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Bai bao trinh bay cach st dung Python 16i xay dwng mét modul thwe hién tinh toan mot sb

phép tinh toan ma tran. Modul dwgc xay dwng mot cach triec quan, rd rang béi tap cac ham
dwoc lap trinh dwa trén cac thuat toan vé cac phép toan vé ma tran trong dai sb tuyén tinh.

The paper presents a way to use the Python-core to program a module that performs some

matrix calculations. The module is built intuitively and clearly by a set of functions
programmed based on algorithms for matrix operations in linear algebra.
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1. GIOI THIEU

Ma tran khéng nhirng 1a mot trong nhitng khai
niém trung tdm cua toan hoc ma con la mot
khai niém duoc (ng dung vao rat nhiéu linh
vuc. Do vay, tinh todn ma tran la mot trong
nhitng k¥ ning can thiét va quan trong dbi véi
moi k¥ su va mdi nha khoa hoc. Céac phép
toan v& ma tran, vecto dugc dua vao giang
day cho sinh vién Truong Pai hoc Kinh té -
K§ thuat Cong nghiép trong hoc phan Dai s6
tuyén tinh (BSTT) nham trang bi cho sinh
vién nhitng k§ ning tinh toan ma tran dé ap
dung vao cac linh vuc chuyén nganh [1]. Thoi
lwong hoc cua hoc phan BSTT 1a 02 tin chi
nén thong qua hoc phan nay, sinh vién chi co
thé nim dugc mot s6 khai niém co ban vé tinh
toan ma tran va thuc hién cac phép tinh toan
ma tran mot cach thu cdng véi nhirng bai toan

¢6 kich thuéc nho. Viéc huéng dan sinh vién
st dung cac phan mém chuyén dung dé tinh
toan hoac st dung cac ngdn ngi lap trinh dé
cai dat cac phép tinh toan ma tran chua dugc
dé cap trong qué trinh giang - day trong Truong
Pai hoc Kinh té - K§ thuat Cong nghiép.
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nén tang cdng nghé thong tin, kéo theo su ra
doi cua nhiéu ngbn ngir 1ap trinh. M3i ngon
ngit déu c6 vu diém, nhugce diém khac nhau
tdy thudc vao muc dich sir dung hay nhu cau
cua nguoi dung. Python la mét ngén ngir 1ap
trinh bac cao duoc Guido van Rossum tao ra
vao nam 1991 va tiép tuc duoc phéat trién cho
dén ngay nay [3]. Python 1a mét ngdn ngir
théng dich véi cac wu diém nhu don gian, dé
su dung, linh hoat... (hinh 1) nén Python dugc
str dung rong réi trong rat nhiéu linh vuc va
ngay cang tro nén pho bién. Do Python c6 cau
trdc cao cap, manh mé nhung lai co tiép can
hét stc don gian voi lap trinh huéng ddi
tuong nén Python rat phd hop cho nhiing
ngudi lan dau tiép xdc véi ngdn ngir 1ap trinh.
Python cho phép nguoi dung thuc hién céc
phép tinh toan ma tran bang céach goi thu vién
Numpy. Numpy 1a thu vién ndi tiéng cua
Python hd tro cac tinh todn ma tran rat hiéu
qua va duoc st dung phd bién trong cong
dong lap trinh Python. Céac phép tinh toan vé
ma tran trong thu vién Numpy s€ chi cho
ngudi ding két qua cudi cing ma khéng cho
biét qua trinh tinh toan. Do vay, néu sir dung
thu vién Numpy dé minh hoa céc tinh toan ma
tran cho sinh vién s& dan dén han ché 1a sinh
vién s& khong hiéu duoc céc thuat toan trong
tinh todn ma tran cing nhu khong rén luyén
dugc tu duy 1ap trinh cho sinh vién. Hon nita,
viéc ap dung may moc cac phép toan trong
Numpy cho mot sb bai toan diac thu nhu ma
tran thua, ma tran dai s€ lam qué trinh tinh
toan khong hiéu qua. Do do6, ching toi st
dung Python 16i va cac thuat toan dugc trinh
bai trong hoc phan PSTT, xdy dung modul
Uneti_Matrix chura cdc ham tinh toan ma tran
nham gitp cho sinh vién vira c6 thé nam viing
cac thuat toan trong tinh toan ma tran dé hiéu
sau cé4c kién thirc trong hoc phan BSTT, vira

rén luyén tu duy 1ap trinh va k§ ning viét
code cho sinh vién. Cu tric cua bai bao nay
duoc trinh bay nhu sau: Phan 2 gigi thiéu mot
s6 dang ma tran co ban va mot sd phép tinh
toan ma tran dugc st dung phd bién; Phan 3
1 noi dung chinh cua bai bdo, phan nay sé&
trinh bai chi tiét 26 ham tinh to4n ma tran
bang Python 18i minh hoa cho céc tinh toan
ma tran. Cac van dé lién quan va két luan s&
duoc ching tdi trinh bay trong Phan 4.

2. MOT SO PHEP TiINH TOAN MA TRAN

Muc nay s& tom tit mot sé khai niém, tinh
toan lién quan dén ma tran da duoc trinh bay
trong [1,2] va gidi thiéu cac ham thuc hién
cac tinh toan nay. Chi tiét cia cac ham s&
dugc trinh bay trong Muc 3. Trudc hét, ching
t6i s& gidi thieu lai mot s dang ma tran duoc
st dung phd bién va mét sé cach tao ma tran.

2.1. Tao va biéu dién mét sé ma tran co
ban

Ma tran cd nxm la mét mang céc gia tri hinh
chir nhat gom n hang, m cot. Céc gié tri trong
ma tran duoc goi 1 cAc phan tir cia ma tran.
Pé luu trir ma tran trong Python, ngudi ta sir
dung kiéu dir liéu List of List. Chang han, ma
tran co 2x3 sau:

2 2 3
A:
{301}

sé dugc luu trir dudi dang list

A=[[2 2 3],[3 01]]

Pé tao dugc mot ma tran, ta c6 thé nhap
lan lwot tirng phan tir tir ban phim hoic cac
phan t c6 thé duoc tao mot cach ngau
nhién. Viéc nhap ma tran tr ban phim dugc
thuc hién boi ham input_matrix(row,col) va
nhdp ma tran véi cac phan tir ngau
nhién duwoc thuc bién biang ham
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creat_matrix(row,col,max=100).

Ma tran khong 1a truong hop dic biét khi tat
ca cac phan tr cia ma tran déu bang 0. Dé tao
ma tran khéng c& rowxcol, ta st dung ham

zero_matrix(row,col).

Ngoai viéc tao ma tran bang hai cach trén, ta
c6 thé tao ma tran con cua A bang céch lay
cac phan tor tir dong rowl dén dong row2 va
cac phan tir tir cot coll dén cot col2 cua ma
tran cho trudc. Phép toan nay duoc thuc hién
bai ham submatrix (A, rowl,row2,coll,col2).

Khi c6 mot ma tran, ta co thé thuc hién ddi vi
tri cua 2 hang (hoac 2 cot tuy y). Hon nira ta c6
thé d6i cac hang cia mot ma tran thanh cac cot.
Phép d6i chd hai hang/cot dugc thuc hién boi
cac ham change_row_matrix(A,rowl,row2) Va
change_row_matrix(A,rowl,row2). Phép doi
hang thanh c6t cua ma tran duoc goi la phép
chuyén vi va duoc tinh toan trong ham

transpose_matrix(A).

Mot trudng hop phd bién trong tinh toan ma
tran 1a khi ma tran c6 s6 hang va sé cot bang
nhau, ta goi l& ma tran vuong. Khi do, cac
phan tir nam chéo tir goc trén bén trai xudng
goc dudi bén phai dugc goi la duong chéo
chinh cta ma tran. Mot ma tran vuéng c6 céac
phan tir nam dudi duong chéo chinh bing 0
dugc goi la ma tran tam giac trén, nguoc lai
mot ma tran vudng c6 cac phan tir nam phia
trén duong chéo chinh bang 0 ta goi 1a ma
tran tam giac dudi. Néu mot ma tran vudng
c6 cac phan tir nam trén dudng chéo chinh
bang 1 va cac phan tar nim ngoai duong
chéo chinh bing 0 ta goi 1a ma tran don vi.
Ma tran don vi dugc tinh toan boi ham

identify_matrix(row).

Trong quéa trinh tinh todn ta can hién thi
ma tran ra man hinh mot cach truc quan dé

theo dBi két qua, khi do ta sir dung ham
print_matrix(A).

2.2. Mét sé phép tinh to4n ma tran co’ ban
V&i cac ma tran thoa man mot sé diéu kién
nhét dinh, ta c6 thé thuc hién cac phép toan ky
hiéu hinh thic tuong ty nhu cac phép toan
trong s6 thuc. Pon gian nhat 1a phép cong/trir
hai ma tran. Dé thuc hién cong/trir hai ma tran
cling ¢&, ta chi viéc lay cac phan tir cing vi tri
caa hai ma tran cong/trir cho nhau. Phép toan
cong/trir hai ma tran duoc thuc hién boi cac
ham add_matrix(A,B), sub_matrix(A,B).

Tuong tu nhu cong/trer ma tran, véi hai ma
tran cling ¢, ta cac thé iy cac phan tir cing
vi tri nhan v&i nhau dé dugc mot ma tran mdi,
phép toan nay dugc thuc hién boi ham
dot_matrix(A,B).

Néu ma tran A c6 sé cot bang sé hang caa ma
tran B thi ta ¢ thé tinh tich A véi B, phép
toan nay thuc hién béi ham mult_matrix(A,B).
Néu ta muén nhan mét sé véi mot ma tran, ta
s& lay s6 d6 nhan vai tat ca cac phan tar cua
ma tran. Phép toan nay dugc tinh toan bai

mult_real_matrix(A,k).

Vi ma tran vudng A, ham mult_matrix(A,A)
s& dugc mot ma tran mai ky hiéu 1a A% goi la
luy thira bac 2 cia A. Ta c6 thé thyuc hién luy
thra bac k cuoa ma trin A boi ham

power_matrix(A,n).

Ngoai cac phép toan co ban nhu trén, ma tran
con c6 cac phép toan phuc tap nhu: tinh dinh
thurc caa ma tran, tinh hang cia ma tran, phan
rd ma tran,... Muc sau day s€ gigi thiéu cac
phép tinh toan nay.

2.3. Mét s phép tinh toan ma tran nang cao

Tim nghiém hé phuong trinh BDSTT la mot
trong nhitng tinh toan quan trong cia BSTT
va duoc ap dung trong nhiéu linh vuc. C6 mot

TAP CHI KHOA HQC & CONG NGHE . SO 37 - 2023

39



KHOA HOC & CONG NGHE

s6 phwong phap giai hé phuong trinh BSTT
nhu phuong phap Cramer, phuong phap ma
tran nghich dao, phuong phap Gauss. Tuy
nhién khi sé luong bién cua hé phuong trinh
I6n thi chi c6 phuong phap Gauss mdai tinh
toan hiéu qua. Y tuong cua phuong phap
Gauss 12 bién d6i phuwong trinh vé dang tam
giac trén (hoac ma tran tam giac dudi), sau do6
sir dung cac phuong phap thé nguoc (hoic thé
thuan) dé tim nghiém. Dé viéc tinh toan
khong gap phai gap 156i chia cho 0, phuong
phap Gauss duoc két hop véi thuat toan tim
phan tir troi. Quéa trinh tinh toan cua phuong
phap Gauss dé tim nghiém hé phuong trinh
DSTT Ax=b dugc minh hoa trong ham
sol gauss(A,b).

Viéc &p dung phuong phéap Gauss khi can giai
hé phuong trinh Ax = b ma hé s tu do b thay
d6i s& khdng hiéu qua vi ta phai lap lai qua
trinh bién doi ma tran A. Do vay, dé tinh toan
hiéu qua trudc tién ta phan tich ma tran
A=L.U, vdi L 1a ma tran tam giac dudi va U
la ma tran tam giac trén. Sau d6 thuc hién giai
hai hé tam giac la Ly=b va Ux=y. Qua trinh
phén tich A=L.U dugc tinh todn bai ham
LUdecomp(A) va qua trinh thuc hién giai hé
Ax=b phuong trinh dugc thuc hién baoi
sol LUequs(A,b).

Ngoai viéc sir dung phan tich ma tran dé giai
hé phuong trinh DSTT thi ta con ¢ thé st
dung phén tich nay dé tinh dinh thic va tim
ma tran nghich dao. Dwa vao tinh chat cua
phuong phap Gauss thi dinh thuc cia ma tran
A chinh 12 tich c&c phan tir nam trén duong
chéo cua ma tran sau khi da chéo hoa. Do vay,
dinh thic cua ma tran A duoc tinh bai
determinant(A).

Do A.A*=I, véi A 1a ma tran nghich dao
cua A, | 12 ma tran don vi, nén dé tim ma tran
nghich dao A™, ta thuc hién giai phuong trinh

ma tran Ax=l. Viéc nay tuong duong voi ta
phai giai n phuong trinh Ax;=I; . Do vay, ta c
thé sir dung phuong phap phan rd LU dé tim
Xi. Dua vao thuat toan trén, ma tran nghich
dao duoc tinh toan bai ham invMatrix(A).

Hang ciia mot ma tran 1a sé chiéu caa khong
gian vecto sinh boi cac cot (hoac cac hang)
cta nd. Dé tinh hang cta ma tran, ta c6 thé sir
dung phép bién ddi so cip, dua ma tran vé
dang hinh thang. Khi d6, hang ctia ma tran
chinh 1a sb hang khac 0 caa ma tran. Hang
cuia ma tran duoc tinh toan boi ham

rank_matrix(A).

C6 hai loai chuan ma tran dugc sir dung phé
bién 12 max va chuan Frobenius. Chuan max
cua ma tran A duoc tinh bang gia tri Ion nhat
cua tong tri tuyét ddi cua mdi hang, chuin
Frobenius tinh bang can bac hai cia tong binh
phuong cac phan tir caa mot ma tran. Ham
norm_Matrix(A,mode=1) S& tinh chuan cua ma
tran A voi mic dinh 1a chuan max. Néu chon
tham bién mode=2 thi s& cho ta chuan
Frobenius.

3. XAY DUNG MODUL UNETI_MATRIX
THWC HIEN TiNH TOAN MA TRAN

3.1. Modul trong Python

Python dugc xay dyng vai 16i nho gon vai ly
do cho phép ngudi dung c6 thé bd sung thém
céc thu vién ham sé hodc tao céac thu vién cho
riéng minh dé tién cho qué trinh st dung. Céc
thu vién ham sé nay duoc goi 1a modul. Dé
thiét 1ap mot modul, ta thuc hién mat file dang
tén_modul.py ma cé chia cac ham can su
dung. Sau do, dé sir dung cac modul di co san
ta thuc hién Iénh

import <tén_modul>

va sir dung cac ham da c6 trong modul dudi
dang cau Iénh: tén_modul.tén_ham
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Dé d mat thoi gian viét lai tén_modul, ta c6
thé thuc hién Iénh

from <tén_modul> import *

va thyc hién ham trong modul bing céch goi:

tén_ham
3.2. Xay dwng modul Uneti_Matrix

Str dung cac thuat toan duoc trinh bay trong
Muc 2 va céc cau Iénh co ban trong Python 16i,
ching t6i xay dyng modul Uneti Matrix dé
tinh toan ma tran nhu sau:

Budc 1. Tao modul Uneti_Matrix
Luu ndi dung sau vao file: Uneti_Matrix.py

from random import random
def input_matrix(row,col):
A=[]
for i in range(row):
s=input("Nhap hang {} cta ma tran ({} sé
cach nhau dau cach): ".format(i+1l,col))
r=[float(x) for x in s.split()]
A.append(r)
return A
def creat_matrix(row,col,max=100):
A=[]
for i in range(row):
r=[1]
for j in range(col):
r.append(max*random())
A.append(r)
return A
def zero_matrix(row,col):
A=[]
for i in range(row):
A.append([float(09)]*col)
return A
def identify_matrix(row):
A=[]
for i in range(row):
temp=[float(0)]*i+[float(1)]+[float(0)]
*(row-1)
A.append(temp)
return A
def print_matrix(A):

for i in range(len(A)):

for j in range(len(A[@])):
print("{:#8.3}".format(A[i][]]),

end="")
print()
def add_matrix(A,B):
if (len(A)!=1en(B)) or

(len(A[@])!=1en(B[@])):
return print("Hai ma tran khéng cung c&!")
else:
T=[]
for i in range(len(A)):
s=[]
for j in range(len(A[@0])):
S.append(A[i][j]+B[1][j])
T.append(S)
return T
def sub_matrix(A,B):
if (len(A)!=1en(B)) or
(len(A[@])!=1len(B[0])):
return print("Hai ma tran khéng cung c&!")
else:
T=[]
for i in range(len(A)):
s=[]
for j in range(len(A[@])):
S.append(A[i][3]1-B[1][3])
T.append(S)
return T
def mult_matrix(A,B):
if len(A[@])!=1len(B):
return print("Hai ma tran khong nhan
dugc!™)
else:
AB=[]
for i in range(len(A)):
m=[]
for j in range(len(B[@])):
S=0
for k in range(len(A[@])):
S=S+A[i][k]*B[k][]j]
m.append(S)
AB.append(m)
return AB
def mult_real_matrix(A,k):
Ak=[]
for i in range(len(A)):

m=[]
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for j in range(len(A[@])):
m.append(A[i][j]*k)
Ak.append(m)
return Ak
def transpose_matrix(A):
T=[]
for j in range(len(A[@])):
m=[]
for i in range(len(A)):
m.append(A[i][j])
T.append(m)
return T
def change_list(1lst,k,p):
1=1st
temp=1[k]
1[k]=1[p]
1[p]=temp
return 1
def change_row_matrix(A,rowl,row2):
M=A. copy ()
temp=M[rowl].copy()
M[rowl]=M[row2].copy()
M[row2]=temp
return M
def change_col_matrix(A,coll,col2):
M=A. copy()
for i in range(len(A)):
M[i][col1-1],M[i][co0l2-1]=M[i][col2-1
1,M[i][coll-1]
return M
def submatrix(A,rowl,row2,coll,col2):
M=[]
for row in A[rowl-1:row2]:
M. append(row[coll-1:co0l2])
return M
def determinant(A):
if len(A) !=len(A[9]):
return print("Khong phai 1a ma tran vudng!")
else:
M=A. copy()
n = len(M)
s=[] # Hé sé ti 1é
for row in M:
abs_row=[abs(i) for i in row]
s.append(max(abs_row))
for k in range(@,n-1):
p=k

mmax=abs (M[k][k]/s[k])
for i in range(k+1l,len(M)): # Tim
phan ti choi
if mmax<abs(M[i][k]/s[i]):
mmax=abs(M[1i][k]/s[i])
p=i
M=change_row_matrix(M,k,p)
s=change_list(s,k,p)
for i in range(k+1,n):
lam = M[i][k]/M[k][k]
for j in range(@,n):
M[i][J]=M[1][]]-1am*M[k][]]
d=1
for k in range(n):
d=d*M[k][k]
return d
def power_matrix(A,n):
if len(A) !=len(A[@0]):
return print("Khéng phai 13 ma tran
vubng!")
else:
P=A.copy()
n=int(n)
for i in range(2,n):
M=P. copy ()
P=mult_matrix(M,A)
return P
def dot_matrix(A,B):
if (len(A)!=1en(B)) or
(len(A[@])!=1en(B[0@])):
return print("Hai ma tran khéng cung c&!")
else:
Ad=[]
for i in range(len(A)):
row=[ ]
for j in range(len(A[0])):
row.append(A[i][F1*B[i][3])
Ad.append(row)
return Ad
def rank_matrix(A):
M=A. copy ()
if len(M)>len(M[@]):
M=transpose_matrix(M)
s=[] # Hé so ti 1é
for row in M:
abs_row=[abs(i) for i in row]

s.append(max(abs_row))
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for k in range(@,len(M)-1):
p=k
mmax=abs(M[k][k]/s[k])
for i in range(k+1,len(M)): # Tim phan
tir choi
if mmax<abs(M[i][k]/s[i]):
mmax=abs(M[i][k]/s[i])
p=i
M=change_row_matrix(M,k,p)
s=change_list(s,k,p)
for i in range(k+1,len(M)):
lam = M[i][k]/M[k][k]
for j in range(9,len(M[0])):
M[i][3]=M[1i][]]-lam*M[k][]]
rank=1len(M)
while rank>@:
if M[rank-1][1len(M[0])-1]==0:
rank=rank-1
else:
break
return rank,M
def norm_Matrix(A,mode=1):
if mode==1:
1=[1]
for row in A:
r=[abs(i) for i in row]
1.append(sum(r))
return max(1)
if mode==2:
1=[]
for row in A:
r=[i**2 for i in row]
1.append(sum(r))
return sum(l)
def norm_Vector(v,mode=2):
if mode==1:
1=[abs(i) for i in v]
return sum(1l)
if mode>1:
1=[i**mode for i in v]
return (sum(l))**(1/mode)
def sol _upperTri(A,b):
flag=0
if (len(A)!=1len(A[0@])) or (len(A)!=len(b))
or (len(A[@])!=len(b)):
flag=1
return print(“"Cac hé sé khong cung cd")

else:
M=A. copy()
n=1len(M)
x=[0]*n
if M[n-1][n-1]==0:
flag=1
return print("Phan t&r {} cla duong
chéo bang khéng".format(n-1))
else:
x[n-1]=b[n-1]/M[n-1][n-1]
for i in range(n-2,-1,-1):
s=b[i]
for j in range(i+l,n):
s=s-M[1][J]*x[]]
if M[i][i]==0:
flag=1
return print("Phan t& {} cla
dudng chéo bang khéng".format(i))
else:
x[i]=s/M[1][1]
return x
def sol_lowerTri(A,b):
flag=0
if (len(A)!=1len(A[@])) or (len(A)!=len(b))
or (len(A[@])!=1len(b)):
flag=1
return print("Cac hé sé khéng cung cd")
else:
M=A. copy()
n=len(M)
x=[0]*n
if M[@][0]==0:
flag=1
return print("Phan t&r {} cla duong
chéo bang khéng".format(0))
else:
x[@]=b[@]/M[e][0]
for i in range(1,n):
s=b[i]
for j in range(©0,1i):
s=s-M[1][J]*x[]]
if M[i][i]==0:
flag=1
return print("Phan tu {} cla
dudng chéo bang khéng".format(i))
else:
x[1]=s/M[1][1]
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return x
def sol_gauss(A,b):
flag=0
if (len(A)!=1len(A[@])) or (len(A)!=len(b))
or (len(A[@])!=len(b)):
flag=1
return print("Cac hé sé khong cung cd")
else:
M=A. copy()
n=1len(M)
s=[] # Hé sé ti 1lé
for row in M:
abs_row=[abs(i) for i in row]
s.append(max(abs_row))
for k in range(@,n-1):
p=k
mmax=abs (M[k][k]/s[k])
for i in range(k+1,n): # Tim phan t&

if mmax<abs(M[i][k]/s[i]):
mmax=abs(M[i][k]/s[i])
p=1i
M=change_row_matrix(M,k,p)
s=change_list(s,k,p)
b=change_list(b,k,p)
for i in range(k+1,n):
lam = M[1][k]/M[k][k]
for j in range(@,n):
M[i1[31=M[1i1[]]-lam*M[k][]]
b[i]=b[i]-1am*b[k]
x=so0l_upperTri(M,b)
return x
def LUdecomp(A):
if len(A) !=len(A[9]):

return print("Khéng phai 1la ma tran

vubng!")
else:
M=A. copy()
n = len(M)

s=[] # Hé sé ti 1lé
for row in M:
abs_row=[abs(i) for i in row]
s.append(max(abs_row))
pern=[i for i in range(n)]
for k in range(@,n-1):
p=k
mmax=abs (M[k][k]/s[k])

for i in range(k+1,n): # Tim phan tu
chéi
if mmax<abs(M[i][k]/s[i]):
mmax=abs(M[i][k]/s[i])
p=i
M=change_row_matrix(M,k,p)
s=change_list(s,k,p)
pern=change_list(pern,k,p)
for i in range(k+1,n):
lam = M[i][k]/M[k][k]
for j in range(k+1,n):
M[i][3]=M[1i][]]-lam*M[k][]]
M[i][k]=1am
U=[]
L=[1]
for i in range(len(A)):
U.append([0.0]*i+M[i][1i:])
L.append(M[i][:1i]+[1.0]+[0.0]*(n-i-1))
return U,L,pern
def sol_LUequs(A,b):
flag=0
if (len(A)!=1len(A[@])) or (len(A)!=len(b))
or (len(A[@])!=1len(b)):
flag=1
return print("Cac hé sé khong cung cG")
else:
M=A.copy()
n=1len(M)
U, L, pern=LUdecomp (M)
b=[b[i] for i in pern]
y=sol_lowerTri(L,b)
x=sol_upperTri(U,y)
return x
def invMatrix(A):
flag=0
if (len(A)!=len(A[@])):
flag=1
return print("Pay khéng phai 1la ma tréan
vudng!")
else:
M=A. copy ()
n=len(M)
U, L, pern=LUdecomp (M)
eye=identify_matrix(n)
invA=[]
for b in eye:

b=[b[i] for i in pern]
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y=sol_lowerTri(L,b)

x=so0l_upperTri(U,y)

invA. append(x)

return transpose_matrix(invA)

Luru y: Ta can khai bao modul random vi dé tao
mot ma tran gom cac phan tir chon ngau nhién
boi ham creat_matrix(row,col,max=100) ta
can sir dung ham random trong modul nay dé
tao s6 ngau nhién.

Budc 2. Goi modul Uneti_Matrix
from Uneti_Matrix import *

Budc 3. Sur dung modul Uneti_Matrix tinh
toan

Sau khi goi modul Uneti_Matrix & Budc 2, ta

c6 thé sir dung cac ham trong modul dé thuc

hién tinh toan ma tran. Vi du sau day thuc

hién viéc tao mot ma tran ngau nhién A c6 c&

3x3, sau do thuc hién tinh ma tran invA la

nghich dao cua A va thuc hién tim nghiém Sol

cua hé phuong trinh Ax=b, véi b dugc nhap

tur ban phim.

>>> from Uneti_Matrix import *

>>> A=creat_matrix(3,3)

>>> print_matrix(A)
58.8  58.4
47.8  3.90

85.3
88.6

84.7 32.4 4.69
>>> invA=invMatrix(A)

>>> print_matrix(invA)
-0.00790 0.00689 0.01730
0.02010 -0.01920 -0.01400
0.00338 0.00841 -0.00235
>>> b=[1,1,1]

>>> Sol=sol_gauss(A,b)
>>> Sol
[0.0162796511658441,

0.009445686290818843]

-0.013060442022808835,

4. KET LUAN

Dua vao cac thuat toan tinh todn ma tran trong
DSTT, tac gia da xay dung dugc modul
Uneti_Matrix thuc hién mot sé tinh toan ma
tran bang ngdn ngir 1ap trinh Python 18i. Céc
ham s6 trong modul dwgc 1ap trinh mot cach
rd rang, bam sat vao cac thuat toan tinh toan
ma tran trong DSTT nén dé hiéu ddi véi sinh
vién mai tiép can lap trinh. Khi st dung
modul Uneti Matrix dé minh hoa mot s6 tinh
todn ma tran trong DSTT cho sinh vién,
khdng nhirng ren luyén tu 1ap trinh va ky nang
viét code bang Python cho sinh vién ma con
gilp cho sinh vién hiéu sdu va nim ving hon
nhiing vé ma tran trong DSTT.
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