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Tom tat

Khodng cdch trong hinh hoc Euclide n-chiéu chii yéu la khodng cdach tir mot diém
dén mot cdi phang va khodng cdch giiva hai cdi phang chéo nhau. Khodng cdch trong
hinh hoc khéng gian 16p 11 chi yéu la khodng cach tir mét diém dén dwong thing,
khodng cdch tir mét diém dén mat phang va khodng cdach gitta hai dwong thang chéo
nhau. Trong hinh hoc Euclide, ung dung dinh thirc cua ma tran Gram sé tinh dwoc
khodng cdch ciia hai cdi phang bat ky. Bang cdch sir dung céng thire ndy cho mét sé bai
toan hinh hoc khong gian 16p 11, nguoi ta co thém cong cu tinh todn va c6 thé tim
nhanh ddp sé. Bai viét trinh bay cdc cong thire tinh khodng céch trong hinh hoc Euclide
kem theo cdc vi du minh hoa. Twr do, van dung cong thurc trén de gidi mot $6 badi todn
trong hinh hoc khong gian lop 11.

Twr khoa: Hinh hoc khéng gian, Hinh hoc Euclide, khodang cdach, ma tran Gram.

Abstract
APPLICATION OF DETERMINANT OF GRAM MATRIX TO CALCULATE
DISTANCE IN GEOMETRY

Distances in n-dimensional Euclidean geometry are mainly the distance from a
point to a hyperplane and the distance between two skew hyperplanes. Distances in
grade 11th spatial geometry are mainly the distance from a point to a line, the distance
from a point to a plane and the distance between two skew lines. In Euclidean geometry,
the application of the determinant of the Gram matrix will calculate the distance
between any two hyperplanes. By using this formula for some 11th grade spatial
geometry problems, we have more calculation tools and can quickly find the answer.
The article presents distance formulas in Euclidean geometry with illustrative examples.
From there, applying the above formulas to solve some problems in 11th grade spatial
geometry.

1. Pit van dé

Dé khai quat cac khai niém quen thudc sang truong hop c¢6 s6 chidu 16n hon 3 (va
hitu han), dua trén co so ciia Pai s6 tuyén tinh, nguoi ta xdy dung khai niém khong gian
affine va khong gian Euclide. Ky hiéu K 13 trudng s thuc [ ‘hay truong s6 phie C.
Gia str V 1a mot khong gian vecto trén K, A 1a tap hop khac rdng ma cac phan tir cia
no goi la diém. Gia str da cho anh xa:
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f:AxA—>V
(M,N) f(M,N)=MN.

Bo ba (A, f,V) duoc goi la khong gian affine lién két voi khong gian vecto V
bodi anh xa f néu hai tién dé sau duoc thoa man:

(i) V6i mdi diém M €A va mdi ii € V, ton tai duy nhat diém N € A sao cho
MN =ii .

(ii) Vi moi ba diém M, N, Pe A ta ludn c6 MN +NP=MP.

Trong khong gian affine A” cho cai phang A? c6 phuong 1a V7 va phang AY
c6 phuong 1a VY. Khong mat tinh téng quat ta gia sit p <g. Dua vao phuong chung

V? A V? vadiém chung A” NAY ta cé vi tri twong d6i ciia hai cai phiang d6 nhu sau:

Phuon ; =
Phing ¢ VP AV =V >0 (7 chiu) VP AV ={0}

o r<p<g:APnA? la cai phang co
AP "A? 2@ | phuong V7. AP A A7 =1 diém.
e r=p<g: AP c A7,

o r=p<q: A? song song véi A9.

AP AAY =& o r=p=gq: A? A? song song véi nhau. ;}%” tA‘q chéo nhau
o r<p<g: AP A7 chéo nhau khong hoan | 1081 t0a1.
toan.

Khong gian Euclide 1a mot khong gian affine dic biét voi nén 1a khong gian vecto
Euclide hiru han chiéu. Do d6, trong khong gian Euclide c6 khai niém, tinh chat,... cla
khong gian affine (khong lién quan dén tich vo hudng) va nhimng khai niém, tinh chat,. ..
lién quan dén tich v6 huéng goi 1a khai niém, tinh chat “lugng” nhu: gbc, khoang cach,

do dai,... Khong gian Euclide dugc goi 1a n chiéu, ky hiéu 1a E”, néu khong gian vecto
Euclide hen két v&i nd c6 sb chiéu bang n.
Trong khong gian Euclide E”, cho phing « c6 phuong & va phang S co

phuong £ ta c6 thém vi tri twong dbi cua hai cai phiang d6 nhu sau:

Khong gian phuong Vi tri twong d6i ctia hai cai phing
Hai khoéng gian vecto @ va E tree giao | Hai phang a va f goi la vudng gbe véi
v&i nhau. nhau, ki hi¢v o L .
Hai khoéng gian vecto o va ,E bu truc | Hai phing @ va £ goi la bu vuéng géc
giao véi nhau. véi nhau, ki hiéu o L S
Tén tai cai phing ycpfB va Phing o dugce goi 1a ban vudng goc vai
dimy =dim f—1saocho a L y. S

Khoéng cach giita hai cai phang o va S trong khong gian Euclide E”, ky hiéu
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d(a, ), 1a s infd(M,N) véi M ea va N e 3. Puong thing A goi la duong vudng
goc chung cia hai cii phing @ va f néu A vudng goc voi ca a va f, dong thoi cat
ca a va B.Khi do, viéc tinh s6 inf d(M,N) véi M ea va N e 8 hay do dai duong
vudng goc chung sé& gip kho khan trong mot s6 bai toan.
Dac biét:
1) Cho hai diém M, N thudc khong gian Euclide E”, khoang cach giita hai diém
do, ky hiéu 1a d(M, N), duoc dinh nghia 1a sé:

d(M.N)=[MN]|= N

Ta ciing bao d6 1a d6 dai cua doan thang MN .
2) Trong khong gian Euclide E” v&i muc tiéu tryc chuan cho trude, cho
1= (x{) ,x(z) ,...,xg ) va siéu phang « c6 phuong trinh tong quat 1a
ayx; +arxy +...+a,x, +ay =0.
Khoang cach tir diém 7 dén siéu phang « , ky hiéu 1a d(/, @), dugc tinh nhu sau:

‘alxlo +a2xg +...+Clnx2 +a0‘

3) Khoang cach giira hai cai phéang song song la khoang cach tir mot diém bat ki
trén cai phang nay dén cai phang kia.

d(l,a) =

Tir d6 cho thay rang, bai toan khoang cach gitta hai cai phang chu yéu 1a hai bai
toan: khoang cach tor mot diém dén céai phang va khoang cach gifra hai cai phang chéo
nhau.

Tiép theo, khong gian Hinh hoc 16p 11 1 khong gian Euclide 3 —chiéu. Tuy nhién,
khong gian hinh hoc chua trang bi hé truc toa d6 nén tinh khoang cach bang phuong
phap suy ludn tong hop. Ngoai ra, khai niém vudng goc ciia hai mit phang 1a khai niém
ban vuoéng goc trong Hinh hoc cao cap. Bang cach chon hé truc toa do truc chuan phu
hop, ta co thé sir dung cong thire tinh duge khoang cach trong hinh hoc khong gian 16p
11. V6i mong mudn cung cap cho hoc sinh cong thirc tinh khoang cach tong quat, qua
d6 tao diéu kién dé hoc sinh kha, gioi mé rong va nang cao kién thirc, ching t6i dé xuét
viéc van dung cong thirc tinh khoang cach trong hinh hoc cao cép dé giai quyét mot sb
bai toan tinh khoang cach trong hinh hoc khong gian l6p 11.

2. Tai liéu va phuong phap

Tai liu (Nguyén Mong Hy, 2000) gom c6 3 chuong. Chuong 1 trinh bay khong
gian affine va hinh hoc affine; tiép theo chuong 2 xay dung khong gian Euclide va hinh
hoc Euclide; cudi ciing 1a chuwong 3 noéi vé khong gian xa anh va hinh hoc xa anh. Trong
chuong 2, chiing ta ¢ thé nhin thay hinh hoc trong chwong trinh phd théng nhu 13 hinh
hoc Euclide 2 chiéu, 3 chiéu. Hinh hoc affine nghién ctru cac tinh chét dinh tinh nhu 3
duong thiang dong quy, 3 diém thing hang, tinh chét song song,... Trong khi d6, Hinh
hoc Euclide tap trung nghién ctru cac tinh chat dinh luong nhu goc, khoang cach, thé
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tich,... Trong tai liéu nay, tinh khoang cach giita hai cai phang duoc tic gia quan tim
bang cach tinh d6 dai doan vudng goc chung. Hai cong thirc tinh khoang cach tir diém
dén cai phing va khoang cach giira hai cai phang duoc trinh bay nhu bai tap. Tiép theo,
tai liéu (Nguyén Mong Hy, 2001) 1a tai lidu giai bai tap, vi vy, cac ndi dung Iy thuyét
duoc tom tit dé danh phan 16n ndi dung cho cac bai tap c6 hudng dan giai. Tuy nhién,
phan chimg minh cho 2 cong thirc trén dugc trinh bay ngin gon. Va hai cong thirc nay
van chua duogc van dung dé tinh khoang cach trong hinh hoc.

Pén nam 2005, tai liéu (Pham Khic Ban; Pham Binh D6, 2005) duwoc xuat ban.
Day ciing 1a tai liéu lién quan dén Hinh hoc affine va Euclide tap trung theo huéng minh
hoa bang cac vi du va bai tap. Tir d6, cong thic tinh khoang cach giita hai cai phang
dugc trinh bay 1a cac tinh chat.

Bai viét clia chiing toi s& trinh bay ma tran Gram va tinh chét cia no. Tir do,
chung t6i trinh bay hai cong thtc tinh khoang cach va chung minh hai cong thic d6
nham 1am rd hon vé ting dung dinh thirc cia ma tran Gram dé tinh khoang cach trong
hinh hoc. Tiép theo, mdt s6 bai toan hinh hoc cao cap duoc giai quyét bang cach sir
dung hai cong thure vira néu.

Sach gido khoa Toan 11, tap 2 (Tran Nam Diing va nnk, 2023) 1a quyén sach
thudc mot trong 3 bd sach dugc bién soan theo chuong trinh gido duc phé thong 2018
mon Toan. Trong d6, ndi dung tinh khoang cach duoc trinh bay bang cach tinh do dai
doan vudng goc chung. Thong qua céc bai toan trong sach gido khoa, chiing t6i stir dung
hai cong thuc tinh khoang cach trong hinh hoc cao cip dé giai cac bai toan trong sach
gido khoa Hinh hoc khong gian 16p 11. Pay la cach lam todn ma ching t6i chua tim
thy trong bat ki tai liéu nao.

3. Noi dung va két qua nghién ciru
3.1. Ma trdn Gram
Pinh nghia. Trong khong gian vecto Euclide V{ cho hé vecto {aT,@, wes a—} ,

ma trdn Gram c6 dang nhu sau:

-, o -
al al.az al‘an
— . —_—
- - a».a a .. ar.a
Gr(al,az,...,an)z 24 2 2%n |,
—— —2
_an.al an.a2 an ]

Tinh chit. He vecto {aj,a;,...a,| doc lap tuyén tinh khi va chi khi

‘Gr 1.y, @y )| >0. HE vecto {a,ay,....a,} phu thudc tuyén tinh khi va chi khi

=0.

‘Gr al,az,. o n)

3.2. Hai bai todn tinh khodng cach
3.2.1. Khodng cdach tir mot diém dén cdi phang
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Trong khong gian Euclide E” cho mét diém 7 va m—phang o khong chia 7 véi
m<n di qua diém S c6 phwong @ nhan m vecto {iij, i, ..., i, } 1am co s6. Goi J 1 hinh
chiéu vudng goc cua I xudng « . Khi do:

2 _ ‘Gr(ailjz”""b.:n" L?[.)‘

d*(L,a)=JI = — )]
‘Gr(ul,uz,...,um)‘

Chitng minh
Nhu d3 biét, m — phang « c6 khong gian phuong & nhan m vecto
{ﬁl, ﬁz,...,ﬁm} lam co s& va J1a hinh chiéu vudng géc cia 7 1én o .

Ma tran Gram dugc lap tur hé vecto: {ﬁl, Uy,yeooyly,, ﬁ} .

Do SI=SJ+JI va SJ 1a mét té hop tuyén tinh cua cac vecto {ﬁl, ﬁz,...,ﬁm}
ma S/ ed nén ‘Gr(ﬁl,ﬁz,...,ﬁm, E])‘ =0 (vi hé vecto {ﬁl,ﬁz,...,ﬁm,il} phu thudc
tuyén tinh).

Tir dang thirc:

\Gr(ﬁl,ﬁz,...,am,ﬁ)\=\Gr(ﬁ1,ﬁ2,...,ﬁm,§1+ﬁ)\
vado JI Lii; v6i i=1,2,..,m tasuyra
(Gr (@ sy ST)| = O+ |Gr (G Ty Ty, )|
=TI |Gr (@i Ty ).

Do dé6 ta c6 cong thirc sau:

d2(1 )= ﬁz _ ‘Gr(ul, U,y Uy, SI)‘

\Griiy, iy ,...siiy)|
3.2.2. Khodng cdch giita hai cdi phang chéo nhau

Trong khong gian Euclide E” (n>1) cho hai cai phing « va £ chéo nhau
(anpf=¢va a Np = 0). Goi {él,é'z,...,ém} 1a co s¢ cua khong gian vecto a+f va
lay diém Aeca, Be . Khi dé:
Gr(ABar, 5,00,

‘Gr(el,ez,...,em)‘

d*(a, )= (2)

Chirng minh
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Vi @ va f 14 hai cai phiang chéo nhau trong E” nén ta co6 MN 1a duong vudng
goc chung voi M ea va N € . Khi do

d(M,N)=d(a, ).

Do MNZ =0 v6i i=1,2,...m nén ta c6
Gr(MN, &1,€5,....0| = d* (M, N)|Gr(e},e3,....¢,)

Mat khac ta co AB = AM + MN + NB trong do me&,ﬁe

R

Do d6
Gr(4B.e1.e;.....¢,|

d*(a, B)=d*(M,N) = o
‘Gr(el,ez,...,em)‘

3.3. Mét 56 vi du tinh khodng cdch trong Hinh hoc Euclide

Céc bai toan sau day l1a cac bai toan trong Hinh hoc Euclide dugc giai bang
cach st dung hai cong thirc tinh khoang cach néu trén. Cach lam nay giup cho gido
vién trung hoc phd thong nang cao kién thirc va thiic ddy niém say mé hoc Toan cua
cac em hoc sinh vi cic em thdy duoc rang ngoai hinh hoc 2, 3 chiéu con ¢6 hinh hoc
nhiéu chiéu hon.

Vi du I. Trong k}léng gian Euclide E3 vO1 muc giéu truc chuin da chon, tinh
khoang cach to diém [7=(4,1,2) dén mat phang «a c¢6 phuong trinh

Giai

Str dung cong thire tinh khoang cach tir mot diém dén siéu phang ta duoc:
L4-3.1-12+2] 11

d(l, a)=
JEHE2 42 1

(dvdd).

Vi du 2. Trong khong gian Euclide E? veéi muc tiéu truc chuin d3 chon, tinh
X =2+t
khoang cach tir diém 7 =(1,3,5) dén duong thang a c6 phuong trinh < x, = -3 —¢ Vi t
X3 =—1
lam tham sé thuc [ .
Giai
Puong thing a di qua diém S=(2,-3,0) va c6 khong gian phuong la
d=(ii =(1,—1,~1)). Khi d6 ta tinh duge ST =(-1,6,5). Do do:

. -12 ﬁ
Gr(@, ST :‘ ; ‘ =42 va |Gr(in)| =[3| =3.

3
-12
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Str dung cong thure (1) ta thu dugc:
) ‘Gr(ﬁ, ?1)\
d°(l,a)="———=
|Gr(u)|
Vay
d(1,a) =14 (dvdd).

Vi du 3. Trong khong gian Euclide E* v6i muc tiéu truc chudn da chon, cho

xl =1+t
dudng thang d; c6 phuong trinh 1 {x, =2+2¢ véi ¢ 1a tham s6 thuc [ va duong
X3 =3—¢
X =2+3s

thang d, c6 phuong trinh 1a4x, =3s  Vv6i s 1a tham s thue 1.

X3 =—¢§

a) Chirng minh hai duong thang d; va d, chéo nhau.

b) Tinh khoang cach giita hai duong thang d; va d,.

Gidi

a) Puong thang d; di qua diém A4=(1,2,3) va c6 khong gian phuong la
dy =(ii =(1,2,-1)); Dudng thing d, di qua diém B=(2,0,0) va cé khong gian
phuong 1a d, =(ii, =(3,3,-1)).

Dé dang kiém tra dugc d, nd, =@ va d,nd,=0. Vay hai duong thing d, va

d, chéo nhau.

b) Khi d6 ta tinh duge AB = (1, -2, —3). Do do:

14 0 0 5 10
Gr(AB, ii,iiy)|=|0 6 10/=196 Vé|Gr(ﬁl,ﬁ2)|:‘10 19‘:14.
0 10 19

Str dung cong thirc (2) ta thu duogc:

\Gr(E, ﬁl,ﬁz)‘ )

d*(dy,dy) = —
P |Gray, i)

Vay
d(1,a) =14 (dvdd).

Vi du 4. Trong khong gian Euclide E* véi muc tiéu truc chuin da chon, cho mat
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X = 1 +t1 +t2
2 . =l . 2 R D
phang o c6 phuong trinh , véi t;,t, la tham so thyc [ va dudng thang
X3 =174
Xq = 1+ ll
X1 =1
, . xp=l+s £
m ¢6 phuong trinh v6i s 1a tham so6 thuc [ .
X3 = 2—8
X4 =1

a) Chtng minh hai cai phang o va m chéo nhau.

b) Tinh khoang cach giita hai cai phiang a va m.

Giai

a) Mit phang « di qua diém A=(1,1,1,1) va co6 khoéng gian phuong la
a :<ﬁ1 =(,-1,-L1),4,=(1,-10, 0)> Puong thang m di qua diém B=(1,1,2,1) va
c6 khong gian phuong 1a m = <u3 =(0,1,—1, O)> .

Dé dang kiém tra dugc anm = va dnm=0. Vay hai cai phang o va m
chéo nhau.

b) Khi d6 ta tinh duogc AB = (0,0,1,0). Do do:

1 -1 0 -1
4 2 0
_— -1 4 2 0 . oo
Gr(AB, uy,u,,uz)| = :lva|Gr(u1,u2,u3)|:2 2 -1=4
0o 2 2 -1
0 -1 2
-1 0 -1 2

Str dung cong thure (2) ta thu dugc:

e (@m) = ‘Gr(AB ul,uz,u3)‘

.l;

|G”(”1,U2,U3)|
Viy
d(a,m) =% (dvdd).

3.4. Mt s6 bai todn tinh khodng cdch trong Hinh hoc khéong gian lép 11

Cac bai toan sau day dugc chon loc trong sach gido khoa Toan 11, tap 2. Chung
t6i s& trinh bay 10i giai bang cach dua vao hé toa do truc chuan, tim toa do clia cac diém
co lién quan va van dung cong thirc tinh khoang cach nhu da néu trén.

Vi du 5. (Tran Nam Diing va nnk, 2023; trang 75) Cho hinh chép 0.4BC c6 day
la tam gidc déu canh a va OA L (ABC). Cho bi¢t O4 = a.

a) Tinh khoang cach tir diém O dén mat phang (ABC).
b) Tinh khoang cach tir diém O dén duong thiang BC.
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Giai
Goi H 1a trung diém cua canh BC va chon hé truc toa d6 truc chuan nhu hinh 1.

& Z

Hinh 1

—ga, 0, OJ,

Ta dé dang tim dugc toa do cua diém: H =(0,0, 0),A=[

B=[0,-2, 0], c=[0,%,0|va0= —ﬁa,O,a .
2 2 2
a) Mt phang (4BC) di qua diém H c6 h¢ vecto chi phuong {HA, HC|.

3

Dé dang tinh duoc m:[—gcz, 0, OJ, H—C:(O,g,Oj, H—O:[—Ta, 0, aj.

Do d6

2
‘Gr(HA,HC,HO)‘: 0o o l=32swn
4 16

2
§a2 0 Ta”
4 4
Ea2 0
Gr (7. 7C)| = |* S
a*| 16
4

Str dung cong thure (1) ta thu dugc:
‘Gr(ﬂ, FC;, PTO)‘

2 —
d(0,(4BC))= ‘Gr(!ﬂ,FC)‘ =a”.
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Vay
d(0,(4BC))=a (dvdd).

b) Puong thing BC ¢o vecto chi phuong 1a HC = (0, %, Oj .

N

Tacod OC = —a,ﬁ,—a . Do d6:
2 2

2

2a° £ 2 2
‘GF(O—C, H—C)‘= 5 42 :%a“ va ‘Gr(H—C)‘= % =

a® a

4 4

Str dung cong thure (1) ta thu duoc:

|or(oc.me) 5
dZ(O,BC)—W—Za .

A

Vay

N

d(O,BC)= 77a (dvdd).
Vi du 6. (Tran Nam Diing va nnk, 2023; trang 75, 77) Cho hinh chép S.ABCD c¢é
day ABCD la hinh vudng canh a. Cho biét S4 L (4BCD) va S4A=a.
a) Tinh khoang cach tir diém B dén mit phang (S4D).
b) Tinh khoang cach tir diém 4 dén duong thang SC.
¢) Tinh khoang cach giita hai dudng thang SB va CD.
d) Tinh khoang cach giira hai duong thang 4B va SC.
Giai

Chon hé truc toa d truc chuan nhu hinh 2.
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Ta dé dang tim dugc toa do cua diém: A4=(0,0,0), B=(a,0,0), D=(0,q,0),
$=(0,0,a) va C=(a,a,0).

a) Mit phang (S4D) di qua 4 va c6 hé vecto chi phuong {A—S, E}

D& dang tinh dugc A4S =(0,0,a), AD=(0,4,0), AB=(a,0,0).

Do do
a 0 0
—= o= —— [ & 0
‘GV(AS, 4D, AB)‘= 0 a* 0|=dfva ‘Gr(AS, AD)‘z ="
0 a
0 0 d

Str dung cong thure (1) ta thu dugc:

2 ‘GF(A—S’ E’ ﬁ)‘
d”(B,(SAD)) =

:az.

‘Gr (/TS, E)‘
Vay
d(B.(SAD)) =a (dvdd).
b) Puong thang SC c6 vecto chi phuong 1a SC =(a, a,—a).
Ta tinh dugc SA4 = (0,0, —a).Do do:
S 3> &P
‘Gr(SC, SA)‘ -
2

P =2a* va ‘Gr(@)‘:‘&zz‘:wz.

Str dung cong thure (1) ta thu dugc:

2 ‘Gr(ﬁ’ @)‘

d°(4,5C)=———"——==
or(sc) 3

A

Vay

N

d(4,5C) = T6a (dvdd).

¢) Puong thing SB co vecto chi phuong la SB=(a,0,~a) va duong thing CD
c6 vecto chi phuong 1a CD=(-a,0,0).
Taco SC= (a,a,—a). Do do:
3¢’ 24 4°
— — ——\ |2a
(Gr(SC, 5B, CD) =|2a® 24® a?|=a® va |Gr(SB, CD) =

2 2 2
a a a
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Str dung cong thure (2) ta thu dugc:

2 ‘Gr(ﬁ’ 573" C—D)‘
d“(SB,CD) =

— =a".
‘Gr(SB, CD)‘
Vay
d(SB,CD)=a (dvdd).
d) Puong thing 4B cd vecto chi phuong la AB =(a,0,0) va dudng thang SC ¢6
vecto chi phuong la SC =(a,a,—a).

Tacod AS =(0,0, a). Do do:

2 2
. _ a a
‘Gr(AS, 4B, SC)‘z 0 o d®|=a®va ‘Gr(AB, SC)‘: o |=2dt
—a2 a2 3a2 a 3a

Str dung cong thure (2) ta thu duoc:

2 6/(45.4B,5C) 2
d>(A4B,SC) = I
‘Gr(AB, SC)‘ 2

A

Vay

N

d(4B,SC) = 7261 (dvdd).

Vi dy 7. (Tran Nam Diing va nnk, 2023; trang 78) Cho tir dién O.ABC ¢6 ba canh
0OA, OB, OC déu bang a va vudng goc tung doi mot. Tinh khoang cach gitta hai duong
thang OA4 va BC.

Giai

Chon hé truc toa do truc chuin nhu hinh 3.

Hinh 3
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Ta d& dang tim duoc toa d cua diém: O=(0,0,0), 4= (a,0,0), B=(0,a,0) va
C= (O, 0, a).

Puong thing O4 ¢6 vecto chi phuong 1a OA =(a,0,0) va duong thang BC ¢6
vecto chi phuong la BC =(0,-a, a).

Ta tinh dugc OB =(0,4, 0). Do do:

a2 0 —a2 5
IR S 0
‘Gr(OB, OA, BC)‘: 0 «® 0 |=a°va ‘Gr(OA, BC)‘= “a =24*
2 2 0 2a2
—a 0 2a

Str dung cong thure (2) ta thu dugc:
Gr(0B,OABC)| 45 2

a
d*(0A4,SB) = -4 4
‘Gr OA, BC)‘ 244 2
Vay
d(OA4,SB) = g a (dvdd).
4. Két luan

Bai viét d trinh bay ma tran Gram va tng dung cua nd dé tinh khoang cach trong
hinh hoc. Van dung dinh thic ciia ma tran Gram tinh dugc khoang céch giira hai cai
phang bt ky trong hinh hoc cao cap va giai duoc mot sb bai toan khoang cach trong
hinh hoc khong gian cua 16p 11. Khi tinh khoang cach trong hinh hoc, ching ta khong
c6 cong cu tinh toan t6t nhat ma c6 cong cu tinh toan phu hop cho mdi bai toan. Két qua
bai viét nay nham mé rong va phat trién kién thirc cho hoc sinh dic biét 1 hoc sinh kha,
gioi, co thé dem lai cho ngudi 1am toan thém mot cong cu tinh todn ddi v6i nhimng bai
toan tinh khoang cach hinh hoc doi hoi phai dung thém nhiéu duong phu phirc tap.

Huéng nghién ciru tiép theo 1a tmg dung dinh thirc ctia ma tran Gram dé tinh thé
tich trong hinh hoc.
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