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MG dau

Céc bai toan dai s6 luon chiém mot vi tri quan trong déi véi toan pho
thong, cling 1a linh vic ma cac nha nghién citu sang tao ra rat day du
va hoan thién. Tinh déi xing trong dai s6 13 mot trong nhitng phan quan
trong clia dai sd so cap, cling 1a bai toan quen thuoc trong cac tai liéu lien
quan dén dai s6 so cap, cac ky thi hoc sinh gidi quoc gia va quoc té.
Trong qua trinh giai nhiéu bai toan dai s6 ho#ic & dang truyc tiép hoac &
dang gian tiép mdéi nhan ra d6 1a bai toan lien quan dén da thiic doi xing,
néu gidi madi bai toan nay mot cich don 1é sé gap khong it khé khan va
tinh hieu qué khong cao khi gidi cic bai toan cuing loai. Viéc nam bat dugc
day du khai niém va cac tinh chat co ban ctia da thic déi xitng, thong qua
d6 ap dung gidi mot s6 bai toan lien quan dén da thic déi xing 1a van deé
dugce nhiéu ngudi quan tam.

Luan van nay gidi thieu cac khai niém, tinh chat ctia da thic déi xing
va céc ting dung co ban dé giai cac bai toan dai s6 thudng gip trong chuong
trinh toan so cap. Luan van "Mot sd tinh chat clia da thic déi xing va
ting dung trong dai s6" gom c6 phan md dau, ba chuong noi dung, két
luan va tai liéu tham khéo.

Chuong 1. Cac khai nién co ban vé da thic déi xiing.
Trong chuong nay tac gid trinh bay cac khai niém, tinh chat ctia da thic
do6i xttng hai bién, ba bién. Mot déng gop nhd c6 ¥ nghia trong chuong
nay la Hé qua 1.1 cua cong thitc Newton. Cong thitc nay thuong duge sit
dung trong céc bai toan tinh gia tri biéu thiic.

Chuong 2. Ung dung tinh chét ctia da thic déi xiing dé giai mot s6 bai
toan dai so.
Chuong nay tac gia trinh bay cac tng dung ctiia da thitc déi xting bang
cac vi du minh hoa cuy thé. Cac ting dung nay rat pho bién trong céc tai
lieu vé dai s6 trong chuong trinh toan phd théng.
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Chuong 3. Da thtic ddi xting n bién va ting dung.

Chuong nay tac gid trinh bay cac kién thitc ctia da thitc d6i xitng n bién
va mot s6 ting dung pho bién thuong gip.

Luan van nghién cttu mot phan rat nho cta dai s6 va da thu duge mot s6
két qua nhat dinh. Tuy nhién, luan van chac chan con nhiéu thiéu x6t, nén
rat mong dugc sy gép ¥ ciia cac thay co, cac ban dong nghiép va doc gia
quan tam dén noi dung luan van dé luan van cia tac gia dudge hoan thién
hon.

Luan van dugc hoan thanh tai truéng Dai hoc Khoa hoc - Dai hoc Thai
Nguyén dudi sy huong dan ctia TS. Nguyén Van Minh. Téc gid xin bay t6
long biét on sau sac t6i su quan tam ciia thay, t6i cac thay co trong Ban
Giam hiéu, Phong Dao tao va Khoa Toan - Tin truong Dai hoc Khoa hoc.
Dong thoi tac gid xin cam on téi S& GD - DT tinh Yen Bai, Ban Giam
hiéu, cac ban dong nghiép tai truong THPT Hoang Van Thu huyén Luc
Yeén - Yen Bai va gia dinh da tao diéu kién cho tac gid hoc tap va hoan
thanh ban luan van nay.

Thai Nguyén, ngay 10 thang 06 nam 2012.
Tac gia

Pham Van Thu
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Chuong 1

Khai niém co ban ve da thic déi
xung

1.1 Pa thic déi xing hai bién
1.1.1 Cac khai niém cg ban

Dinh nghia 1.1 (Theo [2]). Mot don thiic f(x,y) cia cac bién doc lap =,
y (truong hop chung nhat cé thé la cdc s6 phic) duge hiéu la ham so co
dang

f(x? y) = ak‘lxkyl?

trong dé ay # 0 la mot s6 (hdang s6), k, 1 la nhiing s6 nguyén khong am.
S6 ayy duge goi la hé so, con k+l duoc goi la bac cia don thic f(x,y) va
duoc ki hiéu la

deg[f(z,y)] = deglaz*y'] = k +1.

Céc s0 k, | tuong 1wng dude goi la bic ctua don thic doi vdi cdc bién x, .
Nhu vy, bac ctia don thic hai bién bang tong cdc bac cia cdc don thic
theo tiung bién.

Chang han: 3z*y? va 22y 1a cac don thiic theo x, y véi bac tuong tng
bang 6 va 3.
Dinh nghia 1.2 (Theo [2]). Hai don thic cia cdc bién x, y dudc goi la
dong dang (tuong tu), néu ching chi cé hé so khdc nhau. Nhu vay, hai don

thatc dugc goi la dong dang, néu ching cé dang: Ax*y', Ba*y' (A # B).

Dinh nghia 1.3 (Theo [2]). Gid sit Az*y' va Ba™y" la hai don thic ciia
cdc bién z, y. Ta néi rang don thie AzFyt troi hon don thic Bx™y" theo
thit tu cia cdc bién x, y, néu k > m, hodc k = m va |l > n.
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Chang han: Don thiic 3z*y? troi hon don thiic 3z%y”, con don thic xty®
troi hon don thic z4y3.

Dinh nghia 1.4 (Theo [2]). Mot ham so6 P(x,y) dugc goi la mot da thiic
theo cdc bién s6 ©, y, néu nd co thé biéu dién duoc dudi dang tong cia hiu
han cdc don thiic. Nha vay, da thic P(x,y) theo cac bién so x, y la ham so
co dang

P(z,y) = Y apaty

k+l<m

Bac l6n nhadt cia cac don thic trong da thic dudce goi la bac cia da thic.

Dinh nghia 1.5 (Theo [2]). Da thiic P(z,y) dugc goi la doi zing cia hai
bién z, y, néu né khong thay doi khi doi chd cia = va y, nghia la

P(z,y) = P(y, )
Chdng han:
P(x,y) = 2° —ay +y°, Q(z,y) = 2°y + 2y’
la cdc da thite doi xing cla cdc bién z, y.
Dinh nghia 1.6 (Theo [2]). Cdc da thic
o1 =2 +Y,00 =2TY.
duogc goi la cde da thiic doi xing co sé cia cdc bién x, v.

Dinh nghia 1.7 (Theo [2]). Da thic doi ming P(z,y) dugc goi la thuan
nhat bac m, néu:

P(tz,ty) =t"P(x,y),Vt # 0

1.1.2 Tong lity thira va cong thic Waring

Dinh nghia 1.8 (Theo [2]). Cdc da thic s, = 2* + yF(k = 1,2, ...) duoc
goi la tong liy thita bac k cia cdc bién z, v.

Dinh 1y 1.1 (Theo [2]). Mdi tong liy thia s, = 2™ +y™ cd thé biéu dién
duoc dudi dang mot da thic bic m cia o1 va o9

Chiing minh. Ta c6
o1sp-1 = (@ +y) (@ ) = 2t +yf +ay (et + Y 7?) = s+ oasio.

86 héa boi Trung tam Hoc liéu — Dai hoc Thdi Ngu@én http://'www.lrc-tnu.edu.vn



Nhu vay
Sk — 01Sk—1 — 02S5k—2. (1.1)

Cong thic (1.1) duge goi 1a cong thic Newton, né cho phép tinh s; theo
Sk—1 va Sk—2.
V6i m=1, m=2, Dinh Iy 1.1 diang vi

s1=x+Yy=o01,
so =2 +y* = (x+y)?—2xy = 0} — 209.

Gia st dinh 1y da ding cho m < k. Khi d6 s,_1 va s;_» lan lugt 1 cac da
thiic bac k-1, k-2 ctia 01 va g9. Theo cong thic (1.1) ta suy ra s; la da
thic bac k clia o1 va 09. Theo nguyén 1y quy nap ta cé diéu phai chitng
minh. ]

Hé qua 1.1. Voim > n, ta co

Smtn = Sm-Sn — T8 -Sm—n. (1.2)

That vay,
Sian = xm—kn + ym+n — (xm + ym)(xn + yn) _ xnyn(mm—n + ym—n> —
Sm-Sn — 0% .Sm—n

Stt dung cong thitc (1.1) v& cac biéu thiic clia s1, s & chitng minh trén,

ta nhan dude cac biéu thic sau

S1 =+ Y=o,

S9 = 0% — 20’2,

Sg = O.if - 30’10’2,

sy = 07 — 4020y + 203,

s5 = 07 — 50309 + Ho103.
Viéc tinh cac tong lity thita s;, theo cong thitc lap (1.1) khong duge thuan
tien vi phai biét trudc cac tong s va s;_;. Doi khi ta can cé biéu thic s;,
chi phu thudc vao oy va g9. Cong thitc tuong tng duge tim ra nam 1779
bdi nha toan hoc ngusi Anh E.Waring.

Dinh 1y 1.2 (Cong thiic Waring (Theo [2])). Tong liy thita sj dugc biéu
dién qua cdc da thic doi zing co sd oy va o9 theo cong thic

[k/2] m
1 _ (_1) (k —m— 1)' k—2m _m
PUD Dt (k—2m) b %% (13)

m=0

trong dé [k/2] ki hieu la phan nguyén cia k/2.

86 héa boi Trung tam Hoc liéu — Dai hoc Thdi Nthvén http://'www.lrc-tnu.edu.vn



Chaing minh. Ta chtiing minh cong thitc (1.3) bang phuong phap quy nap.
V6i k=1, k=2 cong thic tuong ting c¢6 dang
1 1

S1 = 01, 582 = 50’% — 09.
Nhu vay, véi k=1, k=2 cong thic (1.3) ding. Gia st cong thitc Waring da
ding cho s1, S9, ...., S;—1. Dé chiing minh céng thiic dé ding cho s, ta st
dung cong thic (1.1). Ta c6
1 1
7Sk = 7 [Ulsk—l - 028k—2] =
k—1 (=" (k —m —2)! k—2m—1__m
B kaﬂﬁ)ww—%wq)% o2
k—1 (=D)"(k=n—=3)! , 5,
PR Sy s e L B
L (D" (h=—m=2)l(k—1) , o, ,,
TS k= 2m—1) o oy~
L (D" (k=n=3)k—=2) ) 0,5 ni1
D )

Trong tong thit hai thay n+1 bdi m. Khi d6 hai tong c6 thé két hop thanh
mot nhu sau:

1 L (D" (k=—m-=-2)1(k=1) , o,

TR ml(k—2m— 1) 1 o3
L ()" e=m =2 (k=2) 4y, .
TR = DIk —2m)] S

k—1 k— 2 o
E%Cﬁj(k_m_zﬂ7mw—2m—1ﬂ+@n—nuk—%m! k

St dung cong thic
1 m 1  k—=2m

m—11 ml'(k—2m—1l  (k—_2m)’

ta co

(k—1)(k —2m) (k—=2)m  k(k—m—1)
m!(k — 2m)! i m!(k —2m)!  m!(k —2m)!’
Cubi cling, vi
(k—m—-1).(k—m-2)=(k—m-—1)!

nén ta cé cong thitc can phai chitng minh:
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1 K2 (D)™ (k—m—-1)! ,

[ mzzo m! (k —2m)! 1%

Cong thitc Waring cho biéu thic cta s, = 2" + y" theo
01 =T+ Yy, 0o = xy sau day

S1 = 01,

S9 = 0% — 209;

S3 = ai)’ — 30109;

sy = 0] — 4020y + 203;

s5 = 07 — boioy + 5o103;

s¢ = 09 — 6010y + 90i0s — 2073;

s7 = of — Tojoy + 140303 — To103;

sg = 0} — 800y + 200705 — 160303 + 2075;
oy

sg = 0} — 9o{0o9 + 270705 — 300i05 + 90109;
s10 = 010 — 100509 + 350%03 — 500103 + 250305 — 203;

1.1.3 Céc dinh 1y v& da thitc d6i xiing hai bién

Dinh 1y 1.3 (Theo [2]). Moi da thiic doi ziing P(x,y) cia cdc bién , y déu
c6 thé biéu dién duge dudi dang da thic p(oy, 02) theo cdc bién oy = x+y
va o9 = xy, nghia la

P(l‘,y) :p(01702) (1.4)

Chiing minh. Trude hét ta xét truong hop don thic, trong dé liy thita clia
x vy ciing bac, nghia 1a don thic dang ax*y*. Hién nhién la

az*y* = a(zy)* = aok.

Tiép theo, xét don thiic dang ba*y'(k # 1). Vi da thitc 1a dbi xting, nén c6
s6 hang dang bx'y*. Dé xac dinh, ta gia sit k < 1 va xét tong hai don thiic
trén

b(xFy + 2ly?) = baFyF (2! F 4+ oI F) = bobs; .
Theo cong thitc Waring s;_; 1& mot da thic clia cac bién oy, 09, nén nhi
thic noéi trén la mot da thic cia o1, 0o.
Vi moi da thite déi xing 1a tong clia cac sb6 hang dang az®y"* va
b(z*y' + 2'y*), nén moi da thiic déi xitng déu bicu dién duge ¢ dang da
thiic theo cac bién oy va os. ]
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