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MG dau

Phuong phap khit Gauss gidi hé phuong trinh dai s6 tuyén tinh da duoc
biét dén tir lau. Tuy nhién, do nhu cau ctia thyc tién, nhiéu bai toan cta thuec
té ho#c clia chinh toan hoc (sai phan hoéa va giai s6 phuong trinh vi phan,...),
phuong phap khit Gauss néi riéng, phuong phap giai hé phuong trinh dai s6
tuyén tinh néi chung, van dudc quan tam nghién ctu, dic biét vao nhing
nam gan day vé6i viec st dung nhitng thanh tyu méi ciia cong nghé thong
tin (mdy tinh t6c do cao, may tinh song song,...). Luan van " Phuong phap
khit Gauss giai hé phuong trinh dai s6 tuyén tinh" c6 muc dich trinh bay cac
phuong phap gidi hé phuong trinh dai s6 tuyén tinh, trong d6 dac biét cha
trong trinh bay phuong phap khit Gauss. Ngoai ra, nham phuc vu cho gidng
day dai s6 tuyén tinh trong trudng pho thong, Luan vin ciing dé cap dén
cach giai phuong trinh dai s6 tuyén tinh trén may tinh dién t khoa hoc va
st dung phan mém Maple. Luan vin bao gom phan mdé dau, ba chuong, két

luan va danh muec tai liéu tham khao.

Chuong 1 Cac phuwong phap giai hé phuong trinh dai sb tuyén
tinh
Céac phuong phap gidi hé phuong trinh dai s6 tuyén tinh trong chuong nay
dugc phan thanh hai nhém chinh: nhém cac phuong phap triuc tiép va nhom
cac phuong phap lip. Cac phuong phap truc tiép thuong sit dung cho hé
phuong trinh dai s6 tuyén tinh c¢d khong 16n, sé phép toan cé thé du doan
tru6c duge, ma tran hé s6 thuong khong suy bién. Con phuong phap lap
thuong dude st dung cho hé c6 kich thude 16n hodc hé gan suy bién hoac
théa man dieu kién xau. Mdi mot phuong phap dude néu trong chuong thuong
kem theo vi du minh hoa.



Chuong 2 Téng quan vé phuong phap khit Gauss giai hé phuong
trinh dai s6 tuyén tinh
Chuong nay trinh bay tong quan theo [6] cac phuong phap giai hé phuong
trinh tuyén tinh trong nhiing nam gan day: So ludc gidi thieu mot s6 phan
mém gidi hé phuong trinh dai s6 tuyén tinh trén may tinh song song; Giai hé
phuong trinh dai s6 tuyén tinh c6 dang dac biét: hé c6 ma tran hé sb6 thua,

ma tran chéo khdi,...

Chuong 3 S dung may tinh khoa hoc va phan mém Maple trong
dai s6 tuyén tinh
Chuong nay gidi thiéu so luge cach sit dung cac méy tinh khoa hoc (CASIO
fr-570VN Plus, Vinacal 570 ES Plus) va phan mém Maple trong dai s6 tuyén
tinh, cht yéu di sau vao cach gidi hé phuong trinh dai s6 tuyén tinh.

Luan van dugc hoan thanh dudi sy huéng dan va chi bao tan tinh cta
PGS.TS. Ta Duy Phuong- Vién Toan hoc, Vién khoa hoc va Cong nghé Viét
Nam. Tt ddy long em xin bay t6 long biét on sau sac d6i v6i sy quan tam,
dong vien va chi day, huéng dan tan tinh day tam huyét cia Thay.

Toi xin chan thanh cAm on cidc Thay, cac Co giang vien Truong Dai hoc
Khoa hoc, phong dao tao Truong Dai hoc Khoa hoc, khoa Toan-Tin Trudng
Dai hoc Khoa hoc-Dai hoc Thai Nguyén. Dong thoi toi xin gii 10i cAm on
t6i gia dinh, ban be, tap thé 16p cao hoc toan K6D Truong Dai hoc Khoa
hoc-Dai hoc Thai Nguyén da luén quan tam, dong vién gitup dé toi trong qua

trinh hoc tap va lam luan van nay.



Chuong 1

Cac phuong phap giai hé phuong
trinh dai s6 tuyén tinh

1.1 Cac phuong phap khu

Xét hé phuong trinh dai s6 dang tong quat

a;1ry + aprs + ... + a1, = by,
9171 + A92T9 + ... + A2, Ty = bg, (1 1)

Ap1T1 + p2To + ... + Qpply = bna

hoac 6 dang ma tran

Az =0, (1.2)
trong do
ajp a2 ... Qaipn
a a e Q
A — 21 a22 on
ap1 Ap2 ... Qpp

dugce goi 1a ma trdn hé s6 cia phuong trinh dai s6 tuyén tinh (1.1),

X1
x2

Ln

14 vécto an can tim,



1a vécto hé s tu do.

Ma tran
aip a2 ... Qip 21
B _ | a2 ax ... az, P
Av=(Ap)y = "7 7 T
Anl1 QAp2 ... App bn

duge goi 1a ma tran suy rong ciia hé phuong trinh dai s6 tuyén tinh (1.1).

1.1.1 Phuong phap khi Gauss

Phuong phap khit Gauss 1a bang phuong phap thé ho#c cong dai s6 khit dan
cac an dé dua he phuong trinh da cho vé dang tam giac roi gidi hée tam giac
nay tit dusi lén trén hogc tit trén xudéng dé tim nghiem (zy,...,z,) clia he
phuong trinh da cho. Co s6 thuat toan ciia phuong phap khit Gauss nhu sau

St dung phép bién doi tuong duong trén ma tran A; dé dua ma tran A

ve dang tam giac trén. Ttc la:

al +0/L’12x2 +... +a:1nxn = :1,
/ g
A Tn = b.

T he phuong trinh trén ta di ngude tit dudi len dé tim nghiem:
Lny, Tpn-1, Tp-2,---, L1

Ta mo ta gén gon phuong phap khit Gauss nhu sau
Phan thuan:

Khong lam mat tinh tong quat, gia st cac al(.f) # 0 (k=1,n—1). Ngay
¢ budc khit dau tien, ta nhan dong thi nhat véi dai lugng ~%21/, = 161 cong
vao dong thit hai sé khit duge bién x1 é phuong trinh thit hai. Sau nhiéu nhat
n — 1 phép bién do6i ta duwa phan tit ¢ cot mot tit vi tri thi hai do xudng cla
ma tran A; vé gid tri khong. O budc hai, bing cach lam tuong tu. Qua nhiéu
nhat n — 2 phép bién doi ta dua phan tit 6 cot hai tinh tir vi trf thid ba do
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xuong clia ma tran bién déi (lan hai) vé gia tri khong, titc 1a loai b bién a9
ra khoi phuong trinh tit phuong trinh thit ba dén phuong trinh thi n.

Quy trinh d6, vé nguyén tac ding & budc khit bién thit n— 1 trong phuong
trinh thit n tuong tng v6i ma tran bién doi Ia cot thit n — 1 vé gia tri khong
& vi trf thit n, dé nhan duge phuong trinh c6 ma tran he sé 14 ma tran tam
gidc trén. Trong qua trinh bién ddi ta cling bién doi cting mot lac vé phai
ctia hé phuong trinh (ttc la vécto b), ta duge hé phuong trinh c6 dang (1.3).

Phan nghich: Tu hé phuong trinh tuyén tinh (1.3) ta di tinh ngiem
Zp, ..., L1 cla hé phuong trinh da cho theo cong thiic:

n

/ /
p b, — D2 Apij
b, j=k+1 S
Tp = ——, Tp = - yk=1,n—1.
Ay Age

Vi du 1.1 Giai hé phuong trinh dai s6 tuyén tinh sau bang phuong phap
khit Gauss:

T +2£L’2 +5$3 = —9,
r1 —Ty +3r3 = 2,
3.@1 —6%2 —r3 == 25.

Giai

Viét ma tran suy rong va thuc hién phép bién doi nhu trén, ta cé:

1 2 5 -9 1 2 H -9 1 2 5
1 -1 3 2 =10 -3 =2 11 =10 —3 -2
25 0 —12 —16 | 52 0 0 -8

3 —6 —1
Khi do6 ta c6 hé phuong trinh:

-9
11
8

r1 +2x9 —drg = —9
—3.172 —2x3 = 11
—8563 = 8

Quy trinh thé ngugc trd lai ta dude nghiém ctia hé phuong trinh 13 :

T3 = —1,:62 = —3,331 = 2.



Phuong phap trén c6 hai yéu diem. Mot 14, 6 bude khit ndo d6 ma phan ti
tren duong chéo bang khong thi bién doi ding lai. Hai 14, cac phan ti trén
duong chéo khac khong nhung c6 gia tri tuyet déi nho hon cac phan tit khac
cting cot khi chia sé lam tang sai s6, do d6 khuyéch dai sai s6 1a lam tron so6
dan dén 161 gidi bai toan bi sai s6 16n.

C6 thé khic phuc hai nhuge diém nay bing phuong phap nhu sau. O budce
khit dau tién ta chon phan tit 16n nhat trén cot mot, néu phan t dé nam &
dong k (k # 1) ta ddi vi trf dong d6 cho dong mot roi thite hién phép bién
doi nhu trong phuong phap Gauss. Bude thi hai, ta cling chon phan ti c6
gia tri tuyet doéi 16n nhat trén cot hai, thuc hien doi dong néu can thiét, va
thuc hién phép khit tit vi trf thit ba tré xuéng. Tat cd cac bude khit déu thuec
hién véi modul 16n nhat trén cot tuong tng trude khi tién hanh phép khi.
Tic la, & buée khit 21 ta chon hang r sao cho:

la,1| = max {|a |, k=1,...,n}.

Sau d6 doi hang r cho hang 1 va tiép tuc cac bude khit nhu da néu & trén.
Tuong tu trong cac bude khit z, x3, ..., T,,_1 ta ciing tim phan tt ¢6 modul
16n nhat trén ting cot tuong tng

la,;| = max {|ay|, k=1i,i1+1,...,n} (1=2,3,....n—1).

Phuong phap khtt két hop v6i phép chon nhu vay lam cho thuat toan on
dinh va luén thuc hién trén ma tran suy rong, khong lam thay doi tha tu

cla cac an so.

Vi du 1.2 Giai hé phuong trinh sau bang phuong phap khit Gauss:

2%1 -|—3:172 +xr3 = 11,
—I1 —|—2332 —xr3 = 0,
35131 +2$3 = 9.

Giai. Xét ma tran suy rong ctia hé phuong trinh trén ta co:

2 3 1 11
A= <1210 ).
3 0 2 9
Trén cot mot clia ma tran A ta thay max {|ap| /k = 1,2,3} = ag; = 3, ddi

dong ba cho dong mot, roi nhan lan lugt dong mot vita bién doi véi phan ti
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1/3 roi cong véi dong hai va nhan véi phan tit (—2/3) roi cong véi dong ba

ta dugc:
9 30 2 9
0 >$A1—<O 2 —1/3 3).
5

3 0 2
A= -1 2 21
2 3 1 11 03 —1/3

O bude khit thi hai ta ¢6 max {|az| /k = 2,3} = ags = 3. Thyc hien
phép doi vi tri dong hai cho dong ba, roi nhan dong vita hoan doi cho phan
tr (—2/3) sau d6 cong véi dong ba ta duge:

30 2
A1<O 3 —1/3

9 3 0 2
5 :>A1: 0 3 —1/3
3 00 —1/9

02 —1/3
Khi d6 hé phuong trinh da cho c¢6 dang:
3.%1 +2333 = 9
3$2 —l$3 = 5}
o -

Quy trinh thé nguoc trd lai ta nhan dude nghiém ctia hé phuong trinh da
cho la:

ZL‘3=3,£U2=2,£131 = 1.

1.1.2 Phuong phap phan t troi toan phan

Ngay tit budc khit dau tién, ta chon phan ti c6 gia tri tuyéet doi 16n nhat
trong s6 cac phan t a;; (1 < 4,5 < n) clia ma tran. Gia st phan tit d6 1a ap,
(dong thit p va cot thit ¢). Ta goi dong p la dong troi, lan lugt nhan dong
nay vdi thira so _alp/apq (I # p) roi cong dong thit [. Bang cach nay loai bd
an x, ra khoi hé phuong trinh, trit phuong trinh thit p. Sau d6 loai hang troi
va cot ¢ ra khoi hé phuong trinh vira bién doi, ta thu duge hé gdm n — 1
phuong trinh. Tiép tuc thuc hién budc khit thi hai nhu bude ban dau thu
dugc hé gom n — 2 phuong trinh. Ctt nhu vay sau n — 1 lan thuyc hién phép
khtt nhu trén ta nhan dudge phuong trinh mot an.

Giai doan tiép theo, ta tinh nghiém tir phuong trinh cudi cuing, roi dén
phuong trinh hai an ¢ hang troi bi bo sau bude khit thit n— 1, roi dén phuong
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