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@ NGi dung, muc tiéu
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NGi dung Chuong 3 @

NGi dung Chuaong 3
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Muc tiéu Chuong 3

Muc tiéu

Q Xéc dinh va thiét 1ap dugc bai toén

@ St dung dugc cic phuong phap dugc hoc dé tim nghiém gan ding theo yéu
cau Vé sai so

@ Viét dugc thuat todn va so db khbi cho cic phuong phap
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3.1 Bai toan @

Phat biéu bai todn

B1. Giai phuong trinh Az =bvéi A € M(m x n,R), b € R™.

B2. Tim nghiém gan diing clia phuong trinh Az = b véi A € M(n,R), b € R™
véi sai sb khéng vugt qua €.
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3.1 Bai toan 5

Vidu 1.
o Bai toan dinh gi4 san pham, bai todn dinh lugng sdn pham theo mé hinh
Leotief

o Bai todn vé mang ludi giao thdng.

e Bai toan vé mang dién.
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© Phuang phap Gauss
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3.2 Phuong phap Gauss @

Quy trinh thuan - Khi
St dung cac phép bién déi hang tuong duong dua ma tran bd sung v& dang bac
thang:
e Chon phén t khir khac 0 theo uu tién vi tri tur trén xuéng dudi, tir trai sang
phai.
o Thuc hién khir phia duéi phan ti khi.
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3.2 Phuong phap Gauss 5

Vidu 1.
02 113 12 316 12 3|6
A= 4 —1l5 |2 o2 1|3 |9 1|3
12 3|6 94 —1|5 00 —7|—7
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3.2 Phuong phap Gauss @

Quy trinh ngudc - Thé
Quy trinh ngugc tim céc toa do cha nghiém bang cach gidi ngudc va thé dan tur
dudi 1én

Vidu 2.
1 2 3 6 T —|— ) —|— 31’3 = 6 €T3
0 2 1 3 = 2$2 + x3 = 3 = To =
00 —7|-T7 — Txs = —7 T
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@ Phuang phap Gauss-Jordan
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3.3 Phuong phap Gauss-Jordan By

Qua trinh khur
o Chon phan tir theo uu tién gia tri
o Uu tién 1: chon phan tir c6 |a;;| = 1
o Uu tién 2: chon phan t ¢6 |a;j| 16n nhit

o Chi chon trong sb cac hang, cot chua cé phan tr khi
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3.3 Phuong phap Gauss-Jordan By

Vi du 3.
5 —2 4 |8 hi=bho—hi [0 _37 24 | —17 ]
A=1|1 7 —4|5 ha~pha rhs 1 7 —4| 5
3 -5 7 |12 0 —26 19 | —3
[0 —37 0| =987 ]
hat dohn—sha 0 —37 24| -17 hat dha—sh ™
h3—28h1—hs 1 o0 | % hs—32hy—ha —38
Pk 37 | 37 & 1 0 0 =8
0 0 n 33 79 331
37 37 i O O 37 37
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3.3 Phuong phap Gauss-Jordan By

Xac dinh nghiém
o Chuin héa cic phan ti khir

e Xac dinh nghiém

Vi du 3.
B —9287 ] B 9287 ] ] [ —38 ]
1 0 0 —38 Chu&n héa 100 —38 I _ | 9287
79 é; 79 2 2923
79 331 331 331
L0 0 ] 5 L0015 1 Lwsl L9
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© Phuong phap lap don

Khoa Toé4n - Tin (HUST) MI2010 - CHUONG 3 GIAI PHUGNG TRINH Az = b 01/2024



3.4 Phuong phép ldp don By

2 T
Chuan cta vector v = (71, 79,..., zy) € RY

o Chuan p cla vector:

=

2, = [Z xi”] (1)

o Chu3n hang p = oc:

o Chuan ct p=1

lzlly = lail (3)
k=1
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3.4 Phuong phép ldp don By

Chuan ctia ma tran A = [a;;] € RV

141, = {'H T } @

e Chuan p clia ma tran:
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3.4 Phuong phép ldp don By

Chuan ctia ma tran A = [a;;] € RV

o Chuan hang p = oo

14l = max {Z Iam} (5)

o Chuin cot p = 1:
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3.4 Phuong phép ldp don By

Diéu kién hdi tu
e Phuong trinh I3p x = Bz +d, B € RV d e RY
o Jp, [|Bll,<q<1
o X4p xi ban dau bat ky 2, € RY
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3.4 Phuong phép ldp don By

Vi du 4. Cho phuong trinh x = Bz + d véi

02 01 -0.15 15.23
B=1012 024 0.1 vad= | 582
—0.25 0.17 —-0.23 9.61

Ta ¢6 || B||,, = max {0.45,0.46,0.65} = 0.65 < 1 thda man diéu kién hdi tu clia
phuong phéap 13p don.
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3.4 Phuong phép ldp don By

Cong thic sai sb
e Cdng thic tién nghiém:
n
lzn = 27|, < 77— llz1 = @oll, (7)
e Cong thic hau nghiém:
. q
|zn — 2™, < 1Tq||95n—3'7n—1||p (8)
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3.4 Phuong phép ldp don By

Ve Ve Ve Ve T
Vi du 5. Tinh dén x3p xi 25 va danh gis sai s cho 5 biét 7o — {20 1 5} .

Zo T ) Zs3 Ty T5

20 | 19.58 | 19.4825 | 19.456355 | 19.4502146 | 19.44835396
11 | 11.36 | 11.429 | 11.44289 | 11.4446198 | 11.44483513
5 | 533 | 54203 | 5.435636 | 5.44100627 | 5.441600274

Khoa Toén - Tin (HUST) MI2010 - CHUONG 3 GIAI PHUGNG TRINH Az = b 01/2024



3.4 Phuong phép ldp don By

Ap dung cbng thic sai sb hau nghiém (8), ta c6 danh gia:

o =27l < 5 L |2 — 2l = 0.003455475
Az,
on = 1 IH — 0.0177674%
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© Phuang phap lap Jacobi
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3.5 Phuong phap ldp Jacobi By

Dinh nghia 1
Ma trdn chéo troi
e Ma tran chéo troi hang:
N
jail > Y ayl (9)
e Ma trdn chéo trdi cot:
N
lajil > Y layl (10)
i=1, i£j
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3.5 Phuong phap ldp Jacobi By

Phuong trinh I3p va hé s6 co

e Phuong trinh I3p:
: 1 1 1
11 G2 NN
o Hé sb co: "
Ghang = Max —— Z |a’ij’ (12)
i=1,N |a17,| oy
1
Geor = max —— > |ay| (13)
i=LN |aj;| oy
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3.5 Phuong phap lap Jacobi By

Vi du 6. Cho phuong trinh Az = b véi

122 21 -=3.15 15.23
A= 112 724 21 vab= | 5282
—-3.25 1.17 -9.23 9.61
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3.5 Phuong phap lap Jacobi By

D& kiém tra thdy A 13 ma tran vira chéo trdi hang vira chéo trdi cot.

-, —21 315
122 122
(1 1 1 112 —2.1
T —d AB=1-TA=| = e
a8 (12.2’ 7247 9.23) v 721 0 7ad
325 117
[ 7923 9.23 |

1523 582 —9611"

va
d=Tbh=
12.2 724 9.23
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3.5 Phuong phap lap Jacobi By

Hé sb co trudng hop xem A 13 ma tran chéo trdi hang:

{5.25 3.22 4.42
q = max

=04 239.
12.2° 7.24° 9.23} 0478873239
Hé sb co trudng hop xem A 13 ma tran chéo trdi cot:

L [437 327 525
4= WX\ 195794 9.23

} = 0.5687974.

Cong thic 13p: 41 = Bx, + d.
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3.5 Phuong phap ldp Jacobi By

Cong thic sai sb
e Cong thic tién nghiém:
] Ag"
lzn = 27|, < 77— llz1 = @oll, (14)
e Cong thic hau nghiém:
. Aq
lzn = 27l < = llzn = Tl (15)
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3.5 Phuong phap ldp Jacobi By

Cong thiic sai sb

e A chéo trdi hang:
p:OO7 q:qhéngv )\:1
o A chéo trdi cot:
max {|ai,~| , i ,

p=1 q¢=qep, A= — .
m1n{|aii|, i

01/2024

MI2010 - CHUONG 3 GIAI PHUGNG TRINH Az = b

Khoa Toén - Tin (HUST)



3.6 Phuong phap lap Gauss-Seidel 5

Lap Gauss-Seidel
o Diéu kién hdi tu: A I3 ma tran chéo troi.
e Cong thic I3p:
Tpi1 =TLxpy +TUx, +7Tb

trong dé

1 1 1
T=diag| —,—,...,— ,A:D—L—U
ail as aNN

véi D, —L, —U 1An lugt 13 ma trén dudng chéo, ma tran tam giac dudi va
ma tran tam giac trén tao ra tir ma tran A.
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