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Tém tit - Ly thuyét v& ham 15i va ham 16m duoc nghién ciu va
tmg dung nhiéu trong 1i thuyét t6i wu, ching minh bat déng thirc
va trong nhiéu linh vyc khéac. Trong bai b4o nay, nhom tic gia de
xudt cdc y tuong va phuong phip dé tao ra cac bai toan méi vé
bét dang thirc, tim gia tri 16n nhét va tim gi tri bé nhit. Nghién
ctru dua trén bét déng thirc vé& didu kién cin va du cua ham 161 va
ham 16m mot bién, két hop v&i phép bién ddi tuong duwong,
phuong phép d6i bién va/ hodc cac bat ding thirc co ban khac.
Dua trén cac y tudng va phuong phap nay, nhom tac gia tao ra
nhiéu bai toan méi kha phong phi, tir don gian dén phtrc tap. Diéu
nay cho thiy, cac y tuong va phuong phap ma nhom tac gia aé
Xuét c6 tinh g dung cao, rit can cho cic gidng vién va gido vién
& cac trudng dai hoc va trung hoc phd théng dé tao ra cic dé thi
hoc sinh gidi, Olympic hoc sinh, sinh vién va trong cac ki thi quan
trong khac.

Tir khéa - Ham 16i; Ham 13m; Sang tao bai toan; Bit dfmg thirc;
Gia tri 16n nhat; Gia tri nho nhat

1. Pit van dé

Giai tich 15i 12 mot nhanh cua toan hoc danh cho viéc
nghién ctru cac tinh chit caa ham 15i va tap hop 16i, c6
nhiéu g dung trong li thuyét téi wu, 1i thuyét diéu khién,
li thuyét phuong trinh vi phan dao ham riéng,... va dic biét
trong viéc chimg minh cac bat dang thirc co ban, quan
trong. Li thuyét giai tich 16i dugc nghién ctru va cong bd
trong nhiéu cong trinh khoa hoc khac nhau, tiéu biéu trong
s d6 c6 thé ké dén cac cong trinh nghién ctu cta [1, 2, 3,
4]. Trong chuong trinh toan pho thong, 1i thuyét ham 16i va
ham 16m ciing duge st dung kha phd bién trong ching
minh céc bai toan vé bit dang thuc, tim gia tri 10n nhat, gia
tri nho nhét [5, 6, 7]. Chéng han, cac bit dang thirc Cauchy
- Schwarz, bat drfmg thirc Holder,.. duoc chirng minh mot
cach don gian thong qua viéc ap dung bt ding thire diéu
kién can va da ctua ham 151, xem cac chimg minh trong tai
liéu [8]. Tuy nhién, viéc s dung li thuyet ham 16i va ham
16m d¢é sang tao ra cac bai toan mé&i vé ching minh bat dang
thirc, tim gia tri 16n nhat hay gi4 tri nho nhat ctia mot biéu
thirc rat it duge dé cap. Theo hiéu biét cia nhom tac gia,
day 1a mét hudng mai, chua dugce khai thac va nghién cuu
nhiéu. Gan ddy, nhom tac gia da cong bd mot sé phuong
phép sang tao ra bai toan mdi dua trén tinh chét dat cuec tri
va bat ding thirc bién phan ctia ham 16i va ham 13m trong
bai bao [7].

Abstract - The theory of convex and concave functions is
investigated and applied in optimization theory, in proving
inequalities, and many other fields. In this paper, we propose
some ideas and methods to create new problems on proving
inequalities, finding maximum and minimum values. Our
research is based on the necessary and sufficient inequalities of
convex and concave functions, the combination of these
inequalities with equivalent transforms, change of variables
and/or other inequalities. Based on the ideas and methods
proposed, we have created many new problems from easy to
difficult. They have showed that, the ideas and methods proposed
are highly practical and necessary to lecturers at high schools and
universities in giving questions in examinations, especially in
examinations of selecting good students at levels, in Olympic
examinations of high school and university students and others.

Key words - Convex functions; Concave functions; Create new
problem; Inequality; Maximum value; Minimum value

. Trong bai béo nay, nhom tac gia tiép tuc gioi thiu va
d€ xuat mot sd phuong phép sang tao ra cac bai toan mdi
dua trén bat dang thirc vé di€u kién can va du cua ‘hélm'l()i,
ham 16m. Y tuéng co ban cua cac phuong phap dé xuat la
viéc két hop gitra ba yeu t6 sau:

1. Str dung bat ddng thirc vé diéu kién can va du cta
ham 161 va ham 10m;

2. Xét cac truong hop cu thé cua ham 16i, ham 16m tmg
v&i mieén khao sat;

3. Két hop voi phuong phap tong quét hoa, dic biét hoa,
phuong phap b1en db6i twong duong, phuong phap dbi bién,
va/hodc cac yéu té hinh hoc.

Bai bao sg trinh bay cac y tuong va phuong phap sang
tao bai toan méi dya trén viéc két hop ba yéu to trén trong
noi dung tiép theo. Trong bai bao, nhém tac gia ki hiéu
I(a, b) 1a mét trong cac khoang (a, b), (a, b], [a, b) hoac
[a, b] trong &6 a < b va c6 thé nhan cac gia tri +oo.

2. Phuong phap chung sang tao bai toan méi

Trong phin nay, xem xét cac ¥ tudng sang tao ra cac
bai toan méi dua trén bat dang thirc vé dicu kién can va du
cua ham va ham 16m (con goi la Bat dang thirc Jensen). Cu
thé, ta s€ dua trén ménh dé sau:
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Tinh chat 2.1 [8, Ménh dé 3, tr.174] Ham so f loi
(lom) trén dogn I(a,b) khi va chi khi voi moi
X1, Xz, s Xny € 1(a,b) va v6i moi s6 thuc khong dm
Ay, Ay, .., Ay théa mdn Y-, a; = 1tacd

f iy aixy) < (2) Xisy aif (x0). 1
Néu £ (x) la ham 15i chat trén I(a, b) thi d4u bang trong
bat dang thirc trén xay rakhivachikhix; = x, = - = x,,.

Tir diéu kién can va du ¢ trén, néu ta chon mot ham sb
f(x) 16i cu thé, cac sb thuc khong am a, Az eey Ay va
X1, X2, ey X CU thé thi ta nhan duoc cac bai toan vé bt dang
thie cu the khac nhau. Hon nita, néu dit diéu kién dé mot
trong hai vé ctia bat dang thuc trén c6 gia tri hang thi ching
ta s€ c6 bai toan tim gia tri 16n nhét hodc bai toan tim gia tri
nho nhit cia mot biéu thirc twong g véi diéu kién do. Day
1a y trong chinh dé sang tao ra cac bai toan mai trong phan
nay. Dé tao ra cac bai todn mai co d6 kho tang 1én, 6 thé két
hop véi bat ding thirc trén v6i phép bién doi trong duong,
dat an phu hodc két hop véi cac yéu t6 hinh hoc,.... Nghién
ctru s€ trinh bay chi tiét y tudng séng tao nay thong qua mot
s6 truong hop cu thé cua ham s6 £ (x).

3. Sang tao ra cac bai toan méi don gian

Trudc hét, chon ham sé f(x) = x2,x € R. Vi f(x) 10
trén R nén véi moi x,y,z € R va a,b,c 2 0, a? + b* +
c? > 0, str dung bat ding thirc (1) ta cé:

2

+by+

(ax y cz) <
a+b+c

T @

Ping thirc xay ra khi va chi khix =y = z > 0.

Tir ddly, ta c6 thé séng tao ra cac bai todn mai nhur sau:
Trong (2), néu cho a = b = ¢ = 1 thi ta c6 bai toan:

Bai toan 3.1 Chitng minh bat dding thirc

(x+y+z)2 <:xz+yz+zz
—) <

Pang thic xay ra khivachikhix =y = z.

,Vx,y,z € R.

as

Trong (2), néu ta dat x=-t,y=22 =22
by by b3

a=b%b=>bic=0b%a €R b €R,Vi=123 thi ta
c6 bai toan khac sau day:

Bai todn 3.2 Chimg minh rang véi moi a; € R,
b; ER*,Vi=123,taco

(a1by + ayb, + azhz)?
< (a? + a3 + a3)(b? + b2 + b2).
Png thirc xdy ra khi va chi khi 2
by by b3

Chu y réng, Bai toan 3.1 va Bai toan 3.2 1a truong hop
dac biét cuia bat dang thitc Cauchy—Schwarz [8, tr.10].

Tiép theoZ xem xét viéc tao ra céc bai toan rpéi vé tim
gid tri 16n nhat va gia tri nho nhat. Ta cling s& thay, vdi cac
cach chon khic nhau cho tham s6 a; trong (1) s€ tao ra
nhiéu dang toan da dang va phong phd. Minh hoa diéu nay
thdng qua viéc chon ham s6 f(x) 1a lam ldy thura, tic la
fG)=x"n=2x€[0;0). Chi y ring, véi n€N,
n =2, ham s6 f(x) = x™ 16i trén nira khoang [0; +00) nén
v6i cac s6 khong 4m a,, ay, -+, Gy, ta co:

alt+al+-+alk > (a1+a2+m+am)n.
m m

bit T=a,+a,++a, va S=al +a} +-+

a. Khi d6, bat déng thirc trén tro thanh:
n
3> (1) ST <Sm" o T < YSmiL.
m m.
Ping thirc xay ra khi va chi khi a; = a, + -+ a,, =
"\/%. Nhu véy, néu S 1a hing s6, thi T dat gia tri 16n nhét

bing VSmn-tkhia, =a, + -+ ay, = n\/% Nguoc lai,
néu T 1a hang sb thi S dat gia tri nho nhat khi a; = a, +
tay, = % Do d9, co6 hai dang bai toan sau day:

Bai toan 3.3 Cho cdc s6 khéng dm ay,ay,..., A thoa

man at +a} +--+ap =S khong doi, n la sé nguyén
dirong 16m hon 1. Tim gid tri I6n nhdt ciia biéu thirc

T=a;+a;+-+ap.
Bai toan 3.4 Cho cdc s6 khong dm ay, dy, ..., Ay thoa

man a, + a, + -+ a, =T khéng doi, n la s6 nguyén
dwong I6n hon 1. Tim gid tri nhé nhdt cia biéu thirc

S=af +aj+--+ap.
Cha y ring, cc bai toan trén co thé tong quat héa néu ta
. n . s
xét ham so f(x) = xk(n, k € N*,n > k). Vi f(x) la ham
16i trén (0; +00) nén véimoi a; > 0,i = 1, ..., m ta co:
f@)+r@§)+-+1(af) > f (a’f+a§+---+ar’;)_

m m

Ttc la
(a¥+a§+m+a%)k > (af+a§+m+aﬁ)n.
m m

Khi d6, theo phwong phdp da dugc trinh bay ¢ trén,
chung ta ¢6 thé tao ra mot sd bai toan khac nhau nhu sau:

Bai tap 3.5 Cho n,k € N*,n > k va cdc s6 khéng dm
a;,az,...,a, thoa man al +a} +--+al, =S khong
doi. Tim gia tri lon nhat cua

T =af+af+-+ak.

Bai tap 3.6 Cho n,k € N*,n > k va cdc s6 khong dm
a,,Qy,...,Qy théa man af +ak + -+ ak =S khong
doi. Tim gia tri nhé nhat cua

T=af+aj+-+ap.
4. Sang tao ra bai toan mai véi do kho ting lén

Dé tao ra cac bai toan mai co do kho tang 1én, mot céch
don gian la chon mot ham 16i phirc tap hon. Vi dy, xét ham
SO f(x) =x*v6ix >0.Taco

f'(x) = (1 + Inx)e~"x,

X

() = x? + (1 +Inx)%x* > 0,vx > 0.

Vay f(x) 12 ham 16i trén (0; +00). Sir dung ham s6 nay
va cac phuong phap sang tao ra bai toan méi da duge gidi
thi¢u va minh hoa ¢ trén, ta c6 the tao ra nhiéu bai toan khac
nhau. Mot sO bai toan nhu the cé thé phat biéu nhu sau:

Baitip 4.1 Chox,y,z > 0;a,b,c = 0,a+b+c = 1.
Chutng minh rang:

(ax + by + cz)¥¥by+ez < qx* + byY + cz?.

Baitdp4.2Chox,y,z> 0,x +y + z = a. Tim gid tri
nho nhat cua biéu thuc

P=x*+yY+2z*
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_ Bai tap 4.3 Cho n s6 duong x4, %3, -+, X Chibng minh
rang:
(x1 +x, o+ xn)w Xt a2 4 "
n n '
Mot cach khac dé sang tao ra bai toan méi c6 do kho
tang lén la ket hop gilra bat dang thc (1) vei phép bicn doi
twong duong va/hodc ket hop véi phép doi bien. biu nay
lam cho nguoi giai khd nhan dién dugc ham 1061 f(x) can
chon. Minh hoa phuwong phap nay thong qua mét ham so
don gian, 6 1a ham f(x) == Ch0 x,%;,..., X, > 0 VA

ay, dy, ..., an khong 4m va khong ddng thoi bang 0, ta c6
bat dang thurc:
Yieq aixi> T, aif ()
< .
f ( Z?:lai - 2?=1ai

Bét déng thtc nay trong duong véi

ai+az++an)? a;  a a
_lataptotan)” a1y G2 .y 90 3)
aixq+azxy++anxn X1 X2 Xn

bang thtc xay ra khivachikhix; = x, = --- = x, > 0.

Nhu vay, ta c6 thé tao ra bai toan méi nhu sau:

Baitap4.4Chox,y,z > 0;a,b,c = 0vaa, b, c khdng
dong thoi bang 0. Chirng minh rang
latbt)® _a b, ¢
ax+by+cz x y z
Déi véi ham f(x) = i, ta ciing c6 thé tao ra bai toan kho
hon bang cach d6i bién s6 két hop vai phép bién ddi tuong
duong. Vi dy, ta xét mot treong hop dac biét cia (3) la:
9 1

<I+i4l @)
x+y+z " x Yy z

N N ‘ a3 b3
Thay (x;y;z) lan lugt bang cac so (b—+a +

2 1z
C3
b;— + c), ta duogc
a
1 1 1

3 3 3
LHa S+b S+
9
a® b3 3
(§+C—Z+;)+(a+b+c)

’ 3 3
Tir day néu dit & + 2 + < = 1 ta nhan duoc bai toén
r b 4 N a r
tim gid tri nho nhat. Cha y rang, bai toan s€ kho hon néu ra
bién ddi twong duong cho dicu kién cudi, cling nhu biéu
thirc can chung minh nhu trong bai toan sau:
Bai tap 4.5 Cho a, b, ¢ > 0 thod man diéu kién
a°c? + b°a? + c°b? = a?b?c?.
Tim gid tri nhé nhat ciia biéu thire
b? c? a?
§= a3+ab? = b3+bc?
Bai toan sé trd ‘nén kho hon nhiéu néu ta cho (x, v,2)
trong (4) phe:ln nhiéu bo gi;i tri khac nhau va sau do cong
lai theo v€ d€ nhén duoc bat dang thirc cudi cung. Ta cling
¢ thé ket hop véi két hop véi phép bién ddi twong duong
va céc bat dang thtac khéc. Vi dy, thay (x;y; z) lan luot
bangbabosé (a+b+c;a+b+c;3a);(a+b+c;a+
b+c;3b);(a+b+c;a+b+c;3c) taduge

c3+ca?’

1 1 L R
a+b+c  a+b+c 3a  5a+2b+2c’
1 1 1 9
a+b+c  a+b+c  3b — 2a+5b+2c’
1 1 1 9
—_— =
a+b+c a+b+c 3c 2a+2b+5c¢

Ba bét dang thuc trén lan luot twong duong véi

ab( 2 1) - ab .
9 \a+b+c 3a) = sa+2b+2c’

bc 2 1 bc
b2y l)y b
9 \a+b+c 3b 2a+5b+2c

ca 2 1 ca
9 (a+b+c + ;) = 2a+2b+5c¢’
Cong theo vé cac bat ding thurc trén va &p dung bét ding
thic3(ab + bc + ca) < (a+ b + ¢)?,Va, b, c € Rtaduoc
ab bc ca
5a+2b+26+2a+5b+26+2a+2b+5c

1[2(ab+bc+ca) a+b+c
_5[ a+b+c + 3 ]
<E2(a+b+c)2 a+b+c]
~9|3(a+b+0) 3
a+b+c
T 9

Ding thie xay rakhivachikhia=b =c = §
Khi d6, ta c6 bai toan chimg minh bat ddng thirc hodc
bai toan tim gié tri 16n nhat nhu sau:
Bai tap 4.6 Cho a, b, ¢ > 0. Chiing minh rang
ab bc ca a+b+c
5a+2b+2c = 2a+5b+2c = 2a+2b+5¢ ~ 9
Bai tdp 4.7 Cho a,b,c = 0thdamdna+b+c = 1.
Tim gid tri I6n nhat ciia biéu thire:
ab bc ca
5a+2b+2c 2a+5b+2c 2a+2b+5¢
Tuong tw, néu thay (x;y;z) lan luot bang ba bd sb
(2a+ 2b +¢; 2a+ b + 2¢;5¢); (a+2b+2c;2a+
2b +c;5a); (2a+b+2c;a+ 2b + 2c;5b) vao bat

dang thire (4) ta dugc:
1 1 1 9
toz
2a+2b+c 2a+b+2c 5¢ 4a+3b+8c
1 1 1 9
to 2
a+2b+2c 2a+2b+c 5a 8a+4b+3c
1 1 1 9
o>
2a+b+2c a+2b+2c 5b 3a+8b+4c

Ba bét dang thirc trén lan lugt twong duong véi:

bc( 1 1 1) bc .
9 \2a+2b+c = 2a+b+2c  5c¢/ — 4a+3b+8c’

ca( 1 1 1) ca i
9 \a+2b+2c  2a+2b+c 5a/) — 8a+4b+3c’

ab 1 1 1 ab
=( + +o) o
9 \2a+b+2c a+2b+2c 5b 3a+8b+4c

Cong theo vé cac bat ding thirc trén, ta duogc:

bc ca ab

4a+3b+8c 8a+4b+3c 3a+8b+4c
< 1[ c(a+b) b(a+c) a(b+c) a+b+c]
— 9l2a+2b+c ' 2a+b+2c  a+2b+2c 5 I

Tir day ta dat didu kién a, b,c > 0vaa + b + c lahang
s6, chang hana + b + ¢ = 1, thi ching ta c6 bit dang thirc:
bc ca ab
4a+3b+8c  8a+4b+3c 3a+8b+4c

1(c-c? | b-b?  a-a? 1
< H(E A+ + 22 4+3).
9\ 2-c 2-b 2—a 5
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Dé danh gia dugc gia tri I6n nhat ¢ vé phai cua bat dang
thirc cudi ciing, xét ham sé f(x) =
f7(6) = = 575 < 0,¥x € (0;1). Suy ra, f(x) Iom trén

(0;1). Do d6, v6i a,b,ce (0;1),a+b+c=1 thi
f(a)+f(b)+f(c) < f <a+b+c)- Tie 1a

c=3 () =3

Ding thirc xay rakhivachikhia =b = ¢ = § Tir day
ta c6 bai toan tim gid tri 16n nhat nhu sau

Bai tdp 4.8 Cho a,b,c 20 thcamdna+b+c=1.
Tim gia tri Iom nhat cua biéu thirc

c— bb
2—c Zb 2—

bc ca ab
8a+4b+3c  3a+8b+4c

4a+3b+8c
Dé két thic phan nay, ta xét thém ham sé f(x) = e

Dung dao ham cap hai, d& dang chi ra rang, f(x) 15i trén
(0; +00) va 16m trén (—oo; 0). Dé tao ra cac bai toan kho,
ta két hop bat dang thirc diéu kién can va du cia ham 15 va
ham 16m vé&i phuong phap ddi bién. Vi du, néu a,, a, > 1,
ta dat a; = e*1,a, = e*2. Khi d0, ta c6 x4, x, € (0; +0).
Vi thé,

f <x1 + xz) < fOx) + fxz)
2 2
2 < 1 1
14+yaa; ~ 1+a; 1+ay

Néu0 < a;,a, < 1, tadit a; = e*1,a, = e*2. Khi do,
taco x;,x, € (—o0;0). Vi theé:

f (x1+xz) > f(x1)+f(x2) o 2 > 1 1 .
2 2 1+Jaia; 1+aq 1+a,
Bai tap 4.9 Chitng minh cdc bat ding thire
1 1 2 .
° < .
1+a; 1+a; ~ 1+Jaia; vii ay, a; € (0;1).
1 1 2 .
[ JE— [ . ).
1+ay + Ttay = 1tvarag O Ao @2 € (1; +00)

Trong trudng hop tong quat, ta c6 cac bai todn méi sau:
Bai tap 4.10 Chitng minh cdc bdt ddng thirc

1 1 1 n
. 4ot <—
1+aq 1+a, 1+an 1+y/aqa;z...an
voia; € (0;1),vi=1.2,...,n
R 1 1 1 n
1+a; 1+a, 1+a,  1+"%/aja;..an

voia; € (1;+0),Vi=1,2,...,n

5. Sang tao cac bai toin méi trong tam giac
Trong phan ndy, ap dung cac y tuong, phuong phap da
dugc dé xuét va minh hoa trong phan trude cho cac ham sd
khac nhau két hop véi cac yéu t6 hinh hoc dé tao ra cac bai

toan mdi trong tam giac.

Trudc hét, xét ham sb f(x) = xiz Cho xq,x5,...,x, >
0Vvaay,ay,...,a, khong am va khong dong thoi bang 0. Vi
N J4 1
ham s6 f(x) = )
Theiax\ _ e aif (x)
(B < o /G0,

Zi:lai Zi:lai

10i trén (0; +00) nén ta c6 bat dang thirc:

Bét dang thirc nay tuong duong voi:

(ag+az+-+an)?

e T AT )
(a1x1+azX5++apxn)? = x2 + x% Tt x2

Dang thirc xay ra khi va chi khi x; = x, + -+ + x, > 0.

Ta ¢ thé dung bét dang thirc nay két hop véi cac yéu t6
hinh hoc dé tao ra cac bai toan chirng minh bat dang thaec, tim
gid tri I6n nhat, nho nhat trong tam giéc. Vi dy, véi x,y, z la
cac s6 duong bat ki va a, b, ¢ 1a do dai ba canh ciia mot tam
giac 6 chu vi 2p. Ap dung bat dang thirc trén, ta co
@, b o 8

x2  y2 ' 22 T (ax+by+cz)?’

Tir bat dang thirc nay va st dung phwong phap dic biét
hoda, ching ta sdng tao ra cac bai tap sau lién quan dén tam
giac nhu mét so bai toan sau:

Bai tap 5.1 Cho tam giac khong suy bién ABC véi do
bai ba canh 1a a, b, c 1#ing véi cac goc A, B, C va R la ban
kinh dwong tron ngodai tiép tam gidc. Chuirng minh rang

(a+b+c)3
~ 2R(asinA+bsinB+csinC)2’

1 1 1

sind sinB sinC

Chu y rang ban kinh dub‘ng tron ngoai tiép tam giac
ABC dugc xac dinh boi 2R = . b=

SinA _ sinB _ sinC’

Bai tap 5.2 Cho tam giac nhon ABC vdéi dé bai ba canh
1a a, b, c 1ng Véi cac goc A, B,C va cb chu vi bang 2p.
Chirng minh rang

a b c 8p3

(acosA+bcosB+ccosC)?’

cos?2A  cos?B  cos?C

Bai tap 5.3 Cho tam giac ABC vdéi dé bai ba canh la
a, b, c ung vdi c&c goc A, B, C va c6 chu vi bang 1. Ki hiéu
my, my, m, theo thir ty la dé dai cac dwong trung tuyen
Xuat phét ter cdc dinh A, B, C. Chitng minh rang
1
(amg_+bmb+cmc)2

a mb mc
Dé két thic phan nay, ta chuyén qua xét ham sb
f(x) = e* véi k # 0 1a s thuc cho truge. DE thiy ring
f(x) = e* 1a ham 15i trén R. Do d6, vdi ay, ay, .. 0 €
[0;1], &y + @p + -+ @, =1, dung bét dang thirc vé diéu

kién cin va du cua ham 101 ta co

fQEE aix) < Tty aif (x;)
hay
ek Zicy @ixi < Y ek
. Pé tao ra cdc bai toan kho hon, ta két hop bt dang thirc
dicu kién can va du ciia ham 16i va ham 1dm véi phuong
phap doi bien. Vi du, dat y; = e*¥i,i = 1,...,n, ta nhan
duogc bat dang thirc sau
az
y1 V2
Dapg thirc xay ra khi va chi khi x; = x; 4+ -+ + x,,. Tur
day, két hgp véi cac yeu to hinh hoc, ta cé thé tao ra nhiéu
bai toan v€ tam gidc khac nhau. Du6i day 1a mét s6 vi du
nhu the.
Bai tap 5.4 Cho tam giac ABC ¢6 chu vi bang 1 va
a,b,c la do dai cac canh. Chitng minh rang:
a)a®- b - c¢ < a®+b?+c?,
b) a? - b€ - c* < ab + bc + ca.
Bai tap 5.5 Cho tam gi4c ABC c6 chu vi bang 1 va
a, b, c la do dai cac canh. Ching minh rang:

WY S @Yyt Ay ot A Yy
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2,52, .2
a) ae® + bel + ce€ > @ th7Hc7,
b) aesinA + besinB + CesinC > easinA+bsinB+csinC

Bai tap 5.6 Cho tam giac ABC c6 chu vi bang 1 va
a, b, c la d¢ dai cdac canh. Goi mg, my,, m., hy, hy, h, theo
thr tu la d¢ dai cde dwong trung tuyén va dé dai cac dirong
cao xugt phat tir cac dinh A, B, C. Chitng minh r[ing

a) ae™a + he™ + ceMc > edMatbmpteme

b) aela + be™ + celc > ethatbhptche,

6. Két luan

Trong bai bdo nay, nhém tac gia da trinh bay phuong
phap sang tao bai toan vé& ching minh bat dang thirc, tim
gia tri 16n nhét, gia tri nho nhét dya trén bat dang thirc vé
diéu kién can va du cua ham 16i va ham 16m. Nhom tac gia
d3 minh hoa phuong phap nay thong qua mét sé ham co
ban, thudng gip; Trinh bay phuong phéap két hop bat dang
thirc nay voi phép bién ddi tuong duwong, dbi bién va/hoic
cac yéu t6 hinh hoc dé tao ra nhiéu bai toan khac nhau c6
do kho tang lén. Nhitng y tudng nay cling dugc minh hoa
cu thé trong bai. Tir phwong phap duoc dé xuét va cac vi
du minh hoa, nguoi doc co thé tu tao cho minh nhiéu bai
toan khac voi d6 kho khac nhau. Tuong ty nhu trong

nghién ctru [7], ta hoan toan c6 thé két hop phuong phap
nay voi cdc bat dang thirc co ban nhu bat dang thauc AM-
GM, bat dang thuc Cauchy-Schwarz,...
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