Ban dang bin khoin, irc ché, khong hiéu: - Sﬁ@ no Hai tb é‘

3

Vang, hom nay, ching ta & day dé gitp nhau hiéu dwoc tan gbc nhirng diéu d6!!! Ban hiy
thoa mai di rang chic chin ban sé tim thiy mét diéu gi d6 cho riéng minh sau khi doc hét
chuyén dé nay ! OK ! Trong chuyén dé nay ,t6i sé twong tin lai toan bé qua trinh suy nghi dé
tim dworc 1oi gidi cho nhivrng bai toan so cAp nhat d6i véi trinh d6 THCS . Ai dang hoc cip
THCS thi chic chin sé cam nhat tuyét véri nhit vi nhw né dang mé cira sw sang tao ciia ho , ho
nhw dang tw din dit minh dén 1&i giai chit khong phai téi ! Té6i mudn sau chuyén dé nay ban
sé c6 dworc nhivng ki ning giai toan tét hon ! Va dé chuén bi cho nhirng bai toan bén dwéi ,
ban cin hoc thuéc nhirng “ cdu than chii” sau Khi giai toan:

What do you want?

What is its nature and what can help vou?
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Muc Luc

|.Loi mé dau
I1.Bai toan va nhirng 10i giang
111.M&t sb kién thirc can nhé

IV.LOi két

Va bay gid, chiing ta sé bit diu ngay dé 1am sang t6 diéu ma téi da noi !

~1;1
Béil:{};’i’_’;i[zz'o] > Itx+y2+1+y+2+1+z+x2>3
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- B4y gid', ban h3y quan sat ki bai toadn : GT vs KL, ban hay tim sw ddc biét cda nd !

- Néu ban d3 tim xong thi hdy trd 11 “cau than chd “ thi nhit . Ban mubn gi ?

- OK, ban h3y tra |oi tiép “cau than chd “tiép theo . Ban can gi dé dat duoc didu do6 ?

-OK, ban h3y tra |oi tiép “cau than chi “ cudi ciing . Ban chat cla nd la gi va cai gi cd thé gitp ban ?

Va tat nhién, bay gio 1a nhitng cau tra 1i cda toi dé cho ban lam vidu:

-Quan sat, tathdy : /1 + (x + y2) + /1 + (¥ + 22) + /1 + (z + x2) thuc chét 13 ¥ VI + a va néu ta danh
gia dugctr v1 + a +V1 + b sang/f(a) + f(b) thi ta cling sé danh gia duvoctir/f(a) + f(b) +V1 + c sang
JF(@ + f(b) + f(c) . Va nhu vay |3 bai todn cin ban d3 gidi xong !

-Nhuw vay , ta mudn c6 BDT lién hé gitta : V1 + a+V1 + b véi/f(a) + f(b)

-Dé ¢6 duoc didu d6, ta cn tim cac hé sb thich hop dé BDT ta tao ra 1a ding !
-Va dbng nhét hé s6 két hop vdi PP nghién bdi sé gilp ta diéu do :

:VI+a+V1+b=k+./p.a+t.b+r(viectaisao lai co PP trén thi toi sé giai thich & phan cudi chuyén dé)
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- Do dau ‘=’ Xy ra khi a=b=0 nén f(a,b)=v1 + a+V1 + b — k — \/p.a + t.b + r s& chira nhan ti ab.
-Thay a=b=0, ta c6 : 2=k+/r (*)

-Thay b=0, ta c6 :f(a,b)=f(a)=V1 + a+1-k-/p.a + r

- Vi a=0 la 1 nghiém nén f(a) sé chlra nghiém bdi 2,3,4,5,... v&i co sba

- Tuyét voi, viéc xét dao ham cho f(a) tai a=0 sé giup ta c6 thém vai phuong trinh nita !

1

1
Taco : f(a)= —
aco:fa) 2vVa+1l  2+p.a+r

-Do d6 :f(a,b)= V1+a+vli+b—-1—p.a+t.b+1

=0 vdia=0 — r=1 — k=1(Suy ra tr (*))

-Lai tir viéc ddu ‘=’ xay ra khi a=b=0 nén cho a=0 thi f(b)=f(a,b)=v1 + b —Vt.b + 1=0->t=1-p = 1

-Toém lai, ta sé di chirng minh BDT sau:

Vi+a++V1i+b=>1++Va+b+1véiabath>—1,ab>0

- Nhung dé c6 dwoc BDT trén dang thi ban can phai lam thém vai didu dé DK trong cin , sau khi khai trién BDT phu

sé khéng am !
-Viéc nay xin gianh cho ban doc tu tim toi nhu huéng dan minh hoa trén cua téi
-Va xin ndi thém rang viéc thay a=b=0 hodc a=0, b=0 vao pt |a khéng phai hoan toan vé cin cit , toi sé giai thich rd hon &

phan cudi chuyén dé !

-Va duong nhién 1 bai toan khdng phai chi cd duy nhat 1 cach giai ma tuy theo kinh nghiém , phan xa , ki
n3ng clia ban ma ching ta cé thé xay dung nén nhitng con dwéng khac nhau !

+1 b+1 c+1
x,y,z>0 a . , € > 3

Bai 2: Ch - . .
BaLs O{ererz:S b2+1 c2+1 a?+41 —

- Bay gid, ban h3y quan sat ki bai todn : GT vs KL, ban hay tim sw d3c biét cda nd !

- Néu ban d3 tim xong thi hdy tra 107 “cau than chd “ thi nhit . Ban mubn gi ?
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- OK, ban h3y tra |oi tiép “cau than chd “tiép theo . Ban can gi dé dat duoc didu do6 ?

-OK, ban h3y tra |oi tiép “cau than chi “ cudi cing . Ban chat cGa nd la gi va cai gi c6 thé gidp ban ?

Va tit nhién , bay gi¢’ 1a nhitng cau tra 1&i cla tdi dé cho ban 1am vi du nhu phan trén:

-Quan sat , ta thdy néu nhu st dung ki thuat Cauchy-ngwoc dau thi hoan toan c6 thé giai duwoc dé dang ! Nhung toi
mubn mot diéu gi d6 tu nhién hon xuat phat tir nhitng gi t6i mubn !
-Vang, nhin vao GT vs KL ta s& di tim mat mdi quan hé gitra cac hang tir véi a,b,c dé sau khi danh gia , cong lai ta dworc
mot f(a+b+c) 13 hang s6 !
-Do d6, ta sé di tim cac sb t,x,y,z thich hop dé BDT sau ding :

a+1
Véi cach nay ta sé si dung dong nhat thirc va PP nghiém bdi nhwng can phai so ché
Ta thay, ddu ‘=’ xdy ra khi a=b=1

>x.a+y.b+zab+t

a+1 \ . xX+z =%
Nén cho b=1thi —=a.(x+z) +(y+t), déng nhét, ta co: 2 (1)
2 y+t ZE
. . +1
Bay gio coi a la hang s6 , xét ham f(b)= IR x.a—Y. b—z.ab—t
st d hiém bai , ta di xét dao ham (bje— ot 22D Z.a=0 taib
¢ dung PP nghiém bbi, ta di xét dao ham f(b)=————=—— Y — Z. A= U tai b=1
Ung PP nghiém b¢ . (b) (b241)2 y .
—(a+1) -1

Nhu vay , ta dugc :T-y-z.a=0 , cling ddng nhét , ta duoc : y=z= - (2)

Tr(l)va(2),tasuyrax =y =1

» Toém lai, ta sé di chirng minh BDT sau:

a+1 1 1 b
b2+12a—5b—5ab+1—(a+1)(1—5)
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% Va sau day [a mot sb bai tap tuong tu cho ban thuc hanh :

Bay gi®, ban hdy quan sat ki bai toan : GT vs KL, ban hdy tim sy dac biét ctia nd !

- Néu ban d3 tim xong thi hdy trd 10i “cau than chd “ th& nhét . Ban mubn gi ?

x,y,Zz>0
Ba13:Cho{1+1+1:3
x Yy z

x2 y% z

z+1 2x+1 2y+1

2

.Tim GTNN cua : A:2

- - Bay gid, ban hay quan sat ki bai todn : GT vs KL, ban hay tim sw ddc biét cda né !

- Néu ban d3 tim xong thi hdy tra 11 “cau than chl “ thd nhéat . Ban mubn gi ?
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- OK, ban h3y tra 1&i tiép “cau than chd “tiép theo . Ban can gi dé dat duoc diéu do ?

-OK, ban hay tra |oi tiép “cau than chd “ cudi cung . Ban chét cdia nd 1a gi va cai gi ¢ thé giup ban ?

-Nhan xét , néu ban lam nhu mAy bai trén thi s& kha khé do !

- Ta thay ban chét cta cach dung PP nghiém bdi ,U.C.T, can bing trong BT la dua dwoc vé 1 da thirc co cac bién doc 1ap vai

2 x+3
nhau nhuzﬁ,z V5x + 1,Zm,...

-Nén ta mudn chuyén BDT can chirng minh vé dang nhu d3 trinh bay
-Search GOOLE, ta tim duoc : BDT hoan vi a lya chon hoan hao cho diéu ma ta can !
x2,y2, 22

-Do d6 : Nho danh gid dwocrang:y 1 1 1 la 2 ddy don diéu nguoc chiéu nén :
2x+1" 2y+1’ 2z+1

2 2

z2 x?

- y
= Qeye geit

= +
2z+1 2x+1 2y+1

-Tbt rbi, bay gi¢ ta s& dung PP nghiém bdi 13 xong !

2

X 7 4
>-——Vx>0

2x+1 9 9x

- Ta c6 BDT phu sau :

2 2 2

, X Z
-Dodo: A= Y =
2z+1  2x+1  2y+1
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% Va sau day [a mot sb bai tap tuong tu cho ban thuc hanh :

i 135 1719 ine minh rine : F< -
Bai 3: Cho F=2.7. c 1820 Chirng minh rang : F< N

- Bay gi&, ban hay quan sat ki bai todn : GT vs KL, ban hay tim su ddc biét cla nd !

- Néu ban d3 tim xong thi hay tra 10i “cau than chd “ th¢r nhat . Ban mubn gi ?

- OK, ban h3y tra |0i tiép “cau than chi “tiép theo . Ban cn gi dé dat duoc didu do6 ?

-OK, ban hay tra |oi tiép “cau than chd “ cubi ciing . Ban chét cda nd 13 gi va cai gi cd thé gitp ban ?
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-0k, bay gi® 13 phan cla t6i dé cho ban tham khao :

-Quan sat : ta thiy day 13 dang ma yéu cau thiét yéu la ban phai biét quy luat cla tirng hang tir : 2’;—;1 ma k eN’
-Sau d6, nhin vao KL ,truc gidc méch bo ta 13 phai di tim 1 BDT phu c6 chira cin bac hai, va theo quy luat dé triét
tiéu dan “nhirng cai khong lién quan”

- Ta cin tim céc sé a,b thich hop dé BDT sau dung véi :

2k-1 vax+b *
<
2k 7 vVax+a+b ke eN
N A At~ e N 2k—-1 _ V/3.x-2
— L — <<
Puwong nhién PP nghiém boi sé gitup ta, tim ra BDT sau Py

DAu ‘=’ x3y ra khi k=1
-Qua day, ta thay tu tudng cla chidng ta khéng chi hitu ich trong viéc chirng minh cac BDT kinh dién ma con hitu
ich trong viéc lam troi

Va sau day cac ban hay tap luyén dé lam quen vdi viéc lam trdi qua cac bai toan sau nhung hay ding
qua may moéc nhé !

Chéc h3n dén day ban d3 kha d3 quen tay trong viéc 1am toan véi nhitng ‘cau than chi’ nhung trong
toan hoc trong cé PP nao toan ndng ma ching ta phai luén ludn sang tao , lam mai ching aé phuc vu
cho sy phat trién nhu vii b3o clia toan hoc ngay nay ! Sau day 13 bai tap dé 1am sang té didu dé

2

2 2
.Tim GTNN ctia Q=2= + 2L + 2~

y2+2  z242  x%+2

x,y,Zz>0
xt+y+z=3

Bai 4: Cho {
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- B4y gid', ban h3y quan sat ki bai toadn : GT vs KL, ban hay tim sw ddc biét cda nd !

- Néu ban d3 tim xong thi hdy trd 11 “cau than chd “ thi nhit . Ban mubn gi ?

- OK, ban h3y tra |oi tiép “cau than chd “tiép theo . Ban can gi dé dat duoc didu do6 ?

-OK, ban hay tra |oi tiép “cau than chd “ cudi cung . Ban chat cdia nd 1a gi va ci gi ¢ thé giup ban ?

Néu cir 4p dung cach lam nhu may bai trén chic hin ban s& gip khé khin |

Pé gidi duoc bai toan nay thi ban hiy tra |&i nhitng cau hoi sau trong trd choi ‘Dudng 1én dinh Olympia “
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Cdu 1: Ban chit ciia PP nghiém béi 1 :
A.Dao ham 1 bién
B.Tdng céac sé khong 4m

Cdu 2: Tong cac sb khong Am ban thwong nghi dén PP nao trong BPT :
A.S-0-S C. PP khac

B.ABC D.C3 dap Avs B

Cdu 3: Ban d3 bao gid nghi vé viéc mé rong cho PP U.C.T :
A.D3 tirng

B.Chuwa bao gio C.T6i con chua bao gio nghe qua

Cdu 4: Néu BDPT nhiéu bién : f(a,b,c)bién xay ra khi a=b=c=1thi né biéu dién

dwoc dwéi dang nao ?

Cdu 5: BDPT thirc lién quan t&i f(a+b+c) thi hay lién quan dén ham nao (VD:

f(abc),f(a;b;c),...) ?

Néu ban d3 tra 17 xong cac cau hoi & trén thi xin chdic mirng ban d3 |a nguoi chién thing chinh minh !

Va sau day la mot vai hudng dan cla toi qua bai toan nay :

- Bainay diéu ma ching ta mudn van Ia lién két gitta Q v&i GT nhung khdng don thuan la danh

2

2
o ) .. yox s YR
LS +hymala: XX > +bhy—
gia cac hang t& dudi dang.y2+2 a.x+b.ymala: iz a.x+b.y—k.xy

- Théng qua danh gia 13 BDt sé dat diu ‘=’ tai a=b=1, ta sé& lién twdng dén dang sau sau khi xét

hiéu haivé : f[(a — b)?] + f[(a — 1)?] + f[(b — 1)?]
- Nhuvay, véi: + a=b=1 thita sé cé duwoc 1 hpt
- +a=b thi nd trd thanh dang 1 bién c6 nghiém xo =1 »— PP nghiém bdi
- —— 2 HPT nira
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Do d6 : ta s& tim duoc cac sé a,b,k thich hop dé BDT ddng . Viéc con lai 13 cn su bién ddi kién
nhan va cin than !

Tém lai, thong qua 4 VD trén , chic han ban di hiéu dwoc tAm quan trong cua nhirng cau
than chi trén théng qua viéc giai toan BDT. Nhwng khong chi d6i véi BT ma né con c6 tac
dung véi hau hét tat ca cac dang toan va trong qua trinh tim toi cai mai aé phuc vu cho viéc
hoc tap ! Chiic cac ban sé c6 dwoc nhirng phut gidy sang khoai bén viéc tim dworc 1o giai cho
cac bai toan cua chinh minh ! Hen gap lai cac ban vao mot twong lai khong xa !
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Mot so kign thire ciin nhe?

Q

1.Paohamlagi?

Cho ham sé bién sé thuc ¥ — f(I) xac dinh trén
a;b) = {r € Rla <z < b},

khoang (a; b) (khoang (
ri® € (a;b),x # x¢

. Xét gia tri

xg € (a;b)

va gia

-Dat Ax = x — Xo thi x = xo+Ax. Ax dwoc goi la sé gia ddi sé.

-Dat Ay = f(x)-f(xo0). Ay dwoc goi la s6 gia ham sé.

Ay

Xét ty sb Ax. Néu khi Ax—0, ty sb d6 dan t&i mot gigi han thi gidi han d6 dwgc goi la dao

ham cta ham sé y=f(x) tai diém xo ki hiéu la f I(I) hay f(z)

f{z) = lim

Mar—)

flxo + Az) — f(20)

A

2.Mét s6 bang dao ham thwong gip

Quy tic co bdn

(c)=0

(u.v) =u'

v +v'u

Lwu Thanh Tung -01668177127



https://vi.wikipedia.org/wiki/S%E1%BB%91_th%E1%BB%B1c
https://vi.wikipedia.org/wiki/%C4%90i%E1%BB%83m_gi%E1%BB%9Bi_h%E1%BA%A1n
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3.Nghiém bdi :

Mghiém bdi coa da thive 1 gi?

Tir kép theo nghia chi 56 lwgng thi nd twong dwong véi so hai. Boi vdi phuong trinh bac 2 56 nghiém

tdi da ciia no 1a 2, vi vay hai nghiém tring nhau dwgc goi 14 nghiém kép. V& nhitng da thire bac cao

hen hai co thé xuat hién nhidu nghiém tring nhau va ngwdi ta d& dwa ra khai niém nghiém bai dé chi
50 lurgng cac nghiém giong nhau cla da thirc. Lfu thé d3ebiét cla da thirc 13 & ché: Néu da thirc P(x)

nhan @ Ia nghiém thi

P(x) = (x — @)Q(x) trong dd Qfx) cling 13 da thirc. Nhé két qua nay ta co thé dinh nghfa nghiém bai

cla da thirc trén tap s6 thue nhw sau:

“Ba thirc bac n == 1 dang P(x) = an.x*n + a(n<112*(n-1) + .+ a1.x + a0° nhan s0 thuc i@ lam nghiém

béi k (k 1& 0 dwrong) néu nhir

Pix) = (x — @) k. Q=) trong do Q) cling 3 mat da thike vai Q@) # 0.

Trong trerérng hop dac bigt nghiémbéi hai dwoc geila nghiém kép, con nghiém béi kK =1 dwoc goi 13

nghiém doen.
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4.Y nghia ctia nghiém boi 2 :

Néu 1 da thirc f(x) c6 chira nghiém bdi hai (x-k) thi dao ham f (x) tai gia tri x=k thi bing 0

Mic du da nghiém tdc trong qua trinh viét bai, song vin khong thé tranh khoi sai x6t mong ban doc
gépy dé chuyén dé hoan thién hon !

Tai lidu tham khAo : 1.54ng tao B4t ding thirc — Pham Kim Hung
2. Nghiém boi —boan Tri Diing
3.5GK toan 11

4.Ngudn tai liéu vé k& tir INTERNET
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