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KHAM PHA CHU'C NANG “MUC PiCH VA PHUONG TIEN”
TRONG DAY HQC TOAN CAO CAP CHO SINH VIEN
TRUONG PAI HQC VAN LANG

DISCOVERING THE FUNCTIONS "PURPOSE AND MEANS" IN TEACHING
PREMIUM MATHEMATICS FOR STUDENTS AT VAN LANG UNIVERSITY

NGUYEN VAN LOC® va TRINH QUOC THANH®™Y

TOM TAT: Day hoc Toan cao ccfp cho sinh vién Truong Pai hoc Van Lang phdi thuc hién duoc
hai chite nang kham phd “muc dich” va “phwong tién” cia tri thirc. Bai viét “hién thuc héa” y
twong ndy théng qua day hoc chii dé “Binh thitc - Ma trgn” ciia gido trinh Todn cao cdp cho sinh
vién Trieong Pai hoc Vin Lang nham hinh thanh ky ndng kham phd cho sinh vién.

Tir khoa: muc dich; phuong tién, ma trdgn, dinh thicc; kham pha.

ABSTRACT: Teaching Premium mathematics for students at Van Lang University must perform
two discovering functions, the “Purpose” and "Means” of knowledge. The paper realizes this idea
through teaching the topic “Determinant - Matrix” of Premium mathematics textbook for Van

Lang University students in order to shape dicovering skills for students.
Key words: purpose; means; matrix; determinant; discovery.

1. PAT VAN PE

Cudc Cach mang cong nghi¢p 4.0 dat ra
nhu ciu cho toan thé nhén loai la “ddi méi va
sang tao” mot trong nhitng céng cu rit manh
dung dé d6i méi va sang tao 1a ky ning kham
pha. Viéc kham pha chirc nang “muc dich va
phuong tién”
sinh vién Truong Pai hoc Vin Lang 13 hét stc
can thiét. Vi thé, ching t6i chap but viét bai

trong day hoc toan cao cdp cho

nay. Mdi kién thirc Toan cao cip day trong
truong dai hoc phai thyc hién dugc hai chuc
ning: muc dich va phuong tién. Véi chu dé
“Ma trén va DPinh thuc”, chic nang muc dich:
kién thirc ma tran va dinh thirc 1a muc dich ciia
day hoc, phai day cho cho sinh vién khong chi
nam viing cac khai niém, cac tinh chit ma con
phai day cho sinh vién kham pha cac cach khac
nhau ching minh cac tinh chit cia chung;

Chirc nang phuong tién la: ma tran va dinh thirc
1a phuong tién dé hinh thanh kién thirc moi, 1a
phuong tién dé giai cac bai toan cua cac chu dé
khac va ctia cac mo hinh kinh té.
2.NOI DUNG

MB&i kién thirc khoa hoc duoc lua chon day
cho sinh vién trong truong dai hoc khong chi
nham trang bi cho sinh vién tri thirc “nghé” dé
sinh vién “muu sinh” khi ra trudng ma con gop
phan hinh thanh cho sinh vién nhiing phdm
chit vé nhan cach, nhitng k¥ ning mém chuin
bi cho sinh vién hdi nhap trong cudc Cach
mang cong nghiép 4.0. Do vdy, mdi kién thirc
véi tu cach 1la muc dich va phuong ti€n cua day
hoc phai thuc hién dugc cac yéu cAu do. Mot
trong cac k¥ ning mém quan trong cta ngudi
lao dong 1a k¥ nang kham pha céc cach giai
quyét tinh hudng dit ra trong thuc tién dé lya
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chon duoc phwong an giai quyét tdi wu va ky
nang kham pha cac tmg dung da dang cua kién
thire trong thyc tién. K§ niing ndy hoan toan co
thé hinh thanh cho sinh vién trong day hoc céc
mon hoc trong nha trudng. Véi mdi chire ning
muc dich va phuong tién, ching t6i sé trinh bay
tiém niang cac tinh hubng day hoc khdm pha
cac chiric nang nay.

2.1. Kham pha chirc nang “muc dich va
phuwong tién day hoc” cua dinh thic

2.1.1. Chirc nang “muc dich day hoc” cua
dinh thirc

Day hoc kién thic dinh thirc va phuong
phap tinh dinh thirc nhim hinh thanh tu duy
kham pha cac tinh hudng trong Toan hoc va
thuc tién. muc dich day hoc tinh dinh thuc
duoc thyc hién trong cic phuong phdp khac
nhau tinh dinh thirc nhu sau [2, tr.100-tr.109].

Phuwong phap 1. Phuwong phap st dung cdc
phép bién doi so cap: Phuong phap nay duoc
thuc hién dya trén co sé tri thirc 12 mot s6 dinh
1y vé tinh chét cua dinh thirc (ching lam thanh
cac phép bién ddi so cap dinh thirc), nhu sau:

Pinh 1y 1: Néu d6i chd hai dong (hai cot)
cho nhau thi gia tri cta dinh thirc d6i dau.

Pinh 1y 2: Néu nhan mot dong (mot cot) voi
s6 thuc k khac 0, thi gia tri dinh thirc nhan voi k.

Pinh 1y 3: Liy mot dong (mdt cot) nhan
voi mot sd rdi cong vao dong (cot) khac thi
dinh thirc khong doi.

DPinh 1y 4: Dinh thc cia ma tran tam giac
trén (dudi) bang tich ctua cic phan tir trén
duong chéo chinh.

Phuwong phdp 2. Phuong phdp dving dinh ly Laplace

Khai niém dinh thirc con bu va phdn bu dai
6. Cho A 13 ma tran vuong cip n vaD = det 4
Khi d6, D dugc goi la mét dinh thirc cép n. Dinh
thirc M duoc goi 1a dinh thirc con cép k ctia D, néu
M la dinh thiic cia mot ma trén vudng cap k gom
cac phan tir ndm & giao ctia k dong va k cot nao do
cta D. Pinh thic con M cap n-k thu dugc tir D
bang cach x6a di k dong va k cot 1ap nén dinh thirc

con M duoc goi la dinh thirc bu cia M trong A.
Néu dinh thirc con M dugc thanh Iap tir k dong

Bobo ot v ko JiJo=Jk oot thi phan bu dai s6
cua M duoc xac dinh nhu sau:

(_ 1).r'1+.r'2+___Jr.r',;chJr'IJrjz+___+j‘;c M

A \ e A . a .. ;1A ).
Phan bu dai so cua U dugce ky hiéu boi

A, 4, = (-1)""M ,
. , . 4 = [r.r“ _| .
Dinh Iy Lap Lace: Cho L P
ma tran vudng cap n. Khi d6, véi k dong (cot)
cho trudce, dinh thic ciia A bing tong cua cic
tich cua tat ca cac dinh thirc con cip k 1ay tir k
dong (cot) d6 voi phan bu dai s6 cua chung.
Vi du: Tinh dinh thirc sau :
-4 0 2 -

[y
w
|
w
|
=
N O M O

1 -5 1 0 5

Cach giai 1: Khai trién theo dong 1 va
dong 3. Cac dinh thirc con cép 2 khac 0 1ap tir 2
dong nay la:

13 |4 2 )
M13 = 2 1 =8

1 |4 -
IV|13 = 2 3 =-10;

3 |2 -

Céc phan bu dai s la:

3 -1 4
All?? 081 4 2= 20
5 0 5
3 -3 4
Aig %1 -3 2-62
5 1 5
1 3 4

As = (D2 1 2=-87,
1 55
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Vay D=(-8).(-20)-10.62+7.(-87)=-1069.

Céach giai 2: (Str dung cac dinh 1y 1-4, dua
vé dang dinh thirc cia ma tran tam giac trén
(hodc tam giac dudi)). Ta ciing c6: D =-1069

Véi dinh thic cép ba, ngoai hai phuong
phap trén con c6 thé ding cac phuong phap dic
thu khac nhu phuong phap Xarus, phuong phap
tam giac, phuong phap cac dudng song song.
2.1.2. Chirc ning “phwong tién day hoc” ciia
dinh thirc

Churc nang “phuong tién day hoc” cua tinh
dinh thirc duoc thé hién trong céc tinh hudng
sau day:

Tinh huong 1. Sir dung tinh dinh thirc
trong cac bai toan tim hang cua ma tran.

Cho ma tran = [a;]=0 1, dinh nghia
hang cua A |a cip cao nhat cua cac dinh thuc
con khac khéng cua ma tran A, ky hiéu r(A)
hay rank(A)

Tinh hudng 2. St dung tinh dinh thtc
trong cac bai toan tim ma tran nghich dao. Mot
ma tran vuéng A cip n duoc goi la kha nghich
néu ton tai mot ma tran vudng B cip n sao cho

AB =B84 =1, Ma tran B duoc goi Ia

nghich dao cua A.
Cong thirc tinh ma trén nghich ddo ciia ma
1

4!

=— (P
de'rA( «)

tran A:
Tinh huong 3. Sir dung tinh dinh thirc

trong cac bai toan giai phuong trinh ma tran.
AX = B,|A|¢ 0=> X = 4 'B

XA =B,|4|# 0= X = B4 !

Tinh huong 4. Sir dung tinh dinh thirc
trong giai hé phwong trinh tuyén tinh Cramer,
thong qua str dung dinh 1y Cramer “H¢ Cramer
lubn c6 nghiém duy nhéat”, xac dinh boi cong
i=1n

X =—, ,
. Trong d6: D = det(A)

thirc:
v6i A 1a ma tran hé sb, va D1 dinh thuc cua
ma tran thu dwoc tir A bing cach thay cot thir i
bai cot hé s tu do.

97

Vi du: Giai hé phuong trinh.
Céch giai 1: Ta co:

J'2,\‘1 -x,—2x; =35
T4x, +x, +2x;, =1
18.1*] —X,+ Xx;=95
2 -1 -2
det4=|4 1 2[=18=0
8§ -1 1

Vay, hé da cho la hé Cramer nén cé
nghiém duy nhat Ia:
S -1 -2
11 2:1.,\‘\:&:
. )]
S -1 1

25 -2
i4 l
18

§ 5 1
Vay, hé c6 mét nghiém la (1, 1, -2)
Cach giai 2: Ta co:

2 -1 b0 [y
detA=4 1 2=1820,4"= 21 “2X=x
8- i e

Do d6, nghiém cua hé la:
+ %+ 0> 1]
AX=B=X=A"'B=| 2 1 =2|1|=| 1
-1 -t ] =2

Vay, nghiém cua hé la (1, 1, -2).
2.2. Kham pha chirc ning “muc dich va
phuong tién day hoc” ciia hang ma trin
2.2.1. Chirc nang “muc dich day hoc” cua
hang ma trdn [3]

Muc dich day hoc tinh hang ma tran dugc
thuc hién trong cac phuong phap khac nhau:

Phuwong phap 1. Tim hang cua ma trdn
bdng cdc phép bién doi so cdp trén cic ma
trdn. 1) Céac phép bién dbi so cdp sau khong
lam thay d6i hang cta ma tran: Doi chd hai
dong (cot); Nhan mot dong (cot) voi mot s6
khac khong; Thay mot dong (cot) bang tong
cua ndé véi mdt dong (cdt) khac dd nhan voi
mot s6; 2) Ma tran béc thang 1a ma trén c6 hai
tinh chat: Cac dong khac khong (ttrc 1a dong co
phan tir khac 0) luén & trén cac dong khong
(ttre 1 dong c6 tat ca cac phan tir bang 0); Trén
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hai dong khac khong bit ky thi phan tir khac
khong dau tién & dong dudi bao gior ciing & bén
phai cot chira phan tr khac khong dau tién &
dong trén; 3) Phuong phap tim hang cua ma
tran: Pua ma tran A da chon vé dang béac thang
B bang cac phép bién ddi so cap; Két luan hang
ctia A chinh 14 s6 dong khac khong ciia B.
Phuong phap 2. Phuong phdp dinh thuc

bao quanh: Cho ma tran A= [aﬁ]

mxn

Budc 1. Chon trong A dinh thirc con cap r
khac 0 la: D, = D) 0
1ol
Budc 2. Xac dinh cac dinh thirc con cép
(r+1) bao quanh A bang cach bd sung thém vao

S

L ow &=
|

(310

=]

TRTI ST 810

-
¥

1]

Vay r(A)=3.
Cach giai 2 (Phuong phép dinh thirc bao quanh):

113}
2

B}

-6 6
3 4

1
6
4
-1
6
4

= rank (4)=3

1
5 -3 =12-6=6%0;,
-6

7 3

6

1
5
7
3
3
3

=(84+24+40)—(-18+42+40)=148-64 =84+ 0;

=(36-72+9)~(54+18-24) = -27 48 = -75;

3

2.2.2. Chirc nang “phwong tién day hoc” cua
hang ma tran [4]

Chic nang “phuong tién day hoc” cia hang
ma trén dugc thé hién trong céc tinh hudng sau day:

Tinh huéng 1. Sir dung hang cua ma tran
dé xac dinh sb nghiém hé phuong trinh tuyén
tinh, thong qua st dung dinh ly Kronecker-
Cappeli: “Cho hé phuong trinh véi m phuong

trinh va n an. A, A lan luot 1a ma trdn cic hé

s0 va ma tran mo rong. Khi do:

1) A =r()=1= g 6 nghiém duy nhét.
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mot dong, mot ¢t nao do trong $6 dong cot con
lai cua A.

Bude 3. Néu VD,,, =0 thi r(A)=r. Néu
3D,,, #0 thi lap lai bude 2 véi D

khi qua trinh tinh dung lai, va ta két luan hang

r,; cho dén

cua A.
Vi du: Tim hang ma tran sau:
2 -1 -1 3
A=|-6 6 5 -3
3 4 7 3

Céch giai 1 (Phuong phép bién dbi so cap):

Ju.

LRI
N ulw

(SRS

(F][%

~J
SIS OO B 1

-
>

"
vl

|
[F10VR N 1)
o8 wio 1ale
|

G

2) "D=r(D=1= sz ¢ vo sb nghiem.

3) rd=rd=ne Hé vo nghiém.
Tinh huéng 2. Sir dung hang cua ma tran
trong xac dinh hang cta h¢ vecto.

Trong R" cho hé vecto:
a = (all' 890 aln)

ap = (321' 8921 a2n)

41 2 an

a a a
oy = (aml'amz ..... amn) - A=| 2l 2 2n

4m1 8m2 - @mn

Hang ctia ma trin A bing hang cta hé vec
to dong, br:ing hang cua hé vec to ¢ot ciia A

Vi du: Tim diéu kién ctia m dé hé phuong
trinh sau c6 nghiém:

J’x+2)'+m:: =1
HAx+2v+ 4z =2
1x+3)'+ 9z =3

Giai: Xét ma tran hé sO mé rong cia hé

phuong trinh:
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(SR o]

m? 1_ 1
/ ey
4 |2 —1—0,:_—‘—)0,3 1

1
A4=|1
1 9|3 1

[N S R e ]

(]

Taco I'(A) ~7 pé hé c6 nghiém, ta phai
6 r(A)=3om -420om=12,
2.3. Kham pha chirc ning “phwong tién day
hoc” ciia dinh thirc va ma tran trong cac bai
toan tinh di¢n tich va thé tich

Theo hinh V&, hai diém trong mit phang s&
xac dinh dwoc mdt hinh binh hanh va ba diém
trong khdng gian 3 chiéu s& xac dinh mét hinh luc
dién. Khi do, néu ta coi toa do ciia cac diém nhu la
ma trin c6 kich thuéc 2x1 va 3x1, thi dién tich va
thé tich s& duoc tinh bang dinh thic. Vi dy, trong
hinh V&, dién tich va thé tich s& duoc tinh theo
cbng thirc:

S =det[x Y] =det[3 1] =5

1 2
4 1 2

V =det[X Y Z]=det|1 3 2|=41
2 1 5

2.4. Kham pha chirc ning “phwong tién day
hoc” ciia dinh thirc va ma trin trong kinh té

Vi chic nang “phuong tién cta day hoc”,
dinh thtrc - ma tran c6 thé tim duoc céac ung
dung da dang trong kinh té.
2.4.1. Cac hinh thdi cua dinh thirc - ma trgn
trong gidi cdc bai todn kinh té

4
9

m*|1
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2 1 2 4 |2
dy=(=1)dy+d;
3| —G=EE 0 1 5 |1
0 0 m*—4/-1

Vi du: Mot cong ty san xuit 3 loai san phém
A, B, C. Mi loai san phdm can mot hdn hop céc
nguyén liéu P, Q, R dé san xuat. Biét rang yéu cau
vé nguyén lidu P, Q, R khi san xuét ctia mdi don vi
san phém A, B, C nhu sau:

P Q R
A2 31
M=B |4 2 5
c |2 4 2

Néu cong ty san xuat 100 don vi mdi san
pham thi téng yéu cu ctiia ho ddi véi mdi loai
nguyén liéu la:

R

1
5
2

2.4.2. Cac hinh thdi cia dinh thirc - ma trdn
trong cdc mé hinh kinh té

Xét md hinh Input-output [1, tr.48-52), ma
tran téng cAu duge xac dinh theo cong thtc:

P R

Q
[800 900 800]

A B C
A
B =

C

[100 100 100]

ANW O

2

1
AN T

-1 A -
X=(1-A) "B. Ma trdn (1-A) goi la ma
tran Leontief.

Vi du: Gia thiét c6 3 nganh kinh té véi ma
tran hé sb chi phi dau vao la:
02 03 0.2

04 01 0.2
01 03 0.2

A=

Néu cau cudi cing dbi voi hang hoa cia 3
nganh kinh t& da cho lan luot 10, 5, 6 don vi
tién té thi tong cau ddi voi hang hoa ciia mdi
nganh la bao nhiéu?

Giai: Theo gia thiét ta c6 ma tran cau cudi

10

cung lda g_| g Vi (I—A)X:B nén
6

X =(1-A) "B voi
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08 -03 -0.2
|-A=|-04 09 -02
-01 -03 08

08 03 -02] [10] [ 2084375

Xx=(1-A) B=|-04 09 -02| |5 |=|20477083

01 -03 08 |6] |18359375

Viy, tong cdu cua nganh thir 2, thir 2 va
the 3 lan luot 1a 24.84375, 20.477083 va
18.359375 don vj tién té.

TAI LIEU THAM KHAO

3. KET LUAN
Day hoc kham pha cac chic nang “muc

A

dich” va “phuong tién

” khong chi ¢ thé tién
hanh trong day hoc bd mén Toan ma co thé
thuc hién trong day hoc cac bd moén khac trong
Trudng Pai hoc Vin Lang. Viée to chirc day
hoc theo hudng nay, khong chi giup cho viéc
trang bi cho sinh vién viing vang tri thic khoa
hoc ma con chuén bi cho sinh vién ¢6 duoc ky
ning kham pha can thiét khi tham gia vao thi
truong lao dong trong bdi canh cudc Céach
mang cong nghiép 4.0.
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