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SU LIEN KET “HOAN HAO” CUA PHUONG PHAP LAP TRINH
VA CAC PHUONG PHAP GIAI TOAN CAO CAP
O TRUONG PAI HOC VAN LANG

THE “PERFECT” CONNECTION OF PROGRAMMING METHODS
AND ADVANCED MATH SOLVING METHODS AT VAN LANG UNIVERSITY

NGUYEN VAN LOC®

TOM TAT: Bai viét trinh bay sw lién két “hoan hdo” ciia phwong phdp ldp trinh va cdc phwong

phap gidi Todn cao cap nham hinh thanh tri thirc kham phd va phirong phdp gidi toan da chiéu, da

bién cho sinh vién Truong Pai hoc Vin Lang.

Tir khéa: phwong phdp 1ap trinh; phwong phdp gidi Todn cao cdp.

ABSTRACT: The paper presents the “perfect” connection of programming methods and advanced
math solving methods in order to form discovery knowledge and multi-dimensional and multi-
variable math solving methods for students of Van Lang University.
Key words: programming method; advanced math solving method.

1. PAT VAN PE

Thuc tién san xuit va khoa hoc ky thuat
doi hoi, toan hoc hién dai cudi thé ky XX, dau
thé ky XXI gan chit v6i diéu khién hoc va phat
trién manh theo ba huéng 16n: toan hoc roi rac
(khic phuc su phirc tap), toan hoc ngau nhién
(khic phuc tinh bat dinh) va cac 1y thuyét t6i
wu hoéa (giai quyét diéu khién tét nhat). Trong
sy phat trién, toan hoc di boc 16 “khiém
khuyét”, d6 13, v6i cac phuong phap theo quan
diém lién tuc cta Toan hoc ¢b dién, viéc tim ra
két qua phai str dung luong thoi gian “khong hé
nho”, diéu do tao nén bat loi trong hoat dong
kinh t& - kinh doanh - ky thuat. “Khiém
khuyét” d6 s& dugc khic phuc néu “lién két”
Toén cao cap va lap trinh. Cong trinh dau tién
thé hién su lién két d6 1a cua giao su Wassily
Leontief, Pai hoc Harvard. Mua hé nam 1949,
ong di ding may tinh Mark II d&é xir 1y cac
thong tin vé nén kinh t& My v6i 500 nganh, mdi
nganh, dung mot phuong trinh tuyén tinh mo ta

su phu thudc dau ra cua nganh nay ddi véi cac
nganh kinh té khac. Cong trinh cia W. Leontief
da mo ra mot ky nguyén moéi cho viéc 1ap cac
md hinh toan hoc trong kinh té [1, tr.4] va khic
phuc “khiém khuyét” cua viéc st dung céac
trong giai toan cao cép.
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phuong phép “cb dién
Chuong trinh Toan cua Truong Pai hoc Vén
Lang d4 phan anh duoc cac hudng phat trién co
ban ctia Toan hoc hién dai, tuy nhién ciling bde
16 “khiém khuyét” néu trén. Do d6, dé khic
phuc “khiém khuyét”, viéc day Toan cao cip
can phai “lién két” v6i thuc hanh 1ap trinh, nhu
12 yéu cau, nham chuan bi cho sinh vién ky
nang giai cac bai toan phtc tap, da chiéu, da
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bién. Trong bai viét nay, ching t6i “twong minh
hoa” su lién két “hoan hao” cua cac phuong
phap giai Toan cao cép, thong qua mén Pai s6
tuyén tinh va phuong phap lap trinh & Truong

Pai hoc Van Lang.
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2. NOI DUNG

Python da bat dau dugc thuc hién vao
thang 12-1989 boi Guido van Rossum tai
Centrum Wiskunde & informatica (CWI) ¢ Ha
Lan. “Python la mot ngon ngit lap trinh bdc
cao, théng dich, hwéng doi twong va da muc
dich vé6i rdt nhiéu wu diém: Hinh thirc va cdu
tric rd rang” [3, tr.1]. Python da thé hién tinh
hiéu qua va ing dung rong rai trong nhiéu linh
vuc khac nhau. Vi vy, chung t6i st dung ngén
ngilr 1ap trinh Python vura la phuong phap giai
toan 1ap trinh két hop véi cac phuong phap giai
toan cao cp cua dai s tuyén tinh nham hinh
thanh tri thirc kham pha cac phuong phap khac
nhau trong giai toan, mét trong cac loai kién
thirc - k§ nang chién lugc quan trong phai hinh
thanh va rén luyén cho sinh vién thong qua hoat
dong day hoc cac moén hoc ¢ truong dai hoc,
vira 1a cong cu giai toan da bién, da chiéu, giai
quyét van dé “tdc do” tao ra két qua bai toan.
Sau day, chung toi trinh bay quy trinh lién két
giita 14p trinh va dai sb tuyén tinh thong qua
giai mot sb dang toan dién hinh cua dai sd
tuyén tinh.

2.1. Dang toan 1 - Tinh dinh thirc ctia ma trin

1) Cong dung ciua dinh thirc: a) Tim ma
tran nghich dao; b) Tim hang cua ma tran bﬁng
phuong phép dinh thuc bao quanh; c) Giai h¢
phuong trinh tuyén tinh Cramer.

2) Cac phuong phap tinh dinh thirc cia ma
trgn: Khi tinh dinh thtrc ctia ma trdn bac 3 ¢6 thé
stt dung phuong phdp Xarus hodc phuong phap
tam giac. Tuy nhién, véi cac ma tran bac 4 tro
1€n, cac phuong phap néu trén khong s dung
duogc. Khi d6, dé tinh dinh thirc cia ma tran bac
cao ta thuong su dung cac phuong phap sau: 1)
tinh dinh thirc bang cach sir dung cac phép bién
ddi dinh thuc; 2) tinh dinh thirc bang cach sir
dung khai trién Laplace; 3) tinh dinh thirc bing
cach st dung phuong phép lap trinh Python.

3) Cac vi duy:

Vi du 1: Tinh dinh thtrc cap 4:
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Cach 2: (Phuong phap lap trinh)

Entrée[ ]:

import numpy as np

from numpy.linalg import det

A=np.array([[1, 3, 0, 0], [2, 5, 0, O], [-1, 4,
2,1],[1,-2,3,2]])

A

B=det(A)

B

Out[]:

-1.0

Nhan xét: Véi cac dinh thie 16n hon 3,
viéc stir dung hai phuong phap néu trén dé tinh
toan ra két qua 1a khong don gian. Tuy nhién,
néu sir dung phuong phép 1ap trinh Python, s&
thu duoc két qua “tuc thi” sau khi nhép liéu.

Vi du 2: Tinh dinh thirc ctia ma tran cép 10.
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Giai: (Phuong phép 1ap trinh Python)

Entrée[ ]:

import numpy as np

from numpy.linalg import det

A=np.array([[4, 3,0, 0,0, 0,0, 0, 0, 0], [1,
4,3,0,0,0000,0] [0,1,4,3,0,0,0,0,0, 0],
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[0,0,1,4,30000,0],[0,00,1,14,30,0,0,
0], [0,0,0,0,1,4,3,0,0,0], [0,0,0,0,0,1,4,
3,0,0], [00,0,0,0,0,1,4,3,0] [0,0,0,0,0,
0,01473], [0,00,0,0,0,0,0,1,4]])

B=det(A)

B

Out[1]:

88573.00000000004
2.2. Dang toan 2 - Tim hang ctia ma tran

1) Cong dung cua hang ma trdn: a) Tim
diéu kién dé mot ma tran ton tai ma trin nghich
dao; b) Tim diéu kién dé hé phuong trinh tuyén
tinh c6 nghiém.

2) Cac phwong phdp tim hang cua ma
trdn: 1) phuong phap ma tran bac thang; 2) tim
hang cia ma tran bang phuong phap dinh thuc
bao quanh; 3) su dung phuong phap lap trinh
Python trong tim hang ma tran.

3) Cac vi dy:

Vidu 1: Tim hang cua ma trén A:

2 1 -1 3
0 -1 0 0
01 2 0
0 -1 1 —4

Giai: Cach 1: Phuong phép dinh thirc bao quanh

Ta c6 dinh thuc cép hai, tao thanh tr dong
1, dong 2 va c6t 1, ¢ot 2 khac 0. Ta co:
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Do d6 r(A) =4.

Cach 2: Phuong phap 1ap trinh Python

Entrée[ ]:

import numpy as np

from numpy.linalg import matrix_rank

A=np.array([[2, 1, -1, 3], [0, -1, O, 0], [O,
1,2,0],[0,-1,1, -4]])

mrA=matrix_rank(A)
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print(mrA)

Out[]:

4

Nhian xét: Vo1 cac ma tran chir nhat bac
cao, viéc tim hang ctia ma trén béng phuong
phép ma tran bac thang va phuong phap dinh
thirc bao quanh hét rat nhiéu thoi gian. Tuy
nhién, st dung phuong phdp lép trinh s& cho
két qua “tirc thi”.

Viduy 2: Tim hang cua ma trén:

3 -5
6 -7
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3 1
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Giai: (Phuong phap 1p trinh Python)

Entrée[]:

(import numpy as np;from numpy.linalg
import matrix_rank;A=np.array([[4, 3, -5, 2, 3],
[8,6,-7,4,2],[4,3,-8,2,7],[4,3,1, 2,-5], [8,
6, -1, 4,-6]);mrA=matrix_rank(A);print(mrA))

Out[]:

2
2.3. Dang toan 3 - Tim ma trian nghich dao

1) Cong dung cuia ma trdn nghich ddo: a)
Tinh dinh thire; b). Giai phuong trinh ma tran;
¢). Giai h¢ phuong trinh tuyén tinh.

2) Cac phwong phdap tim ma trdgn nghich
ddao: 1) phuong phap ma trdn phu hop; 2)
phuong phap Gauss-Jordan; 3) phuong phap
18p trinh.

3) Cac vi du

Vi du 1: Tim ma tran nghich ddo cliia ma
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Giai: Céch 1: (Phuong phap ma tran phu hop)
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Céach 2: (Phuong phap lap trinh)

Entrée []:

import numpy as np

from numpy.linalg import inv

A =np.array([[1, 1, 0], [2, 2, 1], [1, O, 1]])

B =inv(A)

B

Out[]:

array([[ 2., -1., 1],

[-1., 1.,-1],
[-2., 1.,-0.]])

Nhan xét: V&i cac ma tran bac cao, viéc
tim ma tran nghich ddo cia ma tran bﬁng cac
phuong phap truyén thong hét rit nhidu thoi
gian. Tuy nhién, sir dung phuong phép lap trinh
s& cho két qua “tirc thi”.

Vi du 2: Tim ma trén nghich ddo cia ma
tran sau: AF ‘02 j 01]

31 0 7
0 4 -2 0

Giai: (phuong phap 1ap trinh)

Entrée []:

(import numpy as np; from numpy.linalg
import inv; A = np.array([[1, -2, 5, 0], [2, O, 4, -
1], [3,1,0, 7], [0, 4, -2, 0]]); B = inv(A); B)

Out[ ]

array([[-0.72151899, 0.70886076, 0.10126582, -
0.38607595], [0.21518987, -0.08860759, -0.01265823,
0.36075949], [0.43037975, -0.17721519, -0.02531646,
0.22151899], [0.27848101, -0.29113924, 0.10126582,
0.11392405])).

2.4. Dang toan 4 - Giai h¢ phuwong trinh
tuyén tinh Cramer

1) Cong dung ciia hé phuong trinh tuyén
tinh: a) M6 hinh héa cac bai toan kinh té; b) Tim
vecto riéng, gia tri riéng ctia anh xa tuyén tinh.

2) Cac phwong phap gidi hé phuong trinh
tuyén tinh Cramer: 1) phuong phap dinh thirc
(Phwong phap Cramer); 2) phuong phap Gauss;
3) phuong phap ma tran nghich dao [2, tr.65-
67]; 4) phuong phap lap trinh.

3) Cac vi duy:

Vi du 1: Giai hé phuong trinh:
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2x17x272x3:5
4x1+x2+2x3:1
8x1—x2+x3=5
Giai: Cach 1. Ta co:
2 -1 -2
4 1 2
g8 -1 1

det(A) = =18#0

Vay, hé da cho la hé Cramer nén co
nghiém duy nhat 1a:
5 -1 -2

1 2
5 -1 1

D,
oy, =—i-
)]

Vay, nghiém cua hé 1a: (1, 1, -2)

Céch 2: (Phuong phap lap trinh).

Entrée [ ]:

import numpy as np

from numpy.linalg import inv

A=nparray([[2, -1, -2], [4, 1, 2], [8, -1, 1]])

B =inv(A)

B

Out [ ]: aray(][ 1.66666667e-01, 1.66666667e-01,
1.38777878e-17], [ 6.66666667e-01, 1.00000000e+00, -
6.66666667e-01], [6.66666667e-01, -3.33333333¢-01,
3.33333333e-01]))

Entrée [ ]:

C = np.array([[5], [1], [5]])

C

Out[1]:

(array([[5], [1], [51])

Entrée [ ]:

D = B.dot(C)

D

Out[]:

(array([[ 1.1, [ 1.], [-2.]D-

Nhan xét: Vi cac hé phuong trinh bac
cao, viéc giai hé phuong trinh bang cac phuong
phap truyén théng phai sir dung nhiéu thoi
gian. Tuy nhién, sir dung phuong phép lap trinh
s& cho két qua “tirc thi”.

Vi du 2: Giai hé phuong trinh:
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x1+2x2+3x3—2x4 =6
2x1—x2—2x3—3x4=8
3x1+2x2—x3+2x4 =4
2x1—3x2+2x3+x4 =-8

Giai: (Phuong phap 14p trinh)

Entrée [ ]: (import numpy as np; from
numpy.linalg import inv; A = np.array([[1, 2, 3, -2], [2,
-1,-2,-31,[3,2,-1, 2], [2, -3, 2, 1]]); B=inv(A); B)

Out [ ] array(][ 0.05555556, 0.11111111,
0.16666667, 0.11111111], [0.11111111, -0.05555556,
011111111, -0.16666667], [0.16666667, -0.11111111,
-0.05555556, 0.11111111], [0.11111111, -0.16666667,
0.11111111, 0.05555556]])

Entrée [ ]: (C = np.array([[6], [8], [4]. [-8]1); C)

Out[]: (array([[ 6], [8]. [4],  [-8]D)

Entrée [ ]: (D = B.dot(C) ; D)

Out[]: (array([[ 1], [2.], [-1.], [-2]])

3. KET LUAN - KIEN NGHI
Dé chuén bi tét ning luc cho nguoi lao

dong dap ng yéu ciu ngdy cang cao cua thi
truong lao dong, voi tdm nhin chién lugc, Khoa
Cong ngh¢ thong tin, Truong Pai hoc Van

TAI LIEU THAM KHAO

Lang da dua vao chuong trinh dao tao cac mon
thyc hanh lap trinh Python tao nén su lién két
“hoan hao” voi cac mon Toan cao cip, khong
nhitng gitip cho sy hinh thanh tri thirc chién
luoc, tri thic nghé va tri thiec kham phé cho
sinh vién ma con phan anh dugc déac trung cia
sy phat trién Toan hoc hién dai trong thé ky
XXI: Su phat trién ctia may tinh dién tir va diéu
khién hoc d3 dwa Toan hoc phat trién 1én tim
cao moi. Do vay, co thé noi, tat ca cac nganh
dao tao dugc trang bi kién thirc Toan cao cip
ma thiéu kién thac thuc hanh lap trinh, s& 1a
mot “khiém khuyét” ciia quy trinh dao tao nghé
cho sinh vién. Nén ching, can “chinh thirc hoa”
viée trang bi kién thtc thuc hanh lip trinh
tuong ung voi kién thirc Toan cao cap cho sinh
vién khong chi véi tu cach kién thirc nghé ma
con 1a mot phan cta “vin hoa” trong thoi dai
ma sy tac dong ngay cang sdu rong cua cong
nghé thong tin trong tat ca cac linh vuc cia
cudc Cach mang cong nghiép 4.0.
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