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MOT SO CACH Tif:p CAN BAI TOAN CUC TRI
TRONG KHONG GIAN

Nguyén Vin Quang', Lé Pai Nghiép'®

Tom tit: Tr ong bai bao nay, chimg t6i tr ‘inh bay
den diém B trong khéng gian bang 3 hueéng tiép cgn:

o Cach thir 1: Quy déi tir bai todn t ong khong gian vé bai todn trong mat phéing.
o Cach thit 2: Sir dung bdt déng thirc véc to.

o Cach thit 3: Sir dung itng dung ciia dao ham.

cach tim dweong di ngan nhat tir diem A

Tir khoa: Khong gian Euclide 3 chiéu, bit ddng thire véc to, img dung ciia dao ham

Abstract: In this article, we present some ways to find the shortest path from a point A
to a point Bin a 3-dimensional Euclidean space by using three approaches:

e Transform the problem in a 3-dimensional Euclidean space into a problem ina
2-dimensional Euclidean space.

* By using vector inequality.
* By using applications of derivative.

Keywords: 3-dimensional Euclidean space, vector inequality, applications of derivative

A.BAI TOAN

Trong khong gian cho hinh hdp chir nhat v&i ba kich thudc a,b,¢ > 0, nhu hinh vé bén
duéi. Hay tim vi tri diém  trén doan NE dé tong khoang cach A7+/B nho nhit.
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B. GIAI BAI TOAN . ot 7 -

1) Cich gidi thir nhét: Quy doi tir bai ton trong khong gian ve bai todn trong mat phang,

Gia str quy ddi mit phing dimg NBFE trd vé nim ngang, noi tiep mat phing ngang AMNE
(nhur hinh v&) dé duge hinh chir nhat AMBF céac canh la a va b+c.

Goi K 12 mét diém bt ky trén doan NE thi AK + KB > AB. Do d6, AK + KB nhé nhit thi
AK + KB = AB,nghiala, 4, K, B thfmg hang. Khi dé, 7 1a giao diém cuia NE va AB.

Theo dinh ly Thales:
BN NI _ ¢ N =€ ;]E=-ﬂ.
BM MA b+c b+c b+c
Pifti T NE duve xbc dinhi boi IN =25 [ 2a0: |
b+c b+c

) Mot cécp quy d6i tuong tu nhu sau: Quy d6i mat phfmg nam ngang AMNE tr¢ thanh mat
phéang dimg ndi ti€p mat phang NBFE d¢ dugc hinh chir nhat AMBF (nhur hinh v&) ¢6 cac canh
la a va b+c.

Ly luan twong ty nhu trén ta van c¢6 / 13 giao diém cua NE va 4B duoc xac dinh boi

ac ab
IN =- ; IE =- .
b+c b+c
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2) Cich gidi thir hai: Sir dyng bit diing thire véc to.

Trudce hét, ta nhic lai mot bit dang thire vée to quen thugc sau day:

M
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Cho 2 vec to u,v. Khi dé: |l.; +;| < '17| +M (*)
Dau "="xay ra<s u,v cting chiéu,
Bay gi0 ta trd lai bai toan da xét ¢ trén

DtIE=x;IN=a-x (OSxSa). Khi do: Al +1B=b* +x* +\/c2+(a—X)2 -

H 7 ==

Dat 1= (b,x):>|z-;‘ =\b*+x%, ;=(c,a—x):>|;| =,/cz +(a—x)2,
u+v=(b+c,a)=u+v|=\(b+c) +a*.

Ap dung bét ding thirc (*), ta co:

Al +IB=+b* +x* +\/c7+(a—x)2 2\/(b+c)2+a2.

A L2 b X ab
Dau “="xdyra < —= Sx=—-,
c a-—-x b+c
. n " ab
Vi <1 nén <a.Dodd, 0<x=——<a.
b+c b+c +c
2 . i b
Vay diém [ dugc xac dinh boi /E =—£—; IN — e
b+c b+c

3) Cich giai thir ba: Sir dung {mg dung cua dao ham.

Truéc hét, ta nhéc lai mot s6 két qua quen thugc sau day:

i. Chohamso y=f (x) lién tuc, c6 dao ham trong (a;b)va khéng cé diém dimg trong
(a;b). Khi do, f'(x)khéng @éi dau trong (a;b).

ii. Trong (a;b) ham so chi ¢é 1 cuc tiéu thi gia tri cue tiéu la gia tri nho nhat ctia ham
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Bay gio ta tro lai bai toan dang xét, voi cach dit giong nhu trong cach giai thi 2,
ta cling dugc:

IA+IB=~x* +b* +\Jx* =2ax+a* +¢* . Ta xem biéu thirc ndy 14 mét ham sd theo bién x
v6i 0< x<a.Khidé yéu ciu bai toan tr& thanh:

Tim x € [O;a] dé ham sé f(x)= \/xz +b* + \/x2 —2ax+a’ +c* dat gia tri nhé nhat.

Ta co: f 1-4a .
\]x +b2 \/x -2ax+a* +c*
X xX—a
Cho f'(x)=0 o —% 4 =0
\/x2+b2 \/:cz—Zax+atz+c2
a—x

\/x +b2 \/x -2ax+a’ +c*
& xx¥? —2ax+a* +¢ =(a—x)\)x2+1b2

<:>(b2—c2)x2—2ab2x+azb2 =0. (1)

*Néu b=c thi (1) > x=2.
L

Suyra f'(x)<0 Vxe( ;%),(theoi)

Tuong ty, ta ciing tinh dugc f( ]>O suyraf( )>0, Vxe(%;a),(thco 1)

76

Scanned with CamScanner



TRUONG DATHOC NAM CAN THQ T

ap chi Khoa hoc va Kinh té phat trién s6 01

Bang bién thién:

=
Al

y \ . /

Viy ham s0 dat gia tri nho nhét tai x = % ,khi do IN = IE =2, (theo ii).

a
2 4 a +o
0

* Néu b<c thi

ab
(l)@ b %
a
xX= =qg.——<al=a
b+c b+c (N)
ab ab a b
2b<b —> &S —>—-.
Dob<c=>b+b<b+c=2b< +c=>2b e "2 b

a a

F L

Suy ra: f( )>0 Vxe[b

Vxe(O _gb_)
b+c

Khi do, f

) (theo i). Va tuwong ty, ta & f'(x)<O,
+c’

Bang bién thién:
ab ab a
. b 0 b+c > a +a0
y' _ ¢ M

, ~
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%‘\
ok T SR ab b, skl ab ac ..
Vay ham so dat gia tri nho nhat tai x = ,khido /E = s IN = , (theo ii).
b+c b+c b+c

* Néu b >c thi

ab

>1

b
L) d
>al )[Ob—c

X =

d 4
el 7,
=d.

x_b+c b+c

Do b>c=>b+b>b+c=>2b>b+c:>(—dz< ab ©£< ab )
2b b+c 2 b+c

Ly ludn hoan toan giong nhu trén, ta ciing c6 bang bicn thi¢n sau:

<a.l=a(N)

ab ab

a ———
x |- 0 P) b+c a b-c +o0
y' - 0 =
y \ /
Min
Véy ham s dat pid trj nho nhét tai x=—-22— , khi d6 JE =22 IN =-2_ (theo ).
b+c b+c b+c

C. Két luin

Qua 3 cach giai trén, cach thir 1 qui dbi vé cling mot mat phing; cach thir 2 st dung bat

dang thirc véc to; cach thir 3 str dung (ing dung cta dao ham, ching ta van tim duoc duy nhat
b ac

diém / e NE , véi 1E=b_"_;1N=

, théa mdn yéu cau bai toan dat ra.
+c b+c
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