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Tém tit
Trong bai bao ndy chung t6i nghién ciru danh gid chan trén va chan duoi cho cac hé thirc hwong
trong mot tam gidc khi biét so do cdc canh cia chiing khong sir dung yéu to dién tich. Trudc tién ching toi
xdy dung cong thirc tinh dién tich tam gidc thong qua cac canh mgt tam gidc; cung cap cdc cong thic tinh
ban kinh dwong tron ngi tiep - ngoai tiép cia mgt tam gidac va dwa ra danh gid chan trén cia dwong cao
trong tam gidc. Tiép theo chiing t6i cung cap cdc danh gid chdn trén cua cac ham luong gidc sin va tan
cua cdac goc trong tam gidc. Cudi cung ching t6i dua ra danh gid chgn dudi cua cac ham luong giac

cosin va cotan cua cdc goc trong tam gidc. Mot vai vi du dp dung cho cdc bai toan lién quan dén danh
gid lwong gide dwoc dé xudt dé minh hoa mét trong s6 cdc két qua chinh cua bai bao.
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Abstract

In the article we investigate the evaluations of boundedness from the upper and the lower for
trigonometric system. in a triangle when knowing the measures of their sides without using the area
factors. First of all, we establish a formula to compute the area of a triangle in terms of the sides of a
given triangle; and provide formulas to calculate the radius of the inscribed circle - circumscribed circle
of a triangle and evaluates the upper boundedness of the altitude in the triangle. Next, we provide the
upper boundedness evaluations of the sin and tan trigonometric functions of the angles in the triangle.
Finally, we derive an evaluation of the lower bound of the trigonometric functions such as cosin and cotan
of the angles in the triangle. Several examples will be applied to problems involving the trigonometric
system evaluation are proposed to illustrate some of the main results of the paper.
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1. Gio6i thiéu

Bai toan 1a mot khai ni€m trong toan hoc dugc
phan loai theo nhiéu tiéu chi khac nhau nhu tinh
kho, tinh chinh x4c, do phuc tap, tinh téng quat,
v.v., ding dé chi mot van dé can dugc giai quyét
bang cach sir dung cac cong thirc, phuong phap,
thuat toan, v.v. Ching 1a mot thach thic dong thoi
12 ngudn cam hing cho chung ta trong viéc nghién
ctru va kham pha ra tri thic méi. Dé giai bai toan,
ching ta can co kién thirc chung vé 1y thuyét két
hop véi ki nang phan tich, danh gié, suy luan logic
va ap dung (xem Grigorieva (2001, 2013),
Hartshorne (2000), Shklarsky & c¢s. (1993),
Gardiner (1997) va tai liéu trich dan trong do).
Viéc gidi mot bai todn la mot qua trinh hoc tap lién
tuc va can nhiéu nd lyc dé phat trién ky ning phat
hién va giai quyét van dé.

Giai tam giac 1a di tim s6 do cac canh va cac
goc chua biét cua tam giac théng qua mot sb dinh
1y ndi tiéng trong hinh hoc ¢d dién nhu dinh ly
cosin, dinh ly sin, cac cong thire tinh dién tich mot
tam giac (xem Hartshorne (2000)). Céng thuc
Héron (xem Nelse (2001)) cho ching ta biét duoc
mdi quan hé gitra dién tich tam giac, nira chu vi va
tat ca cac canh cua mot tam giac tly y. Néu trong
mot tam gidc AABC ludn thay doi ¢6 cac canh a, b,
¢c va nra chu vi p, thi dién tich
S=\p(P—-a)(p—-b)(p—c). Trong cong thic
trén yéu té nira chu vi p con xuit hién. V&i mong
mudn x6a bo yéu té p trong cong thire trén va dam
bao kha nang umg dung cho hoc sinh trung hoc co
s& va trung hoc phd thong vao viée ude luong cac
chin trén va chian dudi lién quan dén cac ham sb
lugng giac (sin, cosin, tan, cotan) cia goc khi cac
canh tiy y thay déi nhung van dam bao su ton tai
cua tam giac thi viéc xay dung lai cong thirc dién
tinh tam giac cho phu hop 1a can thiét, nham giup
hoc sinh, sinh vién, gido vién c6 cach nhin rd hon
vé& mién gia tri ctia cac hé thirc lugng trong mét tam
giac ludn thay doi.

banh gia cac hé thirc lugng trong mot tam
gidc 1a chu dé nghién ciru thi vi, hip din va kha
méi m&; da dugc chung to6i dé xuit nghién ciu
trong bai bao nay nhim muc dich cung cip cho
ngudi 1am toan mot sb cong cu danh gia chin trén
cho sin va tan va chan dudi cho cdsin va cbdtan cia
cac goc trong clia mot tam giac ludn thay doi khi
biét d6 dai cac canh cta chung. Theo hiéu biét cua
ching ti, cha dé& nay hién nay chua dugc nghién
clru boi bat ky nha khoa hoc ndo trong nuéc va

qudc té. Pay 1a noi dung nghién ctru c6 tinh thoi sy
va ¢6 nhiéu tmg dung trong hinh hoc néi riéng va
toan hoc noi chung nén chu dé nghién ctru nay tro
thanh dong luc chinh dé ching t6i tién hanh nghién
ctru va hoan thién ndi dung nghién ctru trong bai
béo nay.

Vi cac ly do néu trén, ching t6i sir dung
cong cu tinh dién tich dugc thiét lap méi theo cac
canh a, b, ¢ cia mot tam giac ludn thay doi dé danh
giac hé thirc lugng trong mdt tam giac. Pua ra cong
thirc tinh ban kinh duong tron ndi tiép va ngoai tiép
mdt tam gidc khong co yéu t6 dién tich va nira chu
vi. Két qua thu dugc trong bai bao 13 cong cu danh
gia tot 1am tién d& co ban gitp cho gido vién va
nguoi hoc nhin nhén cu thé hon vé sy bién d6i qua
lai gilra cac tam giac voi nhau.

2. Bai toan tinh dién tich tam giac va
cong thire

2.1. Ky hi¢u

Cho mot tam giac AABC thay ddi, ta luon quy
ude do dai cac canh doi dién véi dinh A ky hiéu a,
doi dién dinh B ky hiéu b, d6i dién dinh C ky hi¢u c:

o |

C @ B

Hinh 1. Tam giac AABC

Hinh 2. Pwong tron ndi tiép va dwong tron
ngoai tiép tam gidc AABC
Dé dam bao sy ton tai tam giac ta ludn coi
tong d6 dai 2 canh bat ky cua mot tam giac ludn
I6n hon canh con lai. Dién tich tam giac AABC

109



Chuyén san Khoa hoc Ty nhién

lubn ky hiéu S va ntra chu vi tam gidc AABC lubn
ky hiéu p. Ta c6 cac cong thuc tinh sau:
a+b+c
2 )
S=ypp-a)-b)p-o).

Xét ham thuyc 2 bién X:R%2, — (0,+o)
dugc xac dinh bsi X(x,y) =2xy (V(x,y) €
R%,)va ham thyc 3 bién ¥: R3, — R duoc xac
dinh  bsiY(x,y,2) = y* + 2% —x*(V(x,y,2) €
R3,) véi  RE ={(xy,..,x,) € R|x; >
0,..,x,>0}, n=1,23.

Dé’ lam co s¢ danh gia ching ta can st dung
phép bien doi so cap dua cong thire tinh dién tich S
trén vé dang

p:

S =VX%2-Y? (1)
trong d6 X, Y duoc biéu dién theo a, b, ¢ ma khong
theo p. 'I:l’nh ung dung caa (1) thé hiéncho § < X
va dau dang thac xay ra khi

Y=0. (2)
Vai tro cua cong thirc (2) phai dam bao tinh
ng dung la: néu (2) dung thi a, b, ¢ phai la mét bo
s0 Pitago hay thé hién mét tinh chat dz_“17c biét nao do
cia mot tam gidc ludn thay doi (chang han tinh
chat cua tam giac deu).
Bai toan: Hay biéu dién cong thuc tinh dién
tich tam giac ctia Héron dudi dang (1).
Két qua 10i giai cho bai toan trén dugc thé
hién qua cac dinh ly sau.
Véimdix,y, z1a d@q dai cac canh nao do6 trong
mot tam giac luon thay doi, ta dat
X(x,y) = 2xy,
Y(x,y,2z) = y* + z* — x2.
2.2. Cac dinh ly
Dbinh ly 1 (Dién tich tam gidc) Cho AABC la
mot tam giéc ¢6 3 canh la a, b, c. Khi do, dién tich
S cua tam giac AABC dugc cho bai cong thire:

1
$ =3 {X®,0) - (@ b,0)?

- % \[ (X(c,a))? — (¥ (b, ¢, @))?

1
= 2 (X @b) - V(@ b)2
Churng minh:
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Goi S la yéu té dién tich tam giac AABC.

Ap dung cong thirc tinh dién tich trong tam
giac ta cod
S =1bcsinBAC = sinBAC = —;

2 2bc
a? = b* + ¢* — 2bc cos BAC
b? + ¢* — a?

2bc

Ap dung cong thirc hé thic luong trong duong
tron ta duogc

(sinBAC)? + (cos BAC)?=1.

= cos BAC =

Do do:
Ere-a,, Me_y
2bc 2bc '
Tu ddy suy ra
S = i\/4bzcz — (b2 + ¢Z — a?)?,
hay la:

§ = >JXb, ) - (¥(ab,0)Z.

Cac déng thirc con lai dugc 1ap luan tuong tu.
L]

Nhdn xét: Néu cho AABC la tam giac vudng
tai A thi a? = b? + ¢? va ti cong thuc trén ta co
cbng thuc tinh dién tich tam giac vudng tai A quen
thuoc la: § = %.bc.

Nhu vay, cng thirc dién tich trong Pinh ly 1
co dang (1) ap dung cho tam giac AABC thay doi
tuy y va cting chinh la cong thuc tinh dién tich tong
quat cua tam giac vuong. Neu trong tam giac AABC
¢O do dai cac canh b, ¢ ¢6 dinh va do dai canh a
thay doi, lGc nay dién tich In nhat tam giac AABC
dat duoc bang X(Z’c) = % va dau diang thic xay ra
trong cong thic dién tich cua Dinh ly 1 la
Y(a,b,c) = 0 tuong duong véi (a, b, €) 1a mot bo
s0 Pitago, hay la goc giira 2 canh c6 d6 dai co dinh
b, ¢ bang 90°.

Vi du 1. Cho a,b,c la do dai 3 canh cua mot
tam giac thay doi tuy y. Tim nghiém cua phuong
trinh sau:
16x(x —a)(x — b)(x — ¢)

= 4b%*c? — (b? + % — a?)?.

Bai giai: Pit p=3(a+b+c). Khidop

la nira chu vi tam giac AABC véi do dai 3 canh la
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a,b,c. Goi S ladién tich tam gidc AABC. Str dung
cong thirc Héron ta duogc

S=Jple-a)@-b){-o.

Theo Dinh 1y 1 trén, ta c6
1 2.2 _ (h2 1 2 _ 272
§ = ;V/4b%c2 — (b? + ¢ — a?)?.

Do d6 phuong trinh
16x(x —a)(x — b)(x — ¢)
= 4b?*c? — (b? + ¢* — a?)?
tuong duong voi
x(x—a)(x—b)(x—c)
=p@-a)p-b)(p-o.
Suyrax:pzi(a+b+c).
Ta chi ra x 1 duy nhét.
Néu x > p thi
x(x—a)(x—b)(x—c)
>plp—a)p—-b)p-o.
Néux < p thi
x(x—a)(x—b)(x—c)
<p@-a)p-b)(p—o).

Vay phuong trinh c6 mot nghiém duy nhat
x:%(a+b+c).E]

Dinh 11 2 (Cong thic tinh ban kinh). Cho
AABC la mét tam giac noi tiep duong tron c6 ban
kinh R va ngoai tiép duong tron ban kinh r. Gia su
tam giac AABC c6 3 canh la @, b,c. Khi do, ban
kinh duong tron ngoai tiep va noi tiep tam giac
AABC 1an luot 1a:

abc

8 J&X® 07 - @by

_ abc
/X @)? — (Y(b,c, )2
abc _
JX(a b)? = (¥(c,a,b))?’
JX(b,0))? — (Y(a,b,c))?
2(a+b+c)

_JX(c,@)? — (¥ (b,c,a))?
- 2(a+b+c)

V(X(a b)) — (Y(c, a, b))?
- 2@+ b+0)
Chizng minh: Ap dung cong thac tinh dién
tich S trong tam giac AABC: S = Z—I:; suy ra

abc abc

45  \[(X(b,¢)? — (Y(a,b,c))?

Mait khac, ta ludn cé

a+b+c 48
= rs  —
2 7T 2@+bto
_ VX (B,0))2-(¥(a,b,))?
hay, r = 2(a+b+c)

Lép luén tuong tu cho cac két qua con lai va
ta dugc dicu can chung minh. []

Vi du 2. Cho tam gidc AABC c6 3 canh la
a,b,c thba man a+b>c, b+c>a, c+a>
b va gia su ti 1¢ gitra d§ dai ban kinh dudng tron
ngoai tiep va ndi ti€p 1a . Chung minh rang

a(a+b+c)
q>—.
2bc
DAu bang xay ra khi va chi khi tam gidc AABC
vuong tai A.
Bai giai: Ap dung Pinh ly 2, ta cé
_ 2abc(a+ b + )
= 4b2c2 — (b2 + ¢ — a?)?’

Suy ra
2abc(a+ b + c) B a(a+b+c)

4b?%c? 2bc
Dau bang xay ra khi va chi khi
(b? + c?* —a*»)? =0,

q=

hay la
b%? +c?—a%=0.
Theo dinh |i Pitago, tam gidc AABC vuong tai A.

Diéu phai ching minh. []

Nhén xét: Néu trong tam giac AABC c6 do
dai cac canh b, ¢ ¢6 dinh va d6 dai cqnh a thay doi,
Iuc nay ban kinh duong tron ngoai tiép tam giac co
vV b2+c?

2
tron ndi tiép tam gidc cod dién tich 16n nhat bang

b ’ 5 s A
C . Llcnayty sb

b+c++/ b%+c?

dién tich 16n nhit bang va ban kinh duong
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R \/b2+c2(\/b2+c2+b+c)
r 2bc
) Theo Vi du 2, két qua trén chinh la gia tri nho
nhat cua . Nghia la, neu trong mot tam giac c6 2
canh ¢6 dinh, diéu kién can va du dé dién tich tam
giac dat cuc dai la ti s6 g dat cuc tiéu.
Vi du 3. Cho tam giac AABC c6 3 canh la

ab,c thoa min a+b>c, b+c>a, c+a>
b va gia st ti 1¢ gitta d6 dai ban kinh duong tron

—L
ndi tiép va dién tich cua tam giac 1a q: o
Chirng minh tam giac AABC déu.

Bai giai: Ap dung bat ding thac Cauchy cho
3sé duonga,b,c: a+b+c > 33/abc

1 1
= < .
a+b+c 33\/abc
Do d6, tir ching minh Pinh 1i 2 dan dén
ban kinh duwong tron noi tiép 2

~ 3%abc

Dau dang thuc trén xay ra khi va chi khi

dién tich tam giac

a=b=c.

Vay tam giac AABC déu.

Diéu phai chig minh. []

Chua y: Tam giac AABC trong cac Vi du 2 va
Vﬂl' du 3 IuQn ton taj.That vay, xéth=3, c=4va
dé AABC ton tai dieu kiéncanvadulal<a < 7.
CTJQn a =5, khi d6 tam giac AABC vulng tai A.
Dé dang tinh dugc ban kinh dudng tron ngoai tiép
va duong tron noi tiép tam giac AABC lan luot la:
R=2, r=1vado do tiI¢ gitra do dai ban kinh
dudng tron ngoai tiép va noi tiép tam giac AABC 1a:
q = 2. Mit khac ta c6 M 5 = q. Piéu nay
dam bao su tdn tai tam glac AABC trong Vidu?2.

Tiép theo, tasé xét b =c =1 va d& AABC
ton tai dieéu kién can va du la 0 < a < 2. Chon
a =1, khi d6 tam gidc AABC déu dién tich tam
tam gidc AABC 1a: S = 2 va do d6 ti I¢ gitra o dai
ban kinh duong tron noi tiép va dién tich tam giac
AABC la:
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Mat khéc ta co
2

ab
Piéu nay dam bao sy ton tai tam giac AABC
trong Vi du 3.
binh li 3 (Cong thirc danh gida dwong cao).
Cho AABC la mét tam giac c¢6 3 canh la a, b, c.
Goi hg,, hy, h, 1a d6 dai 3 duong cao ha tur céc
dinh A,B,C xudng canh dbi dién cua tam giac
tuong trng. Khi do:

w
w
]
wl N

bc
h, S;; hy <—;

DAu bang trong mdi bat dang thirc xay ra khi
va chi khi tam giac AABC vuéng lan luot tai A, B, C
tuong tng.

Cheing minh: Ta danh gia dién tich S cua tam
giac AABC nhu sau:

— 2,2 2 2 _ q2)\2 —
S = \/4bc (b2 +c a)<2

Ta c6 cong thirc mdi quan hé giita duong cao
va dién tich

1
25 JbZCZ _z(bz +C2 _aZ)Z be
ha=—= < —
a a a

Déu bang trong bat dang thirc trén xay ra khi
va chi khi a? = b2 + ¢%, hay la tam gidc AABC
vuong tai A.

Lap luan tuong ty ta duoc

1
h _ZS_\/aZCZ_Z(a2+CZ_b2)2<aC
b=y — a b’

1
28 \/bzaz _Z(bz _|_a2 _CZ)Z ab
hC=_= S_
c c

va dya vao hai danh gia trén chiing ta ciing dat
duoc déu ding thirc khi va chi khi tam gidc AABC
vuodng tai B va vuong tai C tuong ung. Diu nay
hoan thanh chiing minh. [-]

o

3. Panh gia h¢ thirc lwgng trong tam giac

Phan nay cung cap cac cong thirc danh gia sin,
cOsin, tan va cbtan cta cac goc trong mot tam giac
ludn thay déi AABC khi biét @6 dai 3 canh la
ab,c.

binh li 4 (Coéng thuc danh gia sin) Cho tam
giac AABC c6 3 canh la a, b, c. Khi do:
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. BAC< a
sin— < ;
2 2vbc
ABC b
< ;
2 2+ac
ACB c
< 3
2 2vab
Déu bang trong mdi bat dang thic xay ra khi
va chi khi tam gidc AABC can lan luot tai A,B,C
tuong Ung.

sin

sin

Chitng minh: Ap dung Dinh li cosin trong
tam giéc:

BAC b’2+c%2—a
cos - 2bc ’
__ a*+c*-p?
cos AbC = ;
2ac
iCB a’+b%—c
cos = 5ab

Ping thuc trén dan dén
2

a
1— cos BAC < —;
€08 2bc’

bZ
1—cosABC < —
2ac

__
1- ACB < ——.
cos b

DAu bang trong mdi bat dang thuc xay ra khi va
chi khi b = ¢; ¢ =a; a = b tuong ung, hay ta cé
tam giac AABC can lan luot tai A, B, C tuong ung.
Mat khéac, &p dung cong thirc lwgng giac 1 — cos «
= 2sin? % ta c6 diéu can chiing minh. [-]

Pinh li 5 (Cong thic danh gia cosin). Cho
tam giac AABC c6 3 canh la a, b, c. Khi d6:

(i) Néu 4bc > a? thi cos— > [1——

4bc

2
L

iy N& 2 :
(if) Néu 4ac = b* thi cos > o

TT

N

_
4ab’
Déau bang trong mdi bét dang thuc xay ra khi
va chi khi tam giac AABC céan lan luot tai 4, B,C
tuong Ung.

(iii) Néu 4ab > c? thi cos— >

Churng minh: Ta c6 cong thirc lugng giac

()

o
1 + cos x= 2cos* >

’Ap dung dinh ly c6sin trong tam giac va sau
dé ket hop dang thuce (*) ta dugc

22 2 BAC
= b% + ¢% — 2bc|( 2cos? T_l
_ ZBAC
24bc( cos®—— )

(i) Néu 4bc > a? thi chia 2 vé bét dang thirc
trén cho 4bc, chuyén ham lugng giac vé mot ve va
lay can bac hai cho ca hai ve ta dugc

1 a? < BAC
E COSs T

Déu bang xay ra khi va chi khi b = c, hay tam
gidc AABC can tai A. Mat khac, ta cling c6 dang
thirc va danh gié sau:

ABC
b2=a2+cz—2ac<2c'os T_1>
ABC
> 4ac( 1 — cos? T .

(i) Néu 4ac > a? thi chia 2 vé bat dang thuc
trén cho 4ac, chuyén ham lugng gidc vé mot vé va
lay can bac hai cho ca hai vé nhan dugc

Ap dung dinh 1y cosin:
ACB
c? = a? + b%? - 2ab <2cos — 1)
ACB
> 4ab — cos? — )

(iii) Néu 4ab = c? thi chia 2 vé bat ding
thic trén cho 4ab, chuyén ham luong giac veé mot
Ve va lay can bac hai cho ca hai vé dan dén

Déau dang thic xay ra cho trudng hop (ii) 1a
a = c¢ va truong hop (iii) la a = b.

Diéu phai chimg minh. []

Nhdn xét: Chung ta ciing c6 thé danh gia cac
chén dudi cua ham luong giac cosin bang cach sur
dung hang dang thic cos? « +sin? «x=1 va
danh gia chén trén cua ham lugng giac sin trong
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Dinh 1i 4 trén. Chang han, xét truong hop danh gia
chdn dudi cho cong thuc dau tién ta stir dung

JE——

BAC _ | . ,BAC
Cos 2 = sin 2

2
a
=J1- (NE) '
Dinh li 5 (Cong thirc danh gia tan). Cho tam
giac AABC cé 3 canh la a, b, c. Khi d6:

. 4 < BAC a

i) Néu 4bc > a? thi tan— < '
( ) N 2 V4bc—-a?

o . ABC b

ii) Néu 4ac > b? thi tan— < :
( ) 2 \4ac—b?

2 . ACB c

iii) Néu 4ab > c? thi tan—/— < '
( ) 2 J4ab-c?

Déu bang trong mdi bét dang thic xay ra khi
va chi khi tam gidc AABC can lan luot tai A,B,C
tuong Ung.

Chitng minh: St dung hé thuc luong giac két
hop véi Dinh 1i 4 va Dinh 1i 5 ta duoc

gic sin BAC _a
tan = ,2\ < Zvbe
2 cosBAC a?
z 1~ 2he
3 a
4bc — a?
i5c  sinABC _b_
tan = 2 Zvac
2 CcoSs —— b?
2 4ac
b
Vaac — b2’
— - C
ACB Ssin—— NPT
tan = /2\ < Zvab
2 ACB 2
CcOS ——
2 4ab
3 c
Vaab — ¢z’

Dau bang xay ra dva vao két qua trong Dinh 1i
4 va Dinh 1i 5. Di€u phai chiing minh. [-]

H¢é qua 1. (Cong thic danh gia cotan) Cho
tam gidc AABC c6 3 canh la a, b, c. Khi do:
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BAC _ 4bc—a?

(i) Néu 4bc > a? thi cot—— > :

a
.. X . ABC _ 4ac-b?

(i) Néu 4ac > b? thi cot—- = a; :
v 4ab-c?

c

(iii) Néu 4ab > c? thi cot == >

DA4u bang trong mdi bat dang thac xay ra khi
va chi khi tam gidc AABC can lan luot tai 4,B,C
tuong Ung.

Chitng minh: Str dung cong thic tich cotan va
tan cua goc lugng giac bang hang 1 va danh gia
chan trén trong Pinh i 5, ta c6

1=t BAC tBAC
= — X E—
an— cot—
a BAC
X cot——;

S—
Vabc — a? 2

L — tanACB  _ ACB
= an 2 co 2
c ACB

1t ABC tABC
= — X e ——
an > co >
b ABC
X cot——.
4ac — b? 2
Suy ra
BAC +4bc — a?
cot = ;
2 a
tABC 4ac — b2
ot ="
ACB +4ab — c?
cot 2 > c .

Ap dung Dinh Ii 5, dau ding thic xay ra khi
va chi khi tam gidc AABC cén tai A, cén tai B va
can tai C tuong ung.

Diéu phai chimg minh. [

Vi du 4. Cho tam gidc AABC cd 3 canh la
a,b,c. Chung minh rang tam giac AABC can
(tvong ng déu) néu c6 mot (twong tmg hai) trong
s0 cac dang thic sau duoc thoa man

1 o BAC
———=cos ;
2bc
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bZ
———=Cc0SABC;
2ac
c?
- M = cosACB

Bai gidi: Theo chiing minh Dinh li 4 ta c6
danh gia nhu sau:
2

_ a )
1—cosBAC < 2be va dau

dang thic xay ra khi va chi khi b = c;
____ b?
1—cosABC < — vadiu
2ac

dang thitc xay ra khi vachikhi a = ¢
___ c?
1—-cosACB < 2ab vadau

ding thtc xay ra khi va chikhi b = a.

Do d6, tam giac AABC can néu c6 mot trong
s0 cac dang thuc trén thoa mén; tam giac AABC
déu néu co hai trong so0 cac dang thure trén xay ra.

Diéu phai chig minh. []

Nhan xét: Néu AABC la mot tam giac déu thi
a = b = c va do d6 tat ca cac danh gia cac chan
trén va cac chan dudi cho hé thuc luong trong tam
giac deéu xay ra dau “=".

5. Két luan

Trong bai bio nay chung t6i da thiét 1ap dugc
cac danh gia cho cac chan trén va chan dudi cua hé
thirc luong trong mdt tam giac tuy y bao gom cong
thirc danh gia cac ham sin, cosin, tan va ctan cua

cac goc trong mot tam giac; cong thuc danh gia

dudng cao tam giac v& tir mot dinh xudng cac canh

d6i dién khong str dung yéu td dién tich ciing duoc

thiét 1ap. Cac vi du ap dung ciing duoc dé xuat dé

mo ta céac két qua dat dugc cia bai bao nghién ciru.
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