Ba phuong phdp dai s6 gidi phwong trinh ham gé Fvegrete Thearty Ludire

LOI NOI PAU

That khé ma phan Bt mot cach ach roi gira cac lai toan: Pai so, Gidi tich,
S hoc, Hinh e aing nhe T hop. Tuy nhién, Bu dé y trong thyi gian qua, cac
bai toan thi bc sinh gbi cAc @p néi chung thi fu nhr bai toan thac loai naodéu
ton tai mot 1oi giai thuoc loai twong tng cho no. Vi gy, néu nim dugc y nay thi
viéc dinh hréng tim bi giai caa thi sinh dng & dang lon. Trén tinh thn do, Toi
ciing da chia cac plrong phap gii phuong trinh ham ra thanh bamy: Phwong
phapdai sé, Phuwong phap gii tich va Plvong phép 8 hoc. Trong sang Kin kinh
nghiém lan nay, Téi tra clon ba plrong phap wong ddi phd bién cua dai sb dé
gioi thiéu do6 1a: Chen gié tri dic biét cia ddi s6; L ap phwong trinh, hé phuong
trinh dé giai va Van dung tinh don anh, toan anh éa ham $ ciing nhu viéc
xem t@p xacdinh, tap gia tri cia ham $ é& mot khia canh khac.

Theo Tai,dbi véi mot hoc sinh gbi, viéc trinh bay i 161 giai cua mbt bai toan
khi da bét cach gii khdng phii 1a van dé kho. Vi \ay, dé bai viét khéng quéa dai
T6i chi dua ra cach phan tich tirdilgiai ma khong trinh baybi giai chi tiét.

Mac di #t nghiém tdc, & gang trong qua trinh 1am sangéki kinh nghém
nay nhing kho tranh kéi thiéu sot &t mong & gop y @iadong nghép.
Pleiku, Thang 03 am 2011.

Nguoi viét.

Hunh Thanh Luan.
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Ba phuong phdp dai s6 gidi phwong trinh ham Eé Fugnte Thhantk Ludir
NQ| DUNG CAC PHUONG PHAP

Phwong phap I: CHON GIA TRI PAC BIET CUA POI SO.

Trudc tién hay xem cach tingilgiai cua cac bai toan sau:

Bai toan 1: Tim ham § f :(0;+0) - R, théa mandiéu kién sau:

f(xy)= (X f(§J+ f('y) f(gj,ﬂx y>0 (1)

Phan tich tim livi giai:

Trong tinh cht @& cho cé clta phép toan nhan vaubng gira haiddi sé nén
ta € thr chon mot ddi sb bang don vi caa phép nhan.

Chon y =1 taduoc mdt tinh cHit caa ham:

£(x)=1(3) 1(x)+ f(3) f@ 0x> 0 @)
Nhu vy ta c6 nhu au tinh f (3), f (1).

Tur tinh cHit (2) aia ham 8, khi chon d6i s 1an heot 1& 3 val taduoc:
2
F3)=[f(3] +f(91(3
2
f@Q)=f()f(J+[ (D]

Tu d6 ta tinhduoc f (1) =f (3) =

N

Do d6 tinh chit (2) to thanh:

f(x)=%f(x)+%f(§j,ﬂx>0c> f(fj: f(x),0% 0 3)

Theo tinh cht (3) thi tinh cht (1) aia ham é tro thanh:
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Ba phuong phdp dai s6 gidi phwong trinh ham Eé Fugnte Thhantk Ludir
f(xy)=2f(x) f(y),Oxy>0= 2f(xy=210 ¥2{ YO x» ( (4
Dé nhin cho @ tadit g:(0;+w) - R;g(x) =2f(x),0x> 0. Khi d6 ham

y=g(x) co cac tinh cit sau:

Ta co:

g(x%): a( %) {gj,D»O@ 1=[ {3 O » 0= § k=10 ® ¢
Vi ham nhan tinh luén dh gia ti khéng am.

Pén day tada tim ra bi giai cho bai toan.
Luu y: DU hamy = g( x) nhan tinh niing ta khéng suy rdwoc 1a ham tiy thira vi

ta chra c6 tinh liénuc cia né.
Bai toan 2: Timham 8§ f:R - R, thoa

f((x—y)z):><2—2yf(x)+[ f( QJZ,DxﬁR (1)

Phan tich tim livi giai:

Tur tinh cHit cia ham 6 madé cho ta 8 ngh dén viéc thir chon haiddi sd
bang nhau. Khité tadugc tinh clit sau.
f(0)=[f(x)—x]2,DxDR (2)
Nhu vay ta c6 nhu &u tinh f (0).
Theo tinh cht (2) ta c6: f (0) =[ f (0)] = f (0) = Lhoacf (0 = C
TH1: f(0)=0
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Ba phuong phdp dai s6 gidi phwong trinh ham gé Fvegrete Thearty Ludire

Tur tinh chit (2) taduoc f (x) = x OxOR.
TH2: f(O) =1

Theo tinh cht (2) thi \6i mdi sb thuc bit ky x thi [f(x)-x] =1 tac
f(x)=x=*1.

Ta @n lvu y ring Kt qua ta timdugc trén chra xacdinh ham & vi voi mdi
phan tr ndodé aia Bip xacdinh ta \in chra xacdinh dugc anh aia nd. Khi dgp
truong hop nay ta gii quyét nhe sau:

f (x)=x+1,0x

co6 phii la nghém cia
f (x)=x-1,0x P gk

Pau tién ta tik xem hai ham &{

phuong trinh hay khdng. & ching & nglim thi ta § di chang minh héc
f(x)=x+10x0R haic f(x)=x-1OxOR bang phin ching. Tec gid sir ton

f(a)=a+1 , ) N .,
roi di tim mau than. Con ru thay ham ¢
f(b):b—l

nao khong ph&i la nghiém thi ta § chitng minh khéng &y ra tuwrong hop twong

tai hai © a,b sao cho{

ung. Vi di trong bai nay hamf (x)=x-10xOR khong la nglim nén ta &
chitng minh f(x);t x-1L,OXOR bing phn ching. Tht vay, gia si

O0OR: f(t)=t-1taco:

Tir tinh chit (1) chon {X"

t x=0
thi taduoc f(t2)=t2+1, con chn { t thi ta hi
y:

co

() =—2t+[F(t)] =-2+(t-0)"=t*- a+1.
Suyrat’+1=t’-4t+1-t=0
Nhu vay : 1= f (0)= 0- 1(mau thdn).

Pén day tada tim ra bi giai cho bai toan.
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Ba phuong phdp dai s6 gidi phwong trinh ham gé Fvegrete Thearty Ludire

Baitoan 3: Timham$ f:R - R, thoa

(f(x+y))2=f(x) f(x+2y+ yf( y,0x YR (1)

Phan tich tim livi giai:

Tur tinh cHit cia ham 6 madé cho ta & ngh dén viéc thir chon haiddi sb ddi

nhau. Khido taduoc cac tinh chit sau.

Trong (1) u ctpn {);_t Vi t bat ky thi

(£(0)) =f(t)f(-t)-tf (=t),OtOR.  (2)
Con réu chon {); _, Vel LBty thi

(£(0)) = f(=t) f(t)+tf (t),OtOR (3)
Tur d6 suy ra

tf (t)=—tf (—t),OtOR = f(-t)=—f(t),0t=0 (4)
Va dodd céac tinh clit (2), (3)duoc viét lai.
(£(0)) ==f(t)*+tf (t),0t% 0 (5)

Ta cn tinh f(0). Vi tinh chit (5) ch dlng Wi t#0 nénde tinh f (0) ta € bién
dbi (5) nhr sau.

(f(t)-ljzzﬁ-(f(o))z itz 0= U (1(0) Ot 0 (= ¢
2) 4 ’ 4 ’
Va dod6 voi mdi sb thuc bat ky t # 0 thi

f(t)=0

f(t)=t

Pén day, gbng nhr da lru y ¢ phan trede ta $ thir va nhin thiy ca hai

0=—f(t)" +tf (t)=>

hamf (x)=0,0x0R va f(x) = xOXJR déu la nghém cia phrong trinh nén tass

chon cach clrng minh sau.
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Ba phuong phdp dai s6 gidi phwong trinh ham gé Fvegrete Thearty Ludire

f(a)=0

Gia sr (Ab#0: .
i

. . X=a
Theo tinh cht (1) nieu chpn { b thi ta co

(f(a+h)’ =F20= f(a+ Y= a+ t

va dodo
a+b=b
(a+b)2:b2:{ = a=-2k
a+b=-
Ciing lai tir (1) réu chon 4 thi
y=a=-2b

(f(-b))" = f(b) f(-3b) - 2bf(-2 = B =~- bf( 30)
= f(30)=-bz 0= f(3b) = 3= Bb=-b=> b= (><)
Bai toanda timduoc loi giai.
Bai toan 4: Timham 8 f:R - R, thoa
F(f(x)+y)=f(¥-y)+4yf( 0% ¥R (1)

Phan tich tim livi giai:

Do trong tinh cht cia ham ma githiét cho c6 dng “vi phan ép 2”

{f(f(x)+y)} nén ta tir chon déi sd sao cho haidshang f(f (x)+y) va f (x*- y)

trict tiéu.
Tathiy f(x)+y=¥X-y- yzé[ = ﬂ nén\oi t la mot sd thyc tly
, x=t
y theo tinh cht (1) clpn y:l[xz— f(x)} tadugc
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Ba phuong phdp dai s6 gidi phwong trinh ham g% Fvegrete Thearty Ludire

: _a| f(t)=0
2t -f(t)]f(t)=0= (1)<t

Céch ghi quyét khi gip tinh hiéng nay taia biét.

. f@=o _ "
Gia si: [Ab#0: . Tu tinh chit (1) aia ham 8
f (b) = b?

. X
*) Néu chpn {

2

= f(a’-b)=(a?- )
:>(a2—b)2:b2 - &=2h

abz0
f(a)=0 thia®=2b (2)

f (b) = 1?

Tuc ta co tinh cfit sau: Nu

*) Néu chpn {Xiab thi cé
f(f(a)+2b)= f(a-2b)+8bf( 9

:>f(2b):O

b.(2b) % 0
Suyra- f(2b)=0
f (b) =1

theo (2) ta c{2b)’ = 2b= b=%.
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Ba phuong phdp dai s6 gidi phwong trinh ham gé Fvegrete Thearty Ludire

3G -

flZl=[=| ==

Nhu vay ta ki duoc tinh ctit méi caa ham é da cho 2 2) 4
f(x)zQDxi%

1
, X=—F
*) Ciing lai tr (1) réu chon J2 thi
y=0

([ [ L =f(5j - 0=1(><)
2 2 4
Bai toanda timduoc loi giai.
Baitoan 5:Timham$ f:R - R, thoa

f(f(x-y)= 1= 1)+ () (Y- o0 x PR @

Phan tich tim livi giai:

Ciing c6 nfn xét trong tr bai toan 4, tuy nhién i gia thiét nay Ta khéng
chon duogc gia ti cuaddi sd 1am cho hai & hang naodo triét tiéu dugc nén Ta ch
c6 the chon d@é xuat hién cac  hang dic biét, roi saudé tim céch tinh gié ittham
tuongtng dé chuyén vé dang “vi phan ép 1”.

Chon haidéi sb bang nhau:f (f (0))=| f (x)]2 -, OxOR. (2)

Can tinh f (0). bat f (0) =a Ta ghi hi tinh chit (2)
f(a)=[ f(X)] - %,0x0R 3)
Tur tinh chit (3) ta c6:
Nx=0 - f(a)=a =[ f(X] - ¥= &0 XR

a=0

Yxza_|f(a-d=d= d- = &
)x=a-[ f(a)] = .

Ta dr doan &ng a=0.
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Ba phuong phdp dai s6 gidi phwong trinh ham gé Fvegrete Thearty Ludire

Ciing hi tu (3), x=a - [ f(az)]2 - a'= &, cntinh f (az). Vi

~ 8 Khide,
=0

f(az): f( f(a)) néntr (1) ta clon {X
f(f(a))=f(a)- f(0)+ f(a) f(0)= f(&)=d- a &

2
(az—a+ a3) —a+ &

Suyras[a=0 = a=0.
a=22
Nhu vay, (3)duoc viét lai, véi mdi sd thuc x bat ky thi

) f(x)=x
f(x)[ =X = :
CCIEE W
Céach xr ly tinh cHit nay da twrong déi quen théc. Do ta n#n thdy ham
f (x) =-xOxOR khong la nghém caa phrong trinh nén Ta lam thearbing.

Gia sr O, OR: f(%,)=-%, Tir (1) co:

Suy ra —=x, ==(=%,) = % =0. Véi nhitng tinh clat d4 tim ra thi ta cé thtim
duoc loi giai cho bai toan.
Téng két:

Mot cach tong tr nhu viéc bién ddi khi giai “Phwong trinh $” ma Tada
quen thidc, nlim chuyén diéu kién caa gi thiét thanh caddiéu kién don gian hon,
thi trong gai Phurong trinh hamviéc lya chon cac bén & phi kyp véi muc dich tir
tinh cHit caa ham maté cho Ta thutwgc céc tinh chit khac @a hamdon gian hon

ma c6 bi trong viéc tim ra ham &
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Ba phuong phdp dai s6 gidi phwong trinh ham g% Fvegrete Thearty Ludire

Hai dinh hréng chinh cho Ta afm ddi s6, mét 1a: chon dbi sb sao cho xéit
hién cac gia trham co th tinh duoc; hai 1& xuat hién cac $ hang co tig triét tiéu
nhau. Lru y ring viéc lya chon phii 6 tinh K thira, trc 1a viéc chon d6i s6 sau

phai lvu y dung Kt qua da chon trudc.
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Ba phuong phdp dai s6 gidi phwong trinh ham gé Fvegrete Thearty Ludire

Phwong phép Il: L4AP PHUONG TRINH — HE PHUONG TRINH.

Chic khéng én phii cha thich thém gi vi ptong phéap gii bai toan king
cach ip phrong trinh va B pheong trinhda dugc lam quen &i nguoi hoc toan tr
l6p 9, Ta hdy xem ptong phapié ap ding trong lai toan nay nir thé nao qua cac

bai toan sau:
Baitoan 6: Timhamé f:R - R, thoa

i)f (—x)=—f(x),OxOR
i)f (x +1) = f (x) +LOxOR

|||)f[xj ( )D<;t0

Phan tich tim loi giai:

Tatinh f (t : 1) [t # ~1;0.theo f (t) bang hai cach.
C: f(HlJ—f(h_lJ:hf(_lj:Hf(zt)
t t t t
f(t+1 1+ f (t
() ) ) i
_ t+1) _ t+1) _

C(t+1 t+1)_
LI R N En
t+1 t+1

( +t jz
t+1
Bai toanda timduoc loi giai.

Baitoan 7:Timham é f:R - R, thoa

f(x3—y3)=x2f(x)—y2f()),Dx3DR (1)

Phan tich tim livi giai:

Truéc tién ta 8 dung plrong phap kié chuyén tinh clit caa ham maté cho
thanh céc tinh ¢ dé dung.
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Ba phuong phdp dai s6 gidi phwong trinh ham gé Fvegrete Thearty Ludire

Trong (1), y=0 - f(x3): X f(X),0xJR va dodo tinh clit (1) ding c6
thé viét.
(¢ -y")= ()= f(y).0% IR
hay
f(x-y)=f(x)- f(y),0% IR (2)
Trong (2),x=y - f(0)=0;x=0- f(-y)=- f(y) OYIR vadodd (2)duoc
viét
f(x+y)=f(x)+ f(y),0x ydR (3)
Ham c6 tinh éng tinh nén ta&dang caiuoc
f (kx) = kf(%),0x0R,0KIQ.
Bay giv ta Hng Kkét lai cac tinh cht caa hamda timduoc:
(x3+y3): 28(X+ ¥ f(y),0 x YIR
*)=x (¥, 0x0R

(x
u+w=(>+W)mwa
f (kx) = kf(%),0x0R,0KJQ

f

Véi nhitng tinh clat d6 ta c6 th tinh f((x—1)3+(x+ 1)3) theo f(x) bang hai

cach nlr sau (véc lya chon biéu thic déi 6 1a (x—1)° +(x+1)° sz duoc giai thich
khi xem xong hai cach tinh).
Cach 1

f((x=1)"+(x+1)°) = f(2¢+ 6= f(2%)+ f(6)= 2% { Y+ 6{ Y0 WR
Céach 2:

F((x=1+(x+0°) = £(x=0°+ 1+ D= (3= 97 f( %= 3+ )" ¢ )
=(x=0)°[ F(x) - F(Q)]+(x+ D[ F(Q+ f(J]=(2¢+ I f( A+ 4x{ ) 0 ¥R
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Ba phuong phdp dai s6 gidi phwong trinh ham gé Fvegrete Thearty Ludire

Tu dé ta co:

2 f(X)+6f(x)=(2¢+2 f( )+ 4xf(} 0TR

= f(x)=f(1)x,OxOR
Tada timduoc loi giai cho bai toan.
Luu y: Viéc lya chon bidu thirc doi sé dé tinh nhe trong hai vi d trén xuit phét i
cac tinh clit cia ham 8 ma ta cé.
Bai toan 8: Timham 8 f:R - R, thoa
X*f(x)+ f(1- x)=2x- X ,0XJR (1)

Phan tich tim loi giai:
Tinh chit (1) co ti¢ viét

(1-x)" f(1-%)+ f(¥=2(1- Y-(= ¥" DOR 2)
Nhu vay, véi mdi sd thuc bat ky x ta co k.
X2 f(x)+ f(1- x)=2x- X
{(1—x)2 f(1-x)+ f(x)=2(1- Y-(1= X"
binh thrc cia Feé:
X 1

D=
1 (1-x)°

=(x2—x—1)(x2— x+1); Df(x)z(l— ><2)( X — x—])( X - xt-])

Suy ra, f (x) =1-°,0x0R : X = x-1# 0.
Néu goi a,b 1a hai nghtm cia pt x* — x—1= 0. Khi d6 ta c6:
f (x) =(1— x2) LOx# a,h.
Pé xacdinh gia ti cia ham 4i a,b ta thay n6 vaoap hé dé giai. Luu y dungdinh
ly Viete.

{x:aa af(a+ f(h=2a 4

x=b_ FH(b)+ f(d=2b 8
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Ba phuong phdp dai s6 gidi phwong trinh ham gé Fvegrete Thearty Ludire

Hé co D =D, =D, nén nghim cia re chinh la nghém cia phrong trinh

f(a)=a,a0R

aZf(a)+ f(b):2a— % {f(b)=2a_a4_aza

Bai toanda timduoc loi giai.
Dén day chic ta & dat cau hsi 1a néu hé ta lap codinh thizc D =0, hay

néi cach khéc la ta khéng thu thérdwec tinh chit nao i khi tién hanh doi

bién thi van dé ¢ gigi quyét ra sao? Hay tim Hu ching qua cac bai toandp.

Baitoan 9: Timham é f :R\{2} - R, thoa

f(Zx—5]+ f(x)=3,0x# 2
X—=2

Phan tich tim loi_giai:
Dau tién ta 8 chuin héa, &c 1am cho @ phai bing 0.

f(zx_5]+f(x)=3,Dx¢ 2 = f(Zx— 5)——3+ f(x)——3= 0x# 2
X=2 X—2 2 2

Néu xét ham rai g(x) = f(x)—g,Dx;t 2 thi ham nay cé tinh éh

g(zxx__;] +g(x)=0,0xz 2

X, = X#2
Ta luu y la day _2xn—5n
+1 Xn_21

duoc tinh clit méi caa ham i viéc d6i bién. Lic nay ta #n hing dang thrc hién

1 tuan hoan chu ¥ n, =2 nén ta khéng thu

nhién sau:

a+b=0- a:%[a— q.
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Ba phuong phdp dai s6 gidi phwong trinh ham gé Hougrte Theante Ludn
Do do,

g(2x—5j+ g(x)=0,0x# 2

Ta € ching minh

véi y=k(x) 1a ham 6 tiy ¥ xacdinh trénR\{2} .
That vay.

—| Ta ch viéc chpn hamk(x) = g( ¥),0 x# 2
01 oxe 2,009 2220 {2574 § 23

=k(x) - k( ZXX__ZSj =29( %

Thir mot bai toan fadé tim cau ti 1oi.

Bai toan 10: Timham 6 f:R\{-1,0 - R, théa
f(a)(a)(x)))+ f(w(X))+ f(¥)=0,0x£-10,
, = )
trongdo w(x)—x—ﬂ,Dxi 1

Phan tich tim loi giai:
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, =xz-1
Cung trong tr nhr bai toan 9, daydstuwong tng ¢ day {Xl la
X =0(X,), n=1
tuan hoan chu % n, =3, nén Ta @ng khong gii bai nay king phrong phap4p ré.
Hay dungdang thic sau:
a+b+c=0- a:%(Za— b- 9
Khi do,
f (a)(a)(x)))+ f(w(x))+ f(x)=0,0x#-10

[Zf(x) — f(a)(a)( x))) - (o x))}D xz-10

- 1(x)=3

= £(x)=[20(9) - (e %))~ def )].0 % -0

trongdo y = g(x) 1a ham é tay y xacdinh trénR \{-1;0} .
Hay ching minhdiéu trong duong thr haidé hiéu cach chn hing dang thrc.
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Ba phuong phdp dai s6 gidi phwong trinh ham Eé Fugnte Thhantk Ludir
Phuwong phap lll: VAN DUNG TiINH PON ANH, TOAN ANH CUA
HAM SO; VIET LAl TAP XACPHINH, TAP GIA TRI CUA HAM SO
DUO DANG KHAC.

Trong laai ndy ta § tim nhing tinh clat caa ham ma cé thtra 161 hai cau b
sau:
*) C6 hay khong & a sao chof (a) =b véi so b ta mwbn naod6?

*) M6t sH thue bat ky co the biéu dién nhr thé nao théng qua cac gid tia ham?

Bai toan 11: Timham$é f:R - R, thoa

f(f(x)+y)=2x+ f( f(y)- N.Ox ¥R (1)

Phan tich tim livi giai:

Tur gia thiét Ta ntin thiy néu tn tai sb a: f(a)=0, thi trong (1) i viéc
chon x=a ta cé:
( ) 20+ f( f(y)- ),Dm
- f( + f( f(y)- a.0y0R
- f( L1 4 o
OyOR, dat x= f(y) - athi tadugc: f(x)=x-a
Van d& bay gb 1a litu c6 § a nhr dd yéu éu. Hon nia, viéc dat
x=f(y)-aOydR liéu da quét Kt cac gia t trong ip xacdinh aia ham. Hai
thic mic d6 < duoc giai quyét néu ham Ia toan anh.
Vi o thuc y bat ky ta én tim xOR: f(x)=y.
Dé sir dung duoc gia thiét caa bai toan tasstim x ¢ hai cing.
Dang 1: x= f(a)+ B
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Ba phuong phdp dai s6 gidi phwong trinh ham gé Fvegrete Thearty Ludire

Khi d6 ta co f (x)= f( f(a)+B)=2a+f(f(B)-a)

Za+f(f ﬂ)—a):y

Can chon 0’,,6’:{ f (,8) it o

y=y~10)
Hay 2 , dang nay khéng apn duoc S.
p=?
Dang 2: x= f(a)- B

(
o= f(0)-y
Can chon a,ﬁ:{f (f ('B)+a 2P=y - = 2
fh)ra=0 a=-1(p)

Bai toanda tim raduoc 1o giai.
Ddu hiéu 1: Néu trongdang thic thé hién tinh cft cia ham madn tai bién doc
lap khéng phi & ddi sé caia ham thi c6 khning ham 1a song anh.
Bai toan 12:Timham $é f:R - R, thoa

f(x2+f(y)):xf(x)+ yOx YR (1)
Phan tich tim loi giai:
Tu (1) chon x=0 taduoc

f(f(y))=y.0yOR 2)

Ham $ co tinh clt (2) & dang cling minh 1a not song anh.

Xét 9 a: f(a)=0. (tinh toan anhia ham &)

Tu (1) Ta co:

*){Xzo f(0)=a

y=a
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X=a
*){yzo_) f(a2+a):O: f(a) o &+ a= a-» a=0.

Ny=0 - f(x)=xf(X,OR
Suy ra, ¥i mbi sd thyc x thi
f(x)=xf(x)=f( £(X). f(R. vi x=f(f(x))
= £(x)-1(£(x)= £((F(9))
~ x2=(f(x))", vi tinhdon anh @a ham
= f(x)==%x

Viéc giai quyét van dé nay € khéng nfic lai tai day.
Ddu hiéu 2: Néu f(f(x)) =ax +b,0xOR thi £ 1& song anh.

Bai toan 13:Timham$ f:R - R, thoa

f(x— f(y))=2f(x)+ x+ f('y),0% YR

Phan tich tim livi giai:

Trong (1) réu ctpn y =0 tadugc.
f(x-a)=2f(x)+ x+ a0xJR, §daytaky htu f(0)=a
= f(x-a)-2f(x)=x+ adxJR
Diéu nay c6 ngta 1a Wi moi s6 thuc t [ubn ©n tai u,v: f(u)-2f(V) =t
Hay tp xacdinh R:{f(x)—Zf(y):x,yDR}. Do vay ma ta it dau tir:
o yoR: 1(1()-21(3)= 1( (9= (- 1)
=26 (1(x)- £(3))* (9= () * (D=2 1 (3= (9)+ 1)

Nhu vay yéu du dit ra 1a phii tinh  (f (x) - f(y)). Ta co:

Trang 19



Ba phuong phdp dai s6 gidi phwong trinh ham gé Fvegrete Thearty Ludire

F(100- 1()=21(1())+ 3+ ()
Yéu ciu tiép theo la tinhf ( f (x)).
Trong (1) \6i viéc chon x— f(y) =0 taduoc
f(0)=2f(f(y))+ f(y)+ f(y)OyOR, tec f(f(x))=-f(x)+aO0xIR
Cudi cung tada tinhduoc
f(f(x)-2f(y))=-[ f(¥-2f(y)]+2a0x IR
Vitap { £ (x) =2/ (y):x.yOR} =R nén & do ta suy raf (x) = —x +a,Cx OR.
Bai toanda tim ra i giai.
Bai toan 14:Tim ham 6 f :(0;+) - (0;+e0), thoa
xf(xf(y))z f(f(y)),Dx y>0 (1)
Phéan tich tim loi gii:
Tinh cHit (1) dugc viét lai

xf(xf(y))= f( f().0%x y>0« e )

f(xt (y))

Uxy(

Tirc ta c6(0;+w) ={m u,v> O}.

f(v)

Tuong tr bai trge ta hi bat dau:

% y>0: f[:gg}: f(lx) f[‘;gg}f(x): f( (). (3

c&nmhf(uy»:———f@):fa & day ta ki héu a= f(1).

Nhu vay cudi cuing ta tinhduoc
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f(f(y)]z & Ox,y>0

e

Suy raf (x) ==,0x> 0. Bai toanda tim ra i giai.

X |
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MOQT SO BAI TAP TU LUY EN

Baitoan 15:Timham 6 f:R - R, théa

()1 0d=(x ) (3 1 9.0 x R
Bai toan 16: Timham é f:R - R, thoa

f(x+yf(x)= f( f(X)+ xf( y).0x YR
Bai toan 17:Timham é f:R - R, thoa

i) (x=f(y))+ f(y)=f(x-y),0x yIR
ii)f *(0) 1a tap hitu han.

Bai toan 18: Timham$ f:R" - R, thoa

i)f (1)=1
i)f (xiy]:f GJH (—3 DX,y OR :xy( x+ ) #0
i) (x +y)f(x+y)=xyf(X f(y

Bai toan 19: Tim ham 8 f thoa mdt trong céc tinh ¢kt sau:
(a)2f(x)+5xf(-x = 4x+ 30 XJR

(b) xf(x)+2 f(i—;ﬂzlﬂxi—l

(c) f(x—_sj+ f(ﬂj: x,0x# +1

X+1 1-x

(d) f(x)+ f(XT_lj:h x0xz 0;1
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Bai toan 20: Timham é f:R - R, thoa
f(xt(x)+ 1(3)=( () + ¥Dx yIR
Bai toan 21: Timham é f:R - R, thoa
f(x=f(y))=f(f(y))+xi(y)+ f(H-L0x% ¥OR

Bai toan 22: Tim ham 6 f :(0;+e) - (0;+e0), thoa

f(szyf(y).f( f(x).0% y>0

y
Bai toan 23: Timham é f:R - R, thoa
f(x+f(y))=] ( ]+2xf Y+ f(-%,0x% ¥R
Bai toan 24: Timham é f:R - R, thoa

f(xf(y)+ x)= xy+ f( ¥,0x YR
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