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Chuyén san Khoa hoc Ty nhién

1. Pat van dé

Bai todn xét vi tri twong dbi gitra hai mit
phing, gitta duong thing voi mat phang va
gitra hai duong thang nam trong chuong trinh
hinh hoc néng cao I6p 12 (Poan, 2012). Pay la
mot noi dung kha quan trong va thuong xuyén
Xuat hién trong cac deé thi trac nghiém hoc ky 1
I6p 12 cua cac so gido duc va dao tao, dac biét
1a cac dé thi tot nghiép Trung hoc Phé thong
Quéc gia mdén Toan hang nam. Trong chuong
trinh Trung hoc phd thdng, bai toan vi tri twong
déi giira hai m3t phang, giita duong thang voi
mat phang va gitta hai duong thang duoc giai
quyét twong minh dwa vao vécto phap tuyén
ctia mat phang va vécto chi phuong cua dudng
thang.

Trong bai viét nay, chlng t6i sir dung Kién
thirc todn cao cip dé giai mot dang toan Trung
hoc phé théng. Cu thé, ching t6i st dung dinh
ly Kronecker-Capelli trong Dai s6 tuyén tinh
dé xét vi tri twong dbi gitra hai mat phang, giira
duong thang véi mat phang va gitra hai duong
thang trong khong gian.

2. Bai toan vi tri twong d6i hinh hec giai
tich trong khéng gian

Trong muc nay chang téi gigi thiéu lai
phuong phap xet vi tri tuong dbi gitra hai mat
phang, giita dudong thang voi mat phang va
giita hai duong thang trong khong gian duoc
trinh bay trong Poan (2012).

2.1. Vi tri twong d6i giira hai mit phang

Trong khong gian Oxyz, mit phiang (@)
di qua diém M (X,,Y,,2,) va c6 vécto phap
tuyén n=(A B,C) trong d6A*+B?+C?>0
co phuong trinh téng quat A
Ax+By+Cz+D=0.

Vay mat phang hoan toan dugc xac dinh
khi biét toa d6 mot diém va vécto phap tuyén
cua no.

Trong khéng gian Oxyz,cho hai mat
phang ()
(a): Ax+By+Cz+D=0

va (') lan lugt c6 phuong trinh

(a¢'): A'x+B'y+C'z+D"'=0. Khi do,
(@) (a) cét («') khi va chi khi
A:B:C=A"B":C"

(b) (o) song song (') khi va chi khi

A_B_C_D
A' B' C' D"
(c) (&) trung (") khi va chi khi
A_B_C_D
A' B' C' D"

2.2. Vi tri twong déi giira dwong thing
va mat phang
Trong khong gian Oxyz, duong thing A
di qua diém M(X,,Y,,Z,) va co vécto chi
phuong u=(a,b,c) trong d6 a®+b’+c®>>0
¢6 phuong trinh tham s6 12
X=X, +at
y=y,+bt, teR.
z=17,+ct
Trong trudng hop abc#0, A viét dudi
dang phuong trinh chinh tic 1a
X=X _ Y=Y _
a b C

Ngoai ra, phuong trinh duong thang A
con viét dugc dudi dang giao tuyén cua hai
mit phang cit nhau (e) va () nhu sau

Ax+By+Cz+D, =0 ()
Ax+B,y+C,z+D, =0 (ﬂ)

-1,

trong d6, A:B:C= A":B':C', phuong trinh
nay duoc goi 1a phuong trinh tong quat cua
duong thang A. Khi do, vécto chi phuong cua

A la GZ[@VTZ], a:(AfBl’Cl)'
n,=(A,,B,,C,) lan luot 1a cic vécto phép
tuyén cua (a) va (B).

Vi
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Ta dé dang Chuyen tr phuong trinh duong
thang dang tham sé sang dang téng quéat va
nguoc lai.

Trong khdng gian Oxyz, cho duong thing
d di qua diém A va c6 vécto chi phuong u,
mét phang (@) cé vécto phap tuyén n. Khi do,

(@) d cit (a) khiva chi khi un=0.
(b) d nam trén () khi va chi khi

{aﬁzo
Ae(a)'

(c) d song song («) khi va chi khi

un=0
o
_23. Vi tri tuwong déi giira hai duwong
thang
Trong khong gian Oxyz, cho duong thang
d, di qua diém M,, c6 vécto chi phuong U,
va duong thang d, di qua diém M,, co vécto

chi phwong u,. Khi do,
(@) d, trung d, khi va chi khi

[0;]-0

(1, MM, ]=0

(b) d, song song d, khi va chi khi

[0;]=0

(U MM, |20

(c) d, ct d, khi va chi khi

[0.0] 0

[ul,uz].Mle -0

(d) d, chéo d, khi va chi khi
[u,u, |#0
(U0, | MM, 20

3. binh ly Kronecker-Capelli

Trong phan nay ching toi gidi thieu lai
mot s6 khai niérp lién quan dén ma tran, hé
phuong trinh tuyen tinh va dinh ly Kronecker-
Capelli dugc trinh bay trong (Poan, 2005),
(Nguyen, 2004), (Nguyen & cs., 2009), (Leon,
2015) va (Tran, 2004).

3.1. Hang cida ma tran

Gia sut A la mot ma tran m dong, n cot
véi cac phan tu trong truong so thuc R. Cap
cao nhat cua cac dinh thic con khac 0 cua A
dugc goi la hang cua ma tran A, ki hiéu la
rank (A). Né6i 10 hon, rank(A)=r néu co
mot dinh thic con cip r cia A khac 0 va
moi dinh thac con cap I6n hon r cua A deéu
bang 0.

3.2. Cac phép bién ddi so' cip dong

Cho matran A, cac phép bién dbi sau day
duoc goi la cac phép bién ddi so cap dong trén
ma tran A

(a) Nhan cac phan tir trén mot dong bat ki
véi mot so thue k khac khong;

(b) Boi chd 2 dong cho nhau;

(c) Cong k lan céc phan ti trén dong nay
vao cac phan ta trén dong Kia.

3.3. Ma tran bac thang dong

Ma tran c6 2 tinh chat sau duoc goi 1a ma
tran bac thang dong

- Cac dong khac khong luén ¢ trén cac
dong khong.

- Trén hai dong khac khong thi phan ti
khac khong dau tién ¢ dong dusi bao gio ciing
& bén phai cot chira phan tir khac khong dau
tién ¢ dong trén.
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Nhitng két qua sau day dia dwoc
chitng minh
(a) Moi ma tran luén luén dua duoc vé
dang ma tran bac thang dong bang cac phép
bién doi so cap dong.
(b) Cac phép bién doi so cap dong khong
lam thay doi hang cuia ma tran.
‘ (c) Hang cua mot ma tran bac thang dong
bang vai so dong khéc khdng cua no.
_ 34. H¢ phuong trinh tuyén tinh
tong quat
Heé phuong trinh tuyén tinh tong quat gom
m phuong trinh, n an c6 dang

X +8,X, ot 8, X, =by
Ay X +ayuX, +...4+8,,X, =D,

o ®

a; Ay, .,
a, a, .. a
Takihieu A=| & 7% s
aml a'm2 amn
T, T
X=(x X x,) ;B=(b b, b, )

Khi d6, h¢ (1) viét duge dusi dang AX =B
goi la dang ma tran cua hé phuong trinh tuyén
tinh (1). Ta ki hieu A=[A|B]. Ma tran A
duoc goi la ma tran h¢ sé va A=[A|B] dugc
goi 1a ma tran b6 sung ciia hé phuong trinh (1).

3.5. Pinh ly Kronecker-Capelli

Xét hé phuong trinh tuyén tinh tong quat
gom m phuong trinh, n 4n ¢6 dang (1). Khi do,

(@ Néu rank(A)< rank(_A) thi heé
phuong trinh vo nghi¢m.

(b) Néu rank(A)= rank(ﬂ) =n thi hé
phuong trinh c6 nghiém duy nhat.

(©) Néu rank(A)= rank(ﬂ) =k<n thi
hé phwong trinh c6 vé sé nghiém va tap
nghiém cuaa noé phu thugéc n—k bién tu do.

4. Két qua chinh

Trong phan nay, ching t6i sir dung dinh Iy
Kronecker-Capelli xét vi tri twong dbi gitra hai
mit phang, gitta dudng thang véi mat phang va
gitta hai dudng thing trong khong gian va cho
cac vi du van dung.

4.1. Vi tri twong ddi caa hai mit phing
trong khong gian

binh ly 4.1.1. Trong khéng gian Oxyz,
cho hai mat phang

(a): Ax+By+Cz+D, =0,

() Ax+B,y+C,z+D, =0,

voi A +B/+C?>0,A%*+B,>+C,>>0.
A B clj s

AZ BZ C2

K:(Al Bl Cl _Dl
Az Bz Cz _Dz

pit A=[
j. Khi dé,

(a) Néu rank(A)= rank(ﬂ) =2 thi (@)
cat ().
(b) Néu rank(A)= rank(z\) =1 thi (a)
tring ().
(c) Néu 1=rank(A) < rank(A) =2 thi («)
song song (4).
Ching minh. Xét hé phuong trinh tuyén
tinh 3 an co dang
Ax+By+Cz=-D,
Ax+B,y+C,z=-D,

D& dang thiy rang hang ciia ma tran hé sé

A va ma tran b6 sung A lén hon hoac bing 1
va bé hon hoac bang 2.
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@ Vi rank(A)=rank (Z\) =2<3 nén

theo dinh ly Kronecker-Capelli h¢ phuong trinh
c6 vb s6 nghiém va tap nghiém phu thuoéc mot
bién tu do hay giao diém cua (a) va (B) la

mot duong thang trong R®. Vay (@) cét (B).

(b) Vi rank(A)=rank(R)=1<3 nén

theo dinh ly Kronecker-Capelli h¢ phuong trinh
cd vO so nghiém va tap nghiém phu thuoc hai
bién tw do hay giao diém cua (o) va (B) la

mot mét phang trong R®. Vay (a) tring (3).
(c) Vi 1=rank(A) < rank(A) =2 nén theo

dinh ly Kronecker-Capelli hé phuong trinh vo
nghiém. Vay (a) song song (f3).

Vi du 4.1.2. Trong khdng gian Oxyz, cho
hai mit phang
(P):nx+9y—-6z+12=0
(Q):3x+3y—2z+m=0.
Hay bién luan vi tri trong di cua (P) va
(Q) theo hai tham s6 m va n.
Giai. Xét hé phuong trinh tuyén tinh 3 an
nx+9y—-6z=-12
da
3X+3y—-2z=—m
va ma tran bo sung cua hé lan luot 12

n 9 6 — (n 9 -6
A= va A=
(3 3 —Zj (3 3 2

Khi d6, néu n=0 thi

. Ta c6 ma tran hé sb
=12
_m '
-m

=2
—12)

hay rank(A)= rank(ﬂ) =2, suy ra hai mat
phang cat nhau. Néu n=0 thi

rank(ﬂ)zrank(3 3 2
0 9 -6

rank(z\)
n 9 -6 -12
=rank
3 3 -2 —m

-18

[3n 27
=rank
-2n

3n 3n

3n 27
= rank[

—-36
—an
-18
0 3n-27 -2n+18

Bién luan

-36
-mn+36)
- Hai mt phang cit nhau khi

{rank(A)_ 2

rank(ﬂ)=2<:> en=s

3n—-27+%0
-2n+18=«0

- Hai mat phang song song khi
3n-27=0
n=9
-2n+18=0 < :
m=4
-mn+36 =0

- Hai mit phang tring nhau khi

{rank(A)— 3n-27=0

n
(A -2n+18=0 <:>{
rank(A)=1 | | 6o

Vi du 4.1.3. Trong khdng gian Oxyz, cho
hai mat phang (P):x—ay—3z+b=0 va
(Q):2x—4y—cz+8=0 (a, b, ¢ 1a tham sd).
Gia tri cua biéu thuc T =a+b+c khi hai mat
phang (P) va (Q) trung nhau la

A. T=8. B. T =10.

C.T=12 D. T =14.

Giai. Xét h¢ phuong trinh tuyén tinh 3 an

x—ay—-3z=-Db .
dang { y . Ta c6 ma tran hé so

2x—4y—-cz=-8
va ma tran bo sung cua hé lan luot 13

1 -a -3 — (1 -a -3 -b
A= , A= )
2 -4 — 2 -4 —c -8

Khi do,

rank(ﬂ)
(1 -a -3 —b]
= rank
2 -4 —c -8
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1 -a =3 -b
=rank .
0 -4+2a -c+6 -8+2b
Hai mat phang (P) va (Q) tring nhau khi
rank (A) = rank(ﬂ) =1

—4+2a=0 a=2
&<:-c+6=0 <<c=6.
-8+2b=0 b=4

Suyra T=a+b+c=12. Chon dap an C.

4.2. Vi tri twong ddi giira dwong thang
va mit phang trong khéng gian

binh ly 4.2.1. Trong khéng gian Oxyz,
cho duong thang

q- Ax+By+Cz+D, =0
" |Ax+B,y+C,z+D, =0

Voi A :B,:C, # A, :B,:C, va mit phing
(a): Ax+By+C,z+D, =0

voi A?+B+C/>0.

'A& Bl Cl
Pit A=|A B, C,|va
% B3 C3
- A1 Bl Cl _Dl
A=|A B, C, -D,| Khido,
% Bs Cs _Ds
(a) Néu rank(A)zrank(K):B thi d
cit ().
(b) Néu rank(A):rank(K)zz thi d

nam trong ().
(c) Néu 2=rank(A) < rank(A)=3 thi d
song song vai ().

Chirng minh. Xét hé phuong trinh tuyén
tinh 3 an co dang

Ax+By+Cz=-D
Ax+B,y+C,z=-D,.
Ax+B,y+C,z=-D,

Dé dang thay rang hang caa ma tran hé sb
A va ma tran b6 sung A lén hon hogc béng 2
va bé hon hoac bang 3.

@ Vi rank(A)=rank (Z\) =3=n nén
theo dinh ly Kronecker-Capelli hé phuong
trinh c6 nghiém duy nhat. Vay d cit ().

(b) Vi rank(A)= rank(ﬂ) =2 nén theo

dinh ly Kronecker-Capelli hé phuong trinh c6
v6’ s0 nghiém va tépvnghiém phu thuoc mot
bién tu do hay giao diém cua d va («) la mot
duong thang trong R3. Vay d nam trong ().

c. Vi 2=rank(A)<rank(A)=3 nén hé
phuong trinh v6 nghiém. Vay d song song
Véi (a).

Nhan xét 4.2.2. Bé tinh hang cia ma tran
A ta chi can tinh dinh thac detA. Ta c6 thé
ding may tinh cam tay Casio fx-580VN X
hoic cac loai may tinh cam tay khéc c6 thé tinh
dugc dinh thirc cap 3.

Néu detA=0 thi rank(A)=3. Suy ra
rank(A):rank(ﬂ):s. Néu detA=0 thi
rank(A) = 2. Khi do, ta tinh cac dinh thuc con
cAp 3 con lai cia ma tran A, cu thé

Ai Bl _Dl Al Cl _Dl
B=|A B, -D,,C=|A C, -D,|,
% Ba _Ds As Cs _D3

Bl Cl _Dl
D=|B, C, -D,|
Bs Cs _Ds

Néu ton tai detB =0 hoic detC =0 hoic
detD 0 thi rank(A) =3.

Néu detB = detC = detD =0 thi
rank (A) = 2.
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Vi du 4.2.3. Trong khdng gian Oxyz, cho
duong thang d XLy 279
9 1 -3 -1 ‘
phang (P): 3x—3y+2z+6=0. Ménh dé nao

dudi day dang?

va mat

7 A. d cét nhung khong vudng goc véi mit
phang (P).
B. d vudng goc véi mat phang (P).
C. d song song vaoi mat phang (P).
D. d nam trong mat phang (P).

Giai. Puong thang d c¢6 phuong trinh

3X+y=-3

tong quat I { . Xét h¢ phuong trinh
X+

X+y=-3
tuyén tinh 3 an {x+z=4
3x-3y+22=-6
1 0
0 1| Détinh detA ta thao tac trén
3 -3 2
may tinh cam tay Casio fx-580VN X nhu sau

EEeHDEEHEEDNELDEE
B0E0E8E3EHEERE
ko o @ (2] o B1 DI E)

Man hinh xuét hién:

. Ma tran hé sé

3
A=1

Det (MatA)
10

Suy ra detA=10=0, vay d cat (P). Bé
kiém tra tinh vuéng géc caa d va (P). Ta cd
u,=(1-3-1), n,=(3-32). Vi ton tai
1 -3
3 -3
phuong hay d khéng vudng goc mat phing
(P). Vay chon dap an A.

‘:6;:0 nén u, va n, khong cung

Vi du 4.2.4. Trong khdng gian Oxyz, cho

X=-3+2t
duong thang d:{y=-1+3t va mat phing
z=1+2t

(P):2x—2y+z+3=0. Ménh & nao dudi
day dung?

A. d cit (P). B. d|(P).

C.dc(P). D. d L(P).

~ Gidi. Phuong trinh tong quét cua duong
thang d la

{3X_2y:_7. Xét hé phuong trinh tuyén
2X—22=-8 ’
3X-2y=—7
2X—272=-8
2X—-2y+z7=-3
3 -2 0
A=|2 0 -2 Vi
2 2 1
rank(A)=2, do d¢6 d song song hoic nam
trong (P). Ta tiép tuc xac dinh ma tran

tinh 3 an . Ma tran hé sb

detA=0 nén

3 2 0 -7
A=|2 0 -2 -8|. Léan luot tinh dinh
2 2 1 -3

thirc cac ma tran con cap 3 cua A 1a

3 -2 -7 3 0 -7
B=|2 0 -8 C=|2 -2 -8],
2 -2 -3 2 1 -3
-2 0 -7
D=| 0 -2 -8|. Thao tac nhu trén ta tinh

-2 1 =3
duoc detB=detC =detD=0 nén d
trong («). Vay chon dap an C.

Cha y. Trong bai toan nay, khi ta tim
dugc ma tran A, vi theo Dinh Iy 4.2.1 chi cin
ton tai mot trong ba dinh thic con  detB =0
hoidc detC =0 hoac detD=#0 la cé thé két
luan duoc d song song véi (P) nén dé rat
ngan duoc thoi gian 1am bai tric nghiém ta chi
can nhap ma tran B va tinh detB. Néu detB #0
ta két luan ngay d song song véi (P), con néu

nam
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detB=0, ta m&i nhap tiép ma tran C, tinh
detC roi mai t6i D.
_4.3. Vi tri twong ddi giita hai dwing
thang trong khéng gian
Trong phan nay, ta xét duong thang co
phuong trinh & dang tham sb. Vi thé, néu

phuong trinh duong thang chua ¢ dang tham
s6 thi ta chuyén vé dang tham sé.

binh ly 4.3.1. Trong khéng gian Oxyz, cho

X=x +at
hai duong thing A Jy=y, +bt,teR va
Z=17+cCt
X=X, +a,t a, -a,
A, iy=y,+bt,t eR.bat A=|bh -b,
Z2=2,+C,t ¢ -G
a -2, X-X
vaA=|b b, y,-y |
¢ € Z,-7

Khi do,

(a) Néu 2=rank(A)<rank(K):3 thi
A, va A, chéo nhau.

(b) Néu 1=rank (A)< rank(ﬂ) thi A, va
A, song song.

(c) Néu rank (A) = rank(z\):z thi A, va
A, cit nhau.

(d) Néu rank (A)= rank(ﬂ)=l thi A, va
A, trung nhau.

Chirng minh. Xét hé phuong trinh tuyén
tinh 2 an

at—at =x,—Xx
blt_bztl =YY
ct-ct=2,-2

a. Vi rank(A)< rank(z\) nén theo dinh
ly Kronecker-Capelli h¢ phuong trinh vo

10

nghiém. Hon nira, rank(A)=2 nén hé
{E@} doc 1ap tuyén tinh hay u,,u, khéng

cung phuong. Vay A, va A, chéo nhau.

b. Vi rank(A)< rank(ﬂ) nén theo dinh
ly Kronecker-Capelli hé phuong trinh vo
nghi¢m. Hon nira rank (A)=1 nén hg {uj@}
phu thudc tuyén tinh hay ualu%2 cung phuong.
Vay A, va A, song song.

c. Vi rank(A)zrank(R)zz nén theo
dinh ly Kronecker-Capelli hé¢ phuong trinh c6
nghiém duy nhét. Vay A,va A, cit nhau.

d. Vi rank( ):rank(_):l nén theo

dinh ly Kronecker-Capelli h¢ phuong trinh c6
vO s6 nghiém va tap nghiém phu thuoc mot

bién tu do hay giao diém ciia A, va A, la mot
dudng thang. Vay A, va A, tring nhau.

Vi du 4.3.2. Trong khéng gian Oxyz, cho
Xx-7 y-3 z-9
= = va
2 -1
Chon khing dinh

hai dwong thang d,:

Xx=3 y-1 z-1
d,: = = :
-1 2
dung trong cac khang dinh sau?
A. d, va d, cat nhau.

B. d, va d, song song.

C. d, va d, trung nhau.
D. d, va d, chéo nhau.

Giai. Phuong trinh tham sé cua d, va d, lan

X=T7+t X=3-t'

lugt la d,:<y=3+2t va d,:qy=1+2t". Xét
z=9-t z=1+3t'

hé phwong trinh tuyén tinh 2 an

t+t'=-4

2t—2t'=—2. Ta c6 ma tran hé s6 va ma tran
t+3t'=8
bd sung
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1 1 1 1 -4
A=|2 -2|vaA=|2 -2 -2|.
1 3 1 3 8
Khi do,
rank(ﬂ)
1 1 -4
=rank|2 -2 -2
1 3 8
1 1 -4
=rank|0 -4 6
0 2 12
1 1 4
=rank|0 -4 6
0 0 30
=3.

Suy ra 2=rank(A)< rank(ﬂ) =3. Vay d, va
d, chéo nhau. Chon dap an D.

Vi du 4.3.3. Xét vi tri tvong dbi cua hai
Xx=3 y+3 z-1

duwong thang d;: ;) 1 1
X=5+2t'
d,:qy=1-t" .
Z=5-t'
A. d; chéo d,. B. d, =d,.
C. d, cit d,. D. d, || d,.
Giai. Phuong trinh tham sb cua duong
X=3-2t
thang d, 1a {y =-3+t.
z=1+t

Xét hé phuong trinh tuyén tinh 2 4n
2t+2t'=-2

t+t'=4 . Tacd ma tran hé sd va ma tran
t+t'=4
bd sung

2 2 2 2 2
A=|1 1|lvaA=l1 1 4
11 1 1 4
Khi do,
rank(ﬂ)
2 2 2
=rank|1 1 4
1 1 4
=rank 11
2 2 2
=rank 114
0 0 -10
=2,

Suy ra l=rank(A)< rank(ﬂ) =2. Vay
d, || d,. Chon dap an D.
Vi du 4.3.4. Trong khéng gian Oxyz, cho
Xx-2 y-1 z-1
= = va
1 3 -1
A, :XTJrl =y7+1 =%. Chon khing dinh dung
trong cac khang dinh sau?

A. A, va A, trung nhau.

hai dwong thang A,:

B. A, va A, chéo nhau.
C. A, va A, song song.
D. A, va A, cit nhau.

Giai. Phuong trinh tham sb cia A, va A,
lan luot 12

X=2+t X=-1+3t'
A iqy=1+3t va A,:qy=-1+2t"
z=1-t z=t'

Xét hé phuong trinh tuyén tinh 2 an
t—-3t'=-3
3t—2t'=-2. Ta c6 ma tran hé sb va ma tran
t+t'=1

bé sung
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1 -3 1 -3 -3
A=3 —2|vaA=|3 =2 —2|.
1 1 1 1 1
Khi dé,
rank(ﬂ)

=rank

= rank

= rank

O O FP WEkR R Rk Wk
|
w
|
w

-
-
-

=rank|0 -4 -4

=2.
Suy ra, rank(A)= rank(ﬂ)zz.
A, cat nhau. Chon dép an D.

Vay A, va

5. Két luan.

Trong bai viét nay, ching t6i di trinh bay
Mot phuong phép glal bai toan xét vi tri twong
dbi gitra hai mat phing, giita duong thang Voi
mat phang va gitta hai duong thang trong
khéng gian bang cach ap dung dinh ly
Kronecker-Capelli thong qua viéc tinh hang
cua cac ma tran hé so va mé rong. Két qua bai
viét nay cung cap cho gi&o vién, sinh vién toan
va hoc sinh trung hoc phé thong ¢ thém mot
cach giai khac cho bai toan xét vi tri twong ddi,
tir d6 gop phan nang cao hiéu qua day va hoc
mon toan & truong phd théng va khoa toan cac
treong dai hoc.

12

Qua bai viét trén, ching ta thay rang co
thé sir dung kién thirc Dai sé tuyén tinh ma
sinh vién dugc hoc ¢ chuong trinh dai hoc vao
viéc giai mot sé bai toan trong chuong trinh
trung hoc phd théng.

Trong thoi gian t6i, ching tdi sé& tiép tuc
khai thac cac ung dung cua dinh thac ndi riéng
va dai s6 tuyén tinh n6i chung dé giai mot sé bai
toan vé diéu kién thang hang, diéu kién dong
phang, tinh thé tich khi chop, khdi hop, khoang
céch gitra hai duong thang chéo nhau... trong
chuong trinh toan trung hoc phé théng.

Loi cam on: Nghién ciru nay duoc hd tro
béi de tai nghién cuu khoa hoc sinh vién cua
Truong Dai hoc DBong Thédp ma so
SPD2020.02.05./.
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