH&n([S)sdfma

where m = (Xp,...,X,,) is the homogeneous maximal ideal of R and B =
k[Tv,...,Ty] is the homogeneous coordinate ring of P}.

9



(iii) In the case where ¢ : P2 --» P? is a parameterization of surface. Then we will
establish a bound for the Castelnuovo-Mumford regularity and the degree of
the finitely generated B-module

N = EBSZOH%([S)Sd—Z'

3. Novelty and creativeness of the study

The results of the project contribute to the development of the results ob-
tained Algebaric Geometry and Commutative Algebra, in particular the study of
images and fibers of rational maps. The project investigates new properties of fibers
of rational maps. Moreover, the project also studies the relationship between the
fibers of rational map and the algebraic invariants of the local cohomology module
of the Rees algebra such as its support and its degree. The main result of the project
is a significant improvement and a generalization of the results in the paper [33].

4. Main study results

The project has completed its objectives and

S has achieved the following main
Demo Version - Select.Pdf SDK

results:

a) Study the fibers of rational maps ¢ : P7* --+ P}. More precisely, we study the
k k
cardinality of the set

V-1 ={y € Py | dim7 ' (y) = m — 1}

in the relation to the Jacobian matrix of f := fy,..., fn
9 .. Ofo
8X0 aXm
JE) =1 : :
Ofn ... Ofn
X, X,

Denote by I5(J(f)) the ideal of R generated by the s x s minors of J(f), where
1 < s <m+1. For each y € V,,—1, we denote by h, € R the defining equation of
the unmixed part of the fiber 7=1(y). Then, we showed the following: Assume

I3(J(f)) # 0 and denote by F the greatest common divisor of generators of
I3(J(f)). Then

S deg(hy) < S S (26 — 1) deg(hi) < deg(F) < 3(d— 1),

yeymfl yGym71 1=1

€r, - . . . . .
where hy, = h{'---h.” is an irreducible factorization of h, in R.
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(b) Study the relationship between the fibers of rational maps and some algebraic
invariants of local cohomology modules of the Rees algebra of 1. More precisely,
consider the finitely generated B-module

N = @SEOHQZ([S)SCZ—W'
Then, we proved the following.

(i) Suppg(N) = V-1 and dim(N) = 1.
(ii) deg(N) =3y, (FBVIEmY),

(c) In the case where ¢ : P? --» P? is a parameterization of surface. Then we
established a bound for the Castelnuovo-Mumford regularity and the degree
of B-module N in terms of n as follows:

reg(N) <n and deg(N) < (n;—2>7

where n = dimy, H.(R/I)4_2, under the assumption that B is locally a com-
plete intersection. Furthermore, if indeg(/5®') = d and B is locally a complete
intersection, then

(i) n = deg(B) — 5d(d — 1).

Demo K/ersmr} Select.Pdf SDK
(i) 5d(d+1) < deg(B) < d+3.
(i) d <n

< %d(d—3)+3.

ISH l\JIH

5. Project outputs

5.1 Publications:

Results of the project have published in the following two papers.

1. Journal of Algebra. Article in press, 2019, 15 pages.
DOTI: 10.1016/j.jalgebra.2019.01.035.
Title: Fibers of rational maps and Jacobian matrices.
Authors: Marc Chardin, Steven Dale Cutkosky, Quang Hoa Tran.

2. Hue University Journal of Science: Natural Science 2020, Vol 129, No 1B,
Pages: 5-14. DOI: 10.26459 /hueuni-jns.v129i2A.5349.
Title: Fibers of rational maps and Rees algebra of their base.
Authors: Tran Quang Hoa, Ho Vu Ngoc Phuong.
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5.2 Training and education:

There was a Master Thesis carried out following this study approach and it was
successfully defended on 01/12/2019.

Master student: Nguyen Thi Thu Trang.

Thesis title: Parametric equations and implicit equations of rational algebraic

curves.

6. Contributions, application possibility and ways

of transfer of study results

Study results of the project can be developed into a thematic lecture and /or a
good reference for post-graduate students and PhD students in Algebra and Num-
ber theory. It is also a good reference for readers who are interested in studying the
images and the fibers of rational maps and some problems related in Commutative
Algebra.

November 4, 2020

Demo Version - Select.Pdf SDK

Implementation institution Project coordinator
(sign and seal ) (sign and full name)

Dr. Tran Quang Hoa
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A. TONG QUAN VE VAN DE NGHIEN CUU

Anh xa hitu ti 1o déi tuong co ban trong hinh hoc dai s6. Chung dugc st
dung dé mo ta cac doi tuong hinh hoc, chang han nhu biéu dién tham s6 clia céc
da tap dai s6 hitu ti, va ching xuat hién trong cac linh virc ing dung nhu ki thuat
may tinh, do hoa,.... Tham s6 hoa ciia cac duong cong dai s6 va mat dai s6 dugc
tng dung mot cach manh mé dé moé ta céc déi tugng trong hinh hoc mé hinh,
chéng han nhu mo6 hinh hoa than xe, méay bay va céc hinh dong trong phim hoat
hinh,. ...

Do do, viéc nghién citu cac anh xa hittu ti khong chi duge quan tam trong
cong dong cac nha hinh hoc dai s6 va dai s6 giao hoan, ma con c6 tam quan trong
thuc té trong cong dong cac nha hinh hoc mo hinh.

Ky hiéu P 1a khong gian xa anh m-chiéu trén mot trudng déng dai so k. Xét
anh xa hitu ti ¢ : P --» P dugc dinh nghia béi cac da thic thuan nhat fo, ..., fn
c6 ciing bac d trong vanh da thitc phan bac chuan R = k[X, ..., X,,] thod man
ged(fo, ..., fn) = 1. Idéan I ctia R sinh ra bdi cac da thiic nay duge goi la idéan co
sd clia ¢. Luge do xa anh B := Proj(R/I) C P dudc goi la luge do co sd cia ¢.

Ky hiéu B = [Ty, ..., T,] la vanh toa do thuan nhat ctia P?. Anh xa ¢ tuong
ing mot-mot Y§hmef densien bdalept.Pdf SDK

p:B—R
T — fi

Khi dé, hat nhan Ker(p) dinh nghia anh déng . ctia ¢. N6i cach khéc,

k[fo,.. ., fa] = B/ Ker(p)

14 vanh toa do ctia .. He sinh téi tiéu ctia Ker(p) duge goi la cde phuong trinh xdp
7i clia anh déng ctia ¢ va bai todn xdp xi 13 xac dinh cac phuong trinh xap xi nay.

Bai toan xap xi, dic biet cho cac dudng cong dai sd va cac mit dai so, 1
mot bai toan co ban va dude quan tam manh mé khong chi trong cong dong cac
nha dai s6 giao hoan va hinh hoc dai s6, ma ca trong cong dong cic nha toan tng
dung, dac biet cong dong cac nha toan hoc st dung hinh hoc mo6 hinh dé mo ta
cac doi tugng bang do hoa. David Cox [16] da c6 nhitng gidi thich va lam séng t6
nhitng tng dung quan trong ctia chiing trong thiét ké do hoa véi sy trg giup clia
may tinh.

Goi I' € P{* x P? 1a bao déng Zariski ctia do thi cta ¢ : P7* \ B — P7. Khi

13



do, ta c6 so do giao hoan sau:

Hon nita, I 1a luge do con bat kha quy ctia P x P} dinh nghia béi dai sO Rees Rz
ciia I (xem [20, Chuong II, §7]), nghia la Proj(Rz) = I'. Nhic lai ring dai s6 Rees

clia idean I 1a dai s6 phan bac
Rr=ROI®IP®IP®---=R[fot,..., ful].
Dat S := R[Ty, ..., T,]. Khi do, toan cau phan bac

a: S — Rz =R[fot,..., ful]
T, — fit

cdm sinh mot dang cau Rz ~ S/ Ker(a). Heé sinh t6i ticu clia idéan nguyén t6 phan
bac Ker(a) C S dude goi la cac phuong trinh dinh nghia ciia dai s6 Rees ctia I. T
Rz 1a mién nguyén phan bac dinh nghia I, phép chiéu chinh tic m(I') = .7 dugc
dinh nghia béi mién nguyén phan bac Rz N k[Ty, ..., T,]. Do d6, hé sinh téi ticu
ctia Ker(a) Nk[Ty, ..., T,] 1a cac phuong trinh xap xi ciia .. N6i cach khéc, chiing
ta c6 thé tim Eeplodter simh xBHekdctPdf GOuong trinh dinh nghia clia dai

sO Rees R7.

Tuy nhién, dai s6 Rees la rat khé dé nghién citu va van dé tim cac mo ta xap
xi clia phuong trinh dinh nghia clia dai s6 Rees 1a mot van dé rat md va rat kho.
Chi mot s6 rat it 16p cac idean da duge nghién cttu va dua ra phuong trinh dinh
nghia ciia dai s6 Rees, dugc nghién cttu béi Huneke, Vasconcelos, Kustin, Polini,
Ulrich,. .. (xem [3, 25, 26, 27, 28, 29, 34, [35]). May man thay, dai so doi ziing cia
idéan I trén R

Sz = Symp(l) = R& [ ® Sym}(I) & Sym(I) & - -

la dé& dang dé hiéu hon Rz va hai dai s6 nay c6 quan hé mat thiét véi nhau thong
qua toan cau chinh tic § : S — Rz. Néu lude do co s6 B clia ¢ 1a mot giao day du
dia phuong (ttc 1a I, 13 mot giao day di véi moi p € B) thi Proj(Sz) = Proj(Rz) =T
Do d6, duéi gia thiét nay, ching ta c6 thé tim phuong trinh xap xi ctia . thong
qua céc phuong trinh dinh nghia ctia Sz, tic la cac syzygy cia I

Syz(I) = {agTy + - - - + anTy | a; € Rsao choagfo + -+ + anfn = 0}.

Phuong phap st dung syzygy dé tim phuong trinh xap xi ciia dudng cong dai s6
va mat dai s6 duge gidi thieu bdi Chen and Sederberg ([31]) and Cox ([15} 14]).
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N6 da duge tong quat hoa bdi Jouanolou, Busé, Chardin, Botbol,. . .trong chudi
céc bai bao [1,, Bl 6, 8, 11]. Mot trong nhiing cong cu chia khoé ctia phuong phap
nay la st dung phiic zap i da gidi thieu boi Herzog, Simis va Vasconcelos ([21]).
Ho da gi6i thieu phitc nay dé nghién citu dai s6 Rees va dai s6 déi xtng ciia idean
trong [21), 22].

Van dé thit hai dude quan tam khi nghién citu anh xa hitu ti 1a nghién citu
tinh ky di clia cac tham sb, ciing nhu ciia chinh da tap dai s6. Dau tién, Busé va
cac cong su clia minh da st dung syzygy dé xay dung mot ma tran, goi la ma trin
biéu dién zdp xi cla tham sb, vi chuyén van dé nghién ctu tinh k¥ di ctia tham
s6 vé viéc nghién cttu hang clia ma tran nay, xem [2, (9, 10 4] [18]. Phuong phap
nay da dudge Luu B4 Thang stt dung dé nghién ctu van dé giao va tu giao gitta cac
da tap, dic biét cho truong hop cac dusng va/ hodc cac mét trong Luan an T ién
sI ctia anh ta. Nam 1998, D. Cox, T. Sederberg and F. Chen [17] da dua ra khai
niém p-co sé va st dung né dé nghién citu tinh k¥ di clia 4nh xa hitu ti. Trong
truong hop tham sé clia cac duong cong dai so, p-co sd ¢6 moéi quan hé sau sic véi
tinh ky di ctia n6 vd duge nghién ctu rat manh mé. Nhiéu két qua da thu dugc
trong truong hop tham s6 ctia cac duong, xem [7, 23, 24], [32] [36]. Tuy nhién, trong
truong hop tham so clia mit chi cé rat it két qua theo huéng nay. Mot vai két qua
budc dau c6 thé ké dén la cic nghién ctu trong [2, B0] vA con nhiéu van dé md

uan tron can dugce nghién ctu.
q & Denio Version - Select.Pdf SDK

Tiép ndi céc két qua [2] vé nghién cttu anh ngude clia anh xa hitu ti. Chi
nhiem dé tai da c6 mot s6 két qua vé chan trén cho s6 cac anh ngude 1-chieu cho
tham s6 mat ¢ : P2 --» P? trong [33]. Dé tai nay nham muc dich tiép tuc nghien
citu anh ctia anh xa hitu ti trong truong hgp tong quéat hon. Chinh xac hon, chiing
toi quan tdm nghién citu anh nguge cua

mi=mop: [ — Py

V6i mbi diem déng y € P, ching ta ky hiéu k(y) la truong thang du cta y, nghia
12 k(y) = (By/pBy)o, 6 day p la idéan nguyén t6 dinh nghia ctia y. Vi k 1a truong
dong dai s6 nén k(y) ~ k. Anh nguoc ciia 7 tai y € P 1a luge do

! (y) = Proj(Rz @ k(y)) € Py ~ Py,

Khi do, ta dat
Vm-1={y € Pl |dimr (y) =m — 1} C P

Néu m > 2 va ¢ 1a mot tham s6 ctia mot da tap xa anh m-chiéu thi Y,,—; 14 mot
tap httu han. Trong [33], chit nhiem dé tai da thiét 1lap mot chén trén cho ) trong
truong hop tham s6 mit ¢ : P2 --» P} nhu sau: Néu B 1a mot giao day du dia
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