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VAN DUNG TRI THU'C HAM DE GIAI MQT SO BAI TOAN
O PHO THONG

TS. Pinh Quang Minh*
TOM TAT

Chii d@é ham dwoc xudt hién xuyén sudt trong chuong trinh Todn hoc phé théng,
vi vy viéc vin dung tri thirc ham dé gidi todn va thong qua dé rén luyén kj ndng
gidi todn la rdt can thiét. Bai viét tdp trung vdo viéc chi ra nhitng dang todn ¢ phé
théng ¢ thé gidi dwoc nho van dung tri thire ham va néu ra cac dinh hwéng gitip
gido vién cé thé hedng dan hoc sinh tdp luyén nham hinh thanh mét s6 ky nang gidi
todn nho vao viée vin dung tri thire ham. Cdc dang todn ndy cé thé dwa ra tir I6p 10
va né xudt hién kha nhiéu trong cac dé thi vao dai hoc, cao dang Va trung hoc phé
théng quéc gia.

Tir khoa: Tri thirc ham, ky nang gidi toan, ngi dung, y twong, hoat dong

Trong nhiéu nim tré lai day viéc toan & pho thong.
xuat hién nhiéu bai toan (BT) kho trong
céc ky thi vao Pai hoc & Cao dang hay
ky thi trung hoc pho thong qubc gia ma

1. Mot s6 dang toin ¢ phd théng co
thé giai dwoc nho van dung tri thirc
. ham
viéc gidi n6 nhiéu lac phai van dung cac . )
kién thirc vé ham dang kha phd bién. O pho thdng cic BT gié,i dugc theo
huéng van dung TTH c6 thé chia so bd
nhu: giai hay bién luin phuong trinh thanh hf‘i loai: Logi 1 : Nhﬁng BT‘C(') noi
(PT), hé PT, chung minh bat déng du1:1g de cap truc tiép dén chu dé hérp,
chang han nhu: BT khéo sat sy bién

Cac BT nay lién quan dén cac van dé

thic..., diy la nhimg BT Dai sd tuy , :
nhién khi giai n6 thuong van dung kién thién ctia ham so, chirmg minh mét diém
thirc cta Giai tich. Vi thé khi day hoc, ~ nao d6 thuoc hay khong thude do thi cua
gi4o vién (GV) cin c6 nhitng BT ma mot hé‘m s0 da cho,... Lf)ai2: Nhiing BT
nhin bé ngoai khé c6 thé nhan ra cac moi
lién h¢ dén ham. Nhitng BT thuong co
chira mot trong cac dac trung cua ham:

viéc giai no6 phai van dung kién thirc
lién phan mon. Cac dang toan nay co
thé xuat hién tir 16p 10, khi ma mot s6 : :
tri thire ham (TTH) duoc trang bi kha tuong tng, bién thién, phu thudc (c6 thé
day du. Néu duoc tap luyén sém va co tu(‘{ng minh, hay khong tuong mmh)
chit dinh thi s& hinh thanh cho hoc sinh ~ Chang han nhu: BT chimg minh bat
(HS) mot sb k§ ning (KN) giai toan dang thurc thdng qua viéc van dung tinh
nho vao vao viéc van dung TTH. Vén : -
d 1a GV can chi ¥ nhitng dang toan trung tuong tng, bién thién phu thudc dé
giai toan.

don diéu cta ham s6, hay khai thac dic

nao co thé giai dugc nho van dung vao
TTH? Va c6 nhitng hudng dan nao dé V6i loai BT thir nhat HS dé dang
gilp HS bict van dung TTH vao giai hon trong viéc van dung TTH dé giai

"Truong Pai hoc Pong Nai
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chung, bdi 1€ khi gidi loai toan nay HS
dd dugc dit trong “tinh hudng ham”.
Dbi v6i loai thir 2 thi khong dé dang
nhu vay, lam thé nao dé HS co thé giai
dugc mot BT nhin bé ngoai kho nhan ra
mdi lién hé véi ham bang cach van
dung TTH? Dé giai quyét van dé nay thi
trong qua trinh day hoc théng qua céac
chu dé (tryc tiép hay gian tiép lién quan
dén TTH) GV c¢o6 thé dua vao mot sd
dinh huéng giup HS van dung TTH
trong giai toan, dong thoi xem day 1a co
so d& GV huéng dan HS giai cac bai
toan lién quan dén TTH.

2. Mt s6 dinh hwéng gitip HS vén
dung TTH vao gidi toan nhim phat
trién ky niing giai toan

Pinh hwong 1: Tdp trung vao
huong déan HS vin dung duwoc TTH vao
viéc gidi nhimg BT da dang ma bé
ngoai twong chung khong co lién quan
@i dén TTH, tudn theo qui trinh: Lira
chon noi dung — Hinh thanh y tuong —
Thuc hién hoat dong.

Theo [1] “Dé hoc duge mot KN, HS
can biét chung ta trong chd & cac em
phai c6 kha ning lam gi, va lam nhu thé
nao (1am chi tiét). Cac em phai biét vi
sao lam cach do 1a tét nhat, cung véi
nhiing thong tin phu hop (gidi thich).
Céc em phai c6 co hoi thyc hanh (st
dung), dugc kiém tra va hiéu chinh d6i
voi viée thuc hanh d6”. N6i cach khac,
trong viéc hinh thanh KN cin tuan theo
theo qui trinh “Lua chon noi dung —
Hinh thanh y tuong — Thuc hién hoat
déng”. V& lua chon ndi dung GV can
tap trung véi nhitng dang toén loai 2 (co
thé tir 16p 10), dé hinh thanh ¥ tudng
GV nén tap HS tu tra 10i cc dang ciu
hoi nhu: C6 thé giai BT theo hudng van
dung TTH dugc khéng? Mudn thé can
st dung nhitng TTH nao? Con viéc thyc
hién hoat dong thi can xdy dung mot hé
théng ciu hoi thich hop dé goi ¥ cho
HS nham phat hién ra nhitng TTH an
chura trong BT va van dung né dé c6 thé
giai dugc BT. Cac cau hoi hoac do GV
dat ra, HS thdo luan tra 101 hay co su
huéng dan cua GV, hoic HS tu dit ra
va ty tra 16i. So d6 va mbi lién hé ctia

quy trinh nhu sau:

dén ham

Noi dung: Y twéng: Hoat dong:
Nhitng BT ma Nhin nhén BT Céac cau hoi goi ¥
bé ngoai tudng theo nhiing dé HS trao doi
chung khong TTH va van thao luan dén khi
c6 lién quan gi dung cac tri nam bét dugc y

thire do dé giai

tuong cung giai
phép thuc hién
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Vi du 1 (VD1): Gidgi PT:
JIX+3—2—x =IX+7 —x-2 (1)

e NoOi dung: Pay dang toan thuong
gip ¢ 16p 10, HS c6 thé giai theo cach
thong thudng, két qua x = 2.

e Y tuong: Dung TTH dé giai BT
theo cach khac (HS I6p 10 da hoc dinh
nghia PT va tdp xdc dinh cua PT).

e Hoat dong: Li¢u c6 nhiing TTH
nao dugc hoc cd lién quan dén BT? C6
thé xem vé trai vé phai cua (1) 1a cac
ham s6 dugc khong?... Tir nhimng goi ¥
d6 dé HS xem (1) dudi dang f(x) = g(x).
Khi di quan niém mdi vé 1a mot ham sb
thi goi cho ta viéc dau tién can lam la
xét tdp xac dinh cua ching. Tu do

huéng HS t61 cach gidi: xét
f(X) =v11x+3-/2—x va
g(x) =VOX+7 —x-2, do

D; nD, ={2}, nén (1) c6 nghiém duy
nhit x = 2.

VD2: Gidi bdt PT: Nx-2-x-6<8 (1)

e NoOi dung: Day la mdt BT trong
SGK toan 10 hién nay, bai nay HS c6
thé giai theo cach giai thong thuong, két
qua X=>6.

e Y tuong: Dung TTH dé giai BT
theo cach khac (HS lop 10 da hoc tinh
don diéu cia ham sé6

y=x,y=x+b).

e Hoat dong: Li€u c6 nhiing TTH
nao duogc hoc cé lién quan dén BT? O
day can c6 thém budce hoat dong chuén
bi dé HS ¢6 dugc tri thirc vé tinh dong
bién cia ham s6 dang: vy

JX+b+x+c.

105

Tir d6, goi ¥ cho HS lam sao xuét
hién dugc dang téng cua hai can bac hai
trong BT? Dé hudng HS t6i (1)

= x—2+\/m>1 (2). Co thé
xem vé trai cua (2) 1a mdt ham s duoc
khong? ... , tor nhitng goi y do, dinh
huéng HS t61 cach gidi: bat f(x) =

Jx=2++/x—6 (Df = [6; +x)), do f
déng bién trén D nén Vx>6

<:>f(x)2f(6):2>1.
cuabat PT1a x>6.

Vay nghiém

Loi giai sau ciia BT c6 thé khong
ngan gon bang 101 giai dau, tuy nhién
diéu d6 co thé gitp HS phat trién KN
giai toan do 1a van dung tinh don diéu
ciia ham s6 dé gidi bat PT. Néu HS
dugc tap luyén nhiéu bang nhitng BT
tuong ty thi KN d6 tré thanh thuan
thuc, ltic d6 HS c6 thé giai dugc nhiing
BT kho hon, chfmg han: Gidi bat PT
IX=2+/2x+3+/3x+7 >8,

VD3: Cho ba sé dwong a, b, c,
trong dé a > ¢, b > ¢. Chitng minh rang

Je(@@—c) +,/c(b—c) </ab .

e NoOi dung: Day 1a BT ching minh
bat dang thirc, nhin bé ngoai khé c6 thé
nhan thdy mdi lién hé véi nhimg TTH.
Thong thuong HS s€ gidi theo hudng
van dung bat dang thirc C6 — Si hay
Bunhiacépski.

e Y tuwong: Dung TTH dé giai BT
theo cach khac (HS lop 10 da hoc
vecto, biéu thirc tich vé huéng ciia hai
vecto, c¢é két qua uv < ‘G‘M)

e Hoat dong: Day 1a BT rat kho dé
tim ra méi quan hé gita TTH véi
nhing gia thiét di cho. Tuy nhién c6
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thé loi dung sy tuong Gmg giita cdp s6
thwe (x;y) v6i mét vecto, giita mot sé
thyc nao do voi tich vé huong cua hai
vecto, giita mot 6 thuc ndo dé véi dé
lon cua mot vecto. Tu hinh thic cua
BT, do uv<|u.v
nhiing tuong Ung gitta nhiing cap so
trong cac sb a, b, ¢ Vi Uva v sao cho
u.v 1a vé trai, con ‘GHQ‘ 1a vé phai cua
BDT? Y tudng d6 c6 thé giap HS tim

, litu co thé dat

ra: a = (»\/a—c;\/E); V=
(Vewb—c), & g =
Je(@—c) +4Jc(b—c) va fullvi=

Jab.

Qua cac VD trén (tir mirc d6 dé dén
kho ciia sy xuat hién TTH trong BT),
cho ta thiy hai budc: Hinh thanh y
tuéng (van dung nhitng TTH nao) va
thuc hién hoat dong (trd 161 nhitng cau
hoi nao dé tim ra mbi quan hé gitta ¥
tuéng va ndi dung BT) la quan trong
nhat. Ttr d6 chung t6i cho rang voi HS,
ngoai vi¢c dugc trang bi mot s6 TTH co
ban, thi diéu mau chét 1a tu HS (hodc ¢
sy goi y cua GV) tim ra dugc nhiing
TTH an chira trong BT tir d6 co thé tim
ra cong cu thich hop lién quan dén TTH
dé giai. Cac ky thuat: “Phdt hién hodc
thiét ldp ciing nhw nghién ciru va lgi
dung nhitng sw twong vmg, bién thién,
phu thudce” giita cac yéu t6 trong BT 1a
rat can thiét. Pé 1am duoc didu nay HS
phai dat ra cho minh nhitng cau héi
du6i day: Véi méi phan tir ciia tdp hop
nay cé chiang mét phan tir twong ing
duy nhat lién hé véi né thudc tip hop
kia? Liéu cé thé biéu dién si twong iing
da phdt hién dwoc bang cong thirc ciia
nhitng ham sé quen thuéc khong? Liéu
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cé thé tan dung cac tinh chdt cia ham
6 nhu don diéu, do thi, gid tri I6m nhat,
nhé nhat,... @é giai BT dwoc khong?
Véi nhitng BT c6 chira nhiéu dai lwong
bién thién, lidu cé thé tan dung gia thiét
va cdc tinh chat chung cia né dé qui vé
mot bién? Liéu cé thé chuyén hoa noi
dung va hinh thire BT vé BT méi ¢6 lién
quan dén TTH (dat an phu, “phién
dich” theo ngon ngit ham,...)? Viéc tu
tra 101 cac cdu hoi trén hy vong giap HS
nhan ra cac yéu t6 ham trong BT.

Pinh hwdéng 2: Xay dung mot quy
trinh gidi phu hop, trong do chu trong
xdy dwng va truyén thu tri thirc phirong
phap.

Thong thudng c6 ba giai doan dé
giai BT theo hudéng van dung TTH.
Giai dogn 1: Nhin nhan BT ban dau
theo hudng van dung TTH, roi “phién
dich” thanh BT méi mang mau sic
“ngdn ngtr ham”. Trong d6 chu trong
phan két luan cta BT ban dau phai
“phién dich” sao cho sat vd&i nhiing
TTH nhdm tao thuin luan loi cho
huéng tim 1061 gidi BT méi. Giai doan
2: St dung cac TTH dé giai BT moi.
Giai dogn 3: “phién dich” nguoc lai, tirc
14 tra 161 nhing yéu cu cia BT ban dau.

Viéc hinh thanh cho HS nhitng BT
mau ciing nhu dé ra dugc nhitng PP cu
thé cho tung loai BT 1a viéc lam rat can
thiét, c6 nhu thé HS méi co thé “bit
chuéc” dé giai cac BT tuwong tu. GV
phai phan tich khéo 1é0 dé bat ra dugc ¥
twong, xday dung cac cau hoi thich hop
dé huéng HS vin dung TTH vaio gidi
BT. Céan cha y dén viéc huéng din HS
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tu chuyén héa néi dung va hinh thirc BT
nham tim ra céng cu thich hop lién
quan dén TTH dé gidi todn. Co thé ké
mot s dang chuyén d6i BT thuong gip:
Chuyén déi BT bang phwong phép (PP)
ddt an phu; Chuyén BT chimg minh BPT
thanh BT tim gid tri I6n nhat, nhé nhat cia
ham s6; Chuyén BT tim gid tri I6n nhdt
va gid tri nhé nhat ciia ham sé vé BT
chirng minh BDT;...

Xay dung va truyén thu nhing tri
thirc PP: Viéc xay duyng cac tri thirc PP
c6 thé xuat phat tir nhiing tri thirc trong
gio hoc 1y thuyét (nhan dang tri thirc
moi), ciing c6 thé théng qua cac hoat
dong giai toan (co thé giai mot BT cu
thé). GV c6 thé xay dung va truyén thu
tri thirc PP bang cach xay dung cac
thuat giai (dung 10i hay dung so do),
sau d6 diéu chinh thuat giai d¢ HS nam
sdu hon bang cach phan tich va cho VD
dan dat HS kiém chung, phat hién ra
nhiing sai 1am va giup cdc em vuogt qua
nhing kho khin d6. Chang han, véi giai
va bién luan PT, Bét PT, hé PT, ta c0
lwoc do giai:

- Bién d6i PT(Bat PT) vé dang f(x)
=g(m) hay f(x)=g(m); f(x) <g(m)

- Khao sat su bién thién cua ham s
f(x) trén tdp xac dinh D, tim gia tri 16n
nhét, nho nhat

- Tir bang bién thién suy ra cac gia
tri m can tim

{ ta

f(t)

(thwong 13 ham s6 lién tuc trén tap xéac
dinh cua no)

f(x)=f(y)
g(x,y)=0

Néu hé PT co dang
¢ thé xét ham y =
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- Néu ham f(t) don diéu thi ta suy ra

tlép

e 0.

X =y va giai
- Néu ham f(t) c6 mot cuc tri tai x = to,
lac d6 ta co x = y hodc x, y ndm vé hai
phia cua to.

Dé minh hoa rd nét hon, chling ta xét
mot s6 BT trong ky thi tuyén sinh Dai
hoc va Cao dang nam 2013 ma khi giai
n6 c6 van dung dén TTH.

Bai 1 (CP - 2013): Tim m dé bat
phuwong trinh
(X—2—-m)\x—1<m—4(1) cb nghiém.
Loi giai:

(X=2)Vx—1+4
1++/x-1
cau bai toan < f(X)<m c6 nghiém
vxe[L+0). Pit t=vx-1. t=0 lic
t'—t+4
’ t+1

sat ham s6 g(t)tacé m>2.

Bai 2: (Khoi B — 2013).Cho a, b, c la
cdc so thuc dwong. Tim gi tri [on nhat
(GTLN) cua biéu thirc

4

Def(x)= <m.Yéu

d6 f(x) tré thanh g(t) = khao

9

P= _
\,/a2+b2+c2+4 (a+b)y/(a+2c)(b+2c)

Loi giai: Taco

(a+b)y(a+2c)(b+2c) < (a+b) 2R +4C

<2(a’+b* +c?)
t=vaZ+b2+c’+4, voit > 2. Lic d6

Dit

volr  t>2.
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—(t —4)(4t° + 71> — 4t -16)

Do
t?(t? — 4)?

f'(t)=
4% + 7t?
khit > 2, nén £(t) = 0 khi t = 4. Dya

Va0 bing bién thién f(t) = P < g .

Khia=b=c=2thi P:g.VéyGTLN

cua P la §
8

Bai 3 (Khéi D — 2013). Cho x, y la cac
s6 thuc dwong thoa mén diéu kién
xy<y-1. Tim GTLN cua biéu thirc
X+Yy X—2y

X —xy +3y? B(x+y)

Loi giai: Ta co

P=

L

oY Ly

nén O<§£1. bat t:130<t£1.
y 4 y 4
Lac d6
t+1 t-2 _f(1).
\/ “t+3 6(t+])
f10) “3t+7 1 Ny
2/(t? —t+3)° 2(t+1)
3t+7 85
02 —t+37° 27
2,/(t"—t+3) nén
1 1
— >_
2t+1)° 2
£(t) > 0 vi thé f(t) 1a ham dong bién

ta co

1
Vie(0,=]=
( 4]

—4t-16=4(t*-4) +t(7t—-4) >0

1 1. 7+105
Vie(0:2]= f(t) < f(5)=——Y2
e( 4] (t) (4) 20
nén GTLN o P 1a p o /F10V5
1
X==:1y=2.
5

Bai 4 (Khdi A — 2013). Gidi hé phirong

Ay 1 4 —
trinh {«/x+1+«/x 1 Jy +2=y(@)

X2 +2x(y -1 +y*—6y+1=0(2)

Loi giai: Diéu kién x>1. Tur (1) ta cb

x+1+4x-1= \/(y“ +D)+1+ {‘j(y“ +D)-1
(*). bat f(t)=+t+1+yt-1 thi f
dong bién Vte[l+w), tr (*) ta cb
f(x)=f(y*+1) & x=y*+1, thé vao
(2) ta tim dugc nghiém cua hé 1a (1;0);
(2)

Bai 5 (Khoi A — 2003): Cho X, y, z la
ba so dwong va X+Yy+7<1l, chung
minh rdang

P= x2+i2+ y2+i2+ z%%z@
X y z

Loi giai: Dat

U= )=y 2rw=(53)
X y z

= Pz‘ﬁ‘+‘\7‘+‘\7\/‘2‘ﬁ+\7+ﬁ‘ hay

\/(x+y+z) +(—+ 1+ )

93 93
\/»\/(xyz) N / e

Dit t = 3/(xyz)?

X+Yy+1z

=0<t<( )zsé.Xétham



TAP CHf KHOA HOC - DAI HOC DONG NALI, SO 03 - 2016

ISSN 2354-1482

f(t)=9+ % Vvt e (0; %] do f(t) nghich
iy 1 1
bien Vte (O;§] = f{)>f (5) =82

nén P >+/82 (dpcm).
3. Mot s6 dang toan lién quan
3.1. H¢ hoan vi

Gia sir co hé :

f(z,) = g(x))
dang nay ta dya vao tinh chat (TC) sau:
TC1: Néu f(x) va g(x) 1a cac ham cing
tang hodc cung giam trén tp xac dinh va
(T, 75,1,
xac dinh thi T =Ty =

xn) la nghiém cuda h¢ trén tap

=2 .
n

TC2: Néu f(x) va g(x) khac tinh don di¢u
trén tdp xac dinh va (z;,7,...,7,) 1a
nghiém cua h¢ trén tdp xac dinh thi

T =Ty =...=T, néun lé;
Ty =%0 =...=Z , .
1 3 n=1 péu n chin.
Ty =Ty =...=1T,

VD4: Giai hé:
Vz? =22+ 6 log;(6-y) ==z

x/yQ —2y+6logs(6—2)=y
V22 —22+6logg(6—1) =2

HDG: H¢
log36 Y)
\“’ —2“6 f(y) = g(2)
< 1logy(6 - 2) fz =g(y)
\fy —2y+6 f(z) = g(2)
10g36 z)
\/ -22+6
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Trong do
t

f(t) =logz(6-1) ; g(t)=%
t°—2t+6

véi te(-o;6); Ta co f(t) la ham

nghich bién va g (t) co

o) =—220 S
9 3
(t -2t + 6)
Vt € (—o0;6) = ¢(t) 1a ham dong bién.
=z =y=z.thay vao h¢ ta cob
log, (6 —x) = ° PT nay co
4(6-7) = ————
V22 -2z +6
nghiém duy nhat =3

>r=y=2=3.
3.2. Ung dung ham 16i
TC1 (Bat dang thikc tiép tuyén)

Cho ham s6 y = f(z) lién tuc va c6 dao
ham dén cap hai trén [a;b] .

a) Néu f"(2)>0 Vz ela;d] thi
f(z) = f'(xo)(x - mo) + f(fo) Vi, € [a; ]
b) Néu f"(z)<0 Vz e[a;b] thi

f(z) < f'(x())(x - 550) + f(mo) v37()
TC2 (Bat ding thikc cdt tuyén)

Cho ham s6 y = f(z) lién tuc va c6 dao
ham dén cap hai trén [a;b] .

a) Néu f"()>0 Vz elab]

z—a)+ f(a)

thi

‘v’xO IS

f"(z) <0 Vzela;b] thi
MO0 (1 0y + 0

; on IS

€ [a; 0]



TAP CHf KHOA HOC - DAI HOC DONG NALI, SO 03 - 2016

ISSN 2354-1482

Ding thire trong cac BPT trén c6 khi va
chi khi z =a hoac z =5.

VD5 (Vé dich Toan Ba Lan 1996): Cho

a,b,cZ—% va a+b+c=1. Ching

minh rang:
@« b, e 9
a®+1 ¥ +1 2+1 10

HDG: Ta thdy ding thic xay ra khi

a:b:c:% va BDT da cho c6 dang:

trong do

@)+ 1)+ 1(0) <

f(w) =

Vol x €[-

»Jklw

2.
22 +1 2
Tiép tuyén cua d6 thi ham s6 y = f(x)

Y , R . 1 .
tai diém cO hoanh doé x=§ la :

_ 36z +3
50
Ta co:
36:E+3_f(x)_36x+3_ T
50 50 22 41
_1\2
=(3x 1) <4x+3)20Vme[—§;§]
50(z” +1) 472
Viay :
a b c 36(a+b+c)+9
+ + <
a2+1 b2+1 c2+1 50
dpcm.

3.3. Ung dung d6 thi

Néu d6 thi y = f(x) va y = g(x) tiép xtc
nhau tai Xo thi ton tai mot khoang (a;b)
chtra xo sao cho trén khoang d6, d6 thi
ndy nam dudi d6 thi kia nén
f(X)>(=)g(x),vxe(a;b). Su dung
TC niy ta c6 thé chimg minh mét s6

Cho
man

BDT co dang sau:
aeDcR,i=1n thoa

Y 9(a)=()ng(m) voi m thude D,

i=1
ching minh ring Z f(a)=()nf (m).
i=1

Dé giai loai toan nay, ta di tim cac sd
thuc a, b sao cho dd thi ham sb y = f(x)
tiép xuc v6i d6 thi ham s6 y=ag(x) +b
tai xg = m. Sau d6 ta chung minh dd thi
nay nam dudi d6 thi kia trong mot
khoang hay doan nao d6. C6 thé chia ra
mot s6 dang cu thé nhu sau:

Dang 1: Bai todn c6 gia thiét tong binh
phirong cdc bién bang hang s6:

VD6. Cho céc sb a,b.c duong théa man
a? +b? +c? =1, ching minh rang

a N b N c >3«/§

b>+c? a’+c¢? b’+a? 2
HDG: Do abyc €(0;). Ta co

a N b N c _ a N b N C
b?+c® a’+c® b’+a’ 1-a®> 1-b* 1-c?

Tir d6 ta tim hai sé m, n sao cho d6 thi
ham s6 y=mx?*+n nam phia dudi dd

trong khoang

B3

thi ham s y:1 X2

(0;1) va tiép xtic nhau tai X, = 3 Tu
~=mx’+n
9 Y “A e , —X ,
= —diéu kién tiép xtc ) co
10 X“+1
5 = 2MX
(1-x%)
: 3 3V3
nghiém X, = %, ta tim dugc m= Tf
va n 0. Ta ching minh

BELH

> 2

x?,¥x e (0;1), tir d6 ta co
1-x?

dpem.
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Dang 2: Bai todn co gia thiét tich cdc
bién bang hang s6:

VD7: Cho céc s6 a,b‘,c duong thdéa man
abc=1, chung minh rang :

a N b N c S 32
Jl+a 1+b Jl+c 2

HDG: Tt abc = 1, ta ¢6 Ina + Inb +Inc
= (. Ta tim hai sO m, n sao cho d0 thi
ham s0 y =mInx+n nam phia dudi do

X
\/1+ X

(0;+o0) va tiép xtic nhau tai X, =1. Tur

thi ham s6 y= trong khoang

X
=mInx+n
S o J1+x
dicu kién tiep xuc
2+ X m

2 Ja+x? X

c6 nghiém ta tim duoc

m = va n= Ta chirng minh

X, =1,
1
f

3
42
Inx+

"

ang cach xét ham s6

0= r 1

ta c6 bang bién thién

, VX € (0;+0) b

X |0 1 oo
£(x) -0 +
f(x)

~,

Nén f(x)> f(1) =0, tir d6 ta co6 dpcm.

Dang 3: Bdi todn bat dang thirc dong
bdc co hiéu gitta bdc cua tir va bdc cua
mau khac 1:

, VX € (0; +0) trinh

111

VD8: Cho céc sd ab,c duong , chl:Ing
minh rang
a’-b® b*-c® c*-a’
+ + >
a+3b b+3c c+3a

HDG: Ta tim hai s6 m, n sao cho dd thi
ham sb y=mx?+n nim phia dudi 46
3

.1y A X =
thi ham s0 y=
X+

(0;+o0) va tiép xtic nhau tai X, =1. Tu
X -1
X+3
2x° +9x% +1
(X +3)?

trong khoang

=mx®+n

diéu kién tiép xtc
=2mx

co nghiém X, =1, ta tim dugc m = g va
-3 , .

n= E . Ta chiing minh
-1

X+3
co dpcm.

>3(X —-1),vx € (0;+00), tir do ta

4. Mt s6 bai toan vin dung

Béi 1(HSG QG - 1996 ): Hay bién luan
sO nghiém thyc z,y cia hé phuong

sau theo tham sb a,b:
Py -yt =a’
x2y + 2xy2 + y3 = b2

Bai 2 (HGS QG — 2005 ): Cho céc s6
thuc a, b, c . Chirng minh rang

6(a+b+c)(a2 +0? +c2) < 27abc+10(a2 +0? +02)5

Bai 3 (HSG QG - 2007 ): Hay xac
dinh s6 nghiém cua hé phuong trinh
sau:

22 + Y~ =29
log, z.10gy y =1
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Bai 4 (Albania 2002): Choa,b,c > 0. Bai 7:

Ching minh rang : a) Cho x, y, z duong théa min
2 2 2 _ , . 3

1+\/§(a2+b2+(:2)(1+1+1)2a,+b+c+\)0z2+b2+c2 X +y +2 _1’Chmgmlnhrang

3\/5 a b ¢ 1 1

—+1+——(x+ y+12)> 23

X z

Bai 5 (Olympic Todn Nhdt Bin 1997). y

Cho a,b,c > 0. Chirng minh rang : b) Cho x, vy, z giuong thoa man
Xyz =1, chung minh rang

(b+c—0L)2 N (c+a—b)2 . (a+b—c)2

z§ 2 2 2 3
b+cf+d® (c+a)?+0> (@+b?+ D

X y z
+ + >—
1+yz 1+xz 1+yx 2

. , ¢) Cho cac sda,b,c duong, chirng minh
Bai 6 (Trung Quéoc 2005): Cho ring:
a,.b,thO va a+b+c=1. Chung 3t N b . o >a3+b3+c3
i rang: a+4b b+4c c+da 5

10((13 +b3 +c3) ~9(a’ +b° +c5) >1
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APPYING KNOWLEDGE OF ARITHMETIC FUNCTION TO SOLVE
SOME HIGH SHOOL MATHMATIC PROBLEMS

ABSTRACT

The subject of arithmetic function appears throughout high school math
syllabus. Thus, applying knowledge of arithmetic function to solve mathematic
problems, through which students can practice skill of solving mathematic problems
is considered necessary. The writing aims at not only showing that some high school
mathematic forms can be solved thanks to applying knowledge of arithmetic function
but also suggesting some pedagogic orientations which help teachers guide students
in mathematic practice in order that they can form a certain mathematic solving
skills through this application. Those forms of mathematics often appear in
curriculum of grade 10, 11, 12 and also commonly in university entrance exam
papers.

Keywords: knowledge of arithmetic function, mathematic solving skill,
content, idea, activity
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