Gi4o vién: Nguyén T4n Dat

PHUONG TRINH HAM

Tai ligu ging day 16p 10 Toan 2011-2012

I. Pinh nghia
Phuong trinh ham 1a phuong trinh ma an 1 cac ham s6, giai phuong trinh ham tuc 14 tim
cac ham sb chua biét do.
Céu tric co ban ctia mot phuong trinh ham gom ba phan chinh:
* Mién x4c dinh va mién gia tri.
* Phuong trinh hoac hé phuong trinh ham.
* Mot s6 diéu kién bd sung (tang, giam, don diéu, bi chan, lién tuc, kha vi,...).
Nguoi ta phan loai phuong trinh ham theo hai yéu té chinh: mién gia trj va s bién tu do.

I1. Phan loai va phwong phap giai phwong trinh ham
1) Phén loai
C6 thé chia thanh cac loai phuong trinh ham nhu sau:
* Phuong trinh ham trén N,Z,Q,R,...
* Phuong trinh ham mot bién tu do, hai bién ty do,...
* Phuong trinh ham trén I6p ham don digu, 16p ham lién tuc, 16p ham da thirc,...

2) Phwong phap

Trong céc truong hop don gian, phuong trinh ham c6 thé giai bang phép thé dé thu duoc thong
tin hodc phuong trinh b sung.

Véi cac phuong trinh ham xé4c dinh trén N, Z, Q, R, ta can hiéu 18 cAu trac cia cac tip nay dé
tim cach tiép can. Pau tién, ta tinh cac gia tri dic biét nhu £(0),f(1), sau d6 dung qui nap tinh

PP PA \ 1 4 AN A A
f(m),n € N, vatiep theo la f[—]. Sau d6 dung cau triic cua Q dé tim f (x) néu can.

n

Vidul Timtitcacacham f:R — R théa ff(y) —xy = f 0 +f(y) —1,¥x,y
Giai

Gia str ton tai cac ham s f (x) théa phuong trinh da cho. Pt y = x, ta duoc:

fx)=14+x

fof —2f —-x*=0&[fco—1f =0«
[f 0] x+1-x < [fx—1] Foo = 1 — x

Thir lai thay ca hai ham s6 trén déu thoa.

Vidu 2. Tim tit ca cac ham f : N" — N théa
f(2)=2
f(mn) =f@m).fm),Vm,n € N
fm) <fm),Vm < n
Giai

Mot trong nhirng cong cu quan trong ta thuong stir dung khi giai cac bai toan trén N 1a nguyeén
[i qui nap.
f(1)=1(1.1)=£(1).£(1) = (1) =1 ,
f(4)=1(22)=1(2).f(2 )_22_4 Taco2=1(2)<f(3)<f(4)=4.Do f(3)laso
nguyén duong nénf (3) =
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Tuong ty £(6) =6 suyra f(5)=>5.
Ta chimg minh f (n) = n bang qui nap. Gia s dang thirc dung véi n = k : f(k) = k. Xét

n = k + 1. Néu n chin thi f(k+1):f(2).f[k;’1J 2. [kzl] k4+1.Néunléthin+1

k+2.

chiin va f(k +2) = f(2)f[k;2] 2[“2]

Mak=f(k)<f(k+1)<f(k+2)=k+2=1f(k+1)=k+1

Theo nguyén li qui nap ta co f(n) = n,Vn € N

Trong loi giai trén ta sir dung hai tinh chat quan trong 1a thir tu trén N' va phuong phéap qui nap
toan hoc. Tinh chat k — 1 < f(k) < k 4+ 1= f(k) = k 1a mot tinh cht rat quan trong dd dugc
st dung.

I1. Mt s6 phwong phap gidi cac phwong trinh ham
1. Phwong phap dit an phu

Xét phuong trinh ham sé dang: f( ¢ (X)) = g(X), trong d6 ¢ (x), g(x) 1a nhitng ham s
bién s6 thuc da biét.

Trong mot sb trudong hop néu dit ¢ (x) = t, ta cd thé giai ra x = v (t). Khi d6 thé vao
phuong trinh d4 cho ta c6 ta c6 f(t) = g(w (1)), tir 46 ta c6 ham sb f(x) = g(y (X)).

Tuy nhién nhiéu khi van dé khong hoan toan don gian. Trong truong hop do can sir
dung cac phép bién doi thich hop , ¢6 gang dua phuong trinh da cho veé dang:
f(p (X)) = h(e (x)). Khi d6 ham s6 can tim s& c¢6 dang: f(x) h(x).
Ham f(x) sau khi tim duwoc ta can phdi tién hanh thi lai roi dwa ra két ludgn nghiém ciia phiwong
trinh.

Dang 1: Phwong trinh c6 dang (¢ (x)) =g (1)

Cach giai: Pat t = o) (2)
Néu phuong trinh (2) d& giai va cho biéu thirc nghiém don gian x =¢™ (1), roi thé vao (1) ta

co: f(t) = g((pfl (X)) .

Néu phuong trinh (2) khé giai va cho biéu thirc nghiém phtc tap thi ta tim cach bién doi dwa (1)
vé dang f(p(x)) =g(px) = f(x) = gx).

Chuy: q o

Cac phuong phap noi trén thuong st dung d€ giai cac bai toan don gian nhat vé phuong trinh
ham so.

Vi cach gjéi 1a didu kién can, nén sau khi giai xong ta phai thir lai xem ham sb tim dugc c¢6 thoa
cac yéu cau khong.

Vidu3. Tim ham sé f(x) biét f {X—fj —x+3,x%1.
X_

Giai
X+1 t+1

bitt=—— = x=—, Vx=1.
x-1 t-1
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t+1 4t -2 4x -2

Te(Dtasuyraf(t)= — +3= —— =f(X) =

(hasuyraf(h= =7 +3= "= =109 = ==
Thir lai ta théy f(x) thoa yéu cAu bai toan.

4x -2
X_

Vidud Tim f() biét fx +4) = x>+ 13 :
X

Vay ham s6 can tim [ f (x)= X#1.

x = 0.
Giai

~ 1 =R ’ ‘A J A =X As oo < K A
Vidat t = x +— cho biéu thirc nghiém x theo t phurc tap nén ta bién doi gia thiét vé dang:
X

f(x+—) (x+—) -3(x+ = ) (*)
Tu (*) = f(x ):x -3x, |¥ > 2. Thu lai thay f(x) thoa yéu cau dé bai.

Vay ham sb can tim 13 f (x)=x*-3x,[x|> 2.

Vi du 5. Timhémf:R\{Z}—ﬂRthéaf[2X+l]:X2+2x,x¢1.
Giai
. 2x +1 a s . s R
bat t = 1.Dotapxacéhnhcuahamfnen t € R\ {2}. Ta dugc
X_
2 2
X:t——H:>f(t)—X +2x—[t—+1] +2[t+1]: 3t 2,t¢2.
-2 -2 t—2) (t-2)
Y S n 3x2 -3
Thu lai thay ding. Vay f(x) = ———,x = 2.
(x—2)
Nhén xét: Khi dat t phai chi y mién gia trj ¢ ch Trong vi du trén, néuham f : R — R
xeD
3x% 3
o a —2,x¢2
thi ¢6 v6 s6 ham f dang f(x) =1 (x — 2)
a, x =2
Vi du 6. T‘Imhélmf:(—oo;—l]U(O;l]HRth()af(x—\lx - )—X+\/X —1,1x| > 1.
Giai
x—t>0

Pitt=x-Vx—lev —l=x—te], )
x"—1=(x—1t)

x>t
el = (—o0—1]U (0:1]. V
& 2 . H¢ c6 nghiém x < >t =t € (—oo;—1|U(0;1]. Vay
ot 0<t<l
2t
mién giatri t = D; :(—oo;—l]U(O;l].
IxI>1

Voit=x—vxZ —1=x+vx> — = f(t) _—.Thfrlaithéydﬁng.

Viay f(x) = —
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Vidu7. Chohamsb f: (0;4+00) — R thoa f(tan2x) = tan® x + - 14 ,Vx € [O;%].
an” x

Chung minh f (sinx) + f (cosx) > 196, Vx € [O;%J

Giai
bat t = tan2x,t > 0
2tanx 2
—t=——7—=—-= —tanx
1—tan“ x t tan x
4 1 4 2 1
= — = 5 +tan2x—2:>[—2+2] = T +tan® x +2
t tan® x t tan ™ x
. 1 1 1
Khldé:—f+—g+2: 7} 4+ tant x
t t tan x
R : R 1 1
Ham so tré thanh f(t):—f+—g+2,t>0.
t t
. 16 16 16 16
Nhu vay f(sinx) +f(cosx) = —5—+ —5—+——+—5—+4
sin“x cos' X sin“x cos“x
) 2 2 8 4
= f(sinx) + f (cosx) > 16— 5>—+ 16— +4=16.—5—+16— +4
sin” x cos” x SIn X COS X sin” 2x sin 2x

>16.8+164+4 =196

Ping thirc xay ra khi x =

&8

Vidu8. Timhamsé f(x) thoa
f(x+y)+f(x—y)=2f(x)cosy,vx,y (1)
(

f(0)= f(%j=1 2)
Giai

Trong (1) cho x=0,y =t, tacé: f(t)+ f(-t)=2cost (3)

N—"

Trong (1) cho x:%+t,y:%,tac(): f(z+t)+f(t)=0 (4)

Trong (1) cho x :%, y :%th taco: f(z+t)+f(-t)=-2sint (5)
Cong hai vé cta (3) va (4) rdi trir cho (5), ta duoc: f (t)=cost+sint (6)
Thir lai ta thdy ham s xac dinh & (6) thoa diéu kién.
Vidu9. Timhamsé f (X) xac dinh v4i moi x thoa
(x=y) f(x+y)—(x+y)f (x—y):4xy(x2 —yz),VX,y (1)
f1)=2 (2)
Trong (1) thay x=t+1,y=t:
f(2t+1)= (2t+1)(4t2 +4t +2) o f(2t+1)=(2t +1)((2t+1)2 +1)

Giai

Tird6 suyra: f(x)=x(x*+1)=x"+x (3)
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Thir lai ta thdy ham sé xac dinh & (3) thoa y8u cau.

Vidu 10. Tim f :R — R sao cho:
(X=Y)f(x+y)=(x+y) f(x=y)=4xy.(x* - y?), Vx,yeR

Giai
U+v
u=x+y |75
bat { =
V=X-Yy y_u—v
2

—v2, Yu,v=0

= vf (u) —uf (V)=(U2—V2)uv:>$_u2 Zy

Chov =1taco: m—u2 =%—12,Vu¢0
u

= f(u)=u’+au,vu=0(@="f(1)-1)
Cho x =y = 0 ta ¢6 2£(0) = 0 do d6 f(0) = 0
Két luan f (x) = x* +ax,VxeR

Vidu 11. Tim ham f : (0;+00) — (0;+00) thoa xf (xf (y)) = £ (f(y)), Vx;y € (0;+00).

Giai
, 1
Cho y =1,tacéd xf(xf(1))=£(f(1)). Cho x :m: f(f(1)=1.
S xt(xf (1) = 1 = £(xE(1)) = ~. Dat t = x£ (1)
X
= ft)=—2= %,a = £(1). Vi £(1) € (0;400) nén mién gi4 tri b€ (0;4-00).
x€(0;+00
Vay f(x) = = . Thi lai théa yu cau.
X

BAI TAP

Bail. Timhamsb f(x) biét f(x + 1) = x> + 2x + 3, x € R.
Giai
Pitt=x+ 1. Giaira x =t— 1 rdi thé vao phuong trinh d4 cho ta duoc:
fit) =g(t-1)=(t-1° +2t-1) +3=1t> + 2= f(x) =x> + 2
Thir lai ta thy f(x) thoa yéu cAu bai toan. Vay ham s6 can tim 1a: f(x) = x° + 2.
Bai 2. Xac dinh f(x) khi biét:

) f(3x+1jzx—+1 (VX1 x%-2)
X+2 X+2

b) f(sinx)=x-3

Giai

gt t=o Ly ATl XHL_tH2 iy 1H2
X+2 31 x+2 3i-4 3t_4

Viy fx) = 212

3x—4"
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b) bat t =sin x = x =arcsint

Do d6: f(t) = arcsin t =3 < f(x) = arcsinx — 3.

Bai 3. T‘lmhémf:R\{%;S}—ﬁRthéaf[Sx_l]:X+1,x¢—2;x¢1.
3 X+ 2 x—1
Giai
DéttzSX_l.Miéngiétri t :R\{%;fi}
X+ 2 x=—2:1 3
x= 2 Khide £(6) = 2% Thir lai thoa yéu chu dé bai. Vay £ (o) =

—t 362 3x —2°
Bai 4. Tim ham f(x) néu biét:

2
a) f(x+iJ:x2+a—2,VX¢0.
X X

b) f (\/1+_x):\/1+ X2, Vx> —1,

c) f (1+£] =x’-1
X

Giai
2

a) Dat t=x+2= x2+a—2:t2—2a, VX #0
X X

Do dé: f(t)=t*-2a.Vay: f(x)=x"-2a.

b) Pt t=vItx = x=t' -1=x* =(t* 1), x> -1
Dodo: f(t)=v1x® = 1+(t2-1) =+t* —2t+2
Vay f(x)=m

c) bat t:x+£,x¢O:x:i,t¢1.
X t-1
1 2t X2 +2X

T A T

Bai 5. Tim ham sb f(x) biét f(cosx) = sin’x + 2. (1)
Giai
Néu dit t = cosx giai phuong trinh ndy véi an x s& cho ta nghiém phc tap vi vay ta bién doi:
sin’x = 1 - cos’ .
Ta dua (1) vé dang f(cosx) = 3 — cos’x = f(x) =3 - x*; x e[-1;1].
Thur lai thdy f(x) thoa y8u cu bai toan.
Vay f(x) = f(x) = 3 — x* 12 ham s6 cén tim.
Bai 6. Tim tat ca cac ham s f (x) lay gi tri nguyén va xac dinh trén tap hop cac sé nguyén

Do do f(t)=

sao cho 3f (x)—2f (f(x))=x voi moi s6 nguyén x.
Giai
Ham s6 f (x)=x thoa mén diéu kién cua bai toan.
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Cho f(x) lamot ham s6 thoa diéu kién dé bai. Pat g(x)= f (x)—x
Khi d6 3f (x)-2f (f(x))=xe2f (x)=2f (f(x))=f(x)-x<=29(f(x))=g(x)

Tirdé ta duoc: g(x)=29(f(x))=2"g(f(f(x)))=-.=2"g| f(f(-F(x)-))

Vig| f(f(..f(x)..))|eZ nén g(x):2",vn,vxeZ. Didundy chi xiy rakhi g(x)=0.

Vay f (X) = x la nghiém duy nhat cta bai toén.
Bai 7. Tim ham f(x) biét:

al f(sX_ZJ:x+2,x¢l.
x—1

b/ f(cosx)=cos3x,xeR.

c f (X—EJ: x3—i3,x¢0.

X X
d/ f[l]zx—l—\/l—l—xz.
X
Bai8. Tim f[X+1],x¢ 0 biét f[ = x> —1.
X x+1
4

X" +1

X2

Bai 9. Tim ham f(x) biét f( X 2]:
1+X

DANG 2: ax)f(u(x)+bxf(vx)=wx) (1)

Tir phuong trinh (1), dat an phu u (x)=v(t) dé thu thém maot phuong trinh
a' O f(ue)+ b f(vix)=w ) (2)
Két hop (1) va (2), ta giai hé tim f (u(x)) hodc f (v (x)) rdi tro lai dang trén.

Vidul Tim ham sé f(x) biét f (X—_l} 2f (EJ —x,x#0,1. (1)
X X

Giai

Giai hé trén ta duoc f (1)
X

:2x2—3x:> (x)= 2-3x
3(x-1) 3x(x-1)
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Thit lai thdy f(x) thoa y&u ciu dé bai. Vay ham sé cin tim I f(x):%.
X{X—
Vidu2. Tim tat ca cac ham f(x) thoa:
a) f[X+1]+2f[X_2 =x,x=2,x = —1.
x—2 x+1
1—x
b) f(x—1)+3f[ =1-2xx=—.
1—2x 2
Giai
a)f[x+1]+2f[x_2 —x,x=2x=-1 (1)
x—2 x+1
Cach 1:
pat XL 072 e X2t i
x—2 t+1 x+1 t-2
:f[ﬂ]Jrzf[t—H]:1—t;sf[X_2]+2f[X+1]:1—X,x¢—1,x¢2 (2)
t+1 t—2 x+1 Xx—2
Tir (1) va (2):
f[X+1]+2f[X_2]:X
x—2 x+1 x —2 1 4x + 5
1 —2 x+1 e (1-x)
210[’“r ]+f[x ]zl—x
X —2 x+1
Cach 2:
Pt t:X“(x::z):»x:2t+1(t¢1);»f(t)+2f[1J:2t+1(t¢1).
x—2 t— t —1
21
Deitu:l(tIO):t:l(uzO):>f[l]+2f(u):‘f _ut?
t u u L 1—u
u
f(x)+2f[l]:2X+ll s
Taco hé: | X X_z :}f()@:%
f[—]+2f(x)=x+ X
X — X
x—1
b) f(x—1)+3f[ ]:1—2X 1)
—2x
Pit x-1 Y-l x=—J = x-1= 1oy _ x-1 Y-l x=—J = x-1=
1-2x 2y -1 2y-1 1-2x 2y -1
ot 2V gyt e wy et o [ XL s (xmt) = ket
2y-1 2y-1 2 1-2 2x -1 2



x—1
f(x—l)—Bf(1

=

]Zl-ZKVXil
2
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2x-1 2

:>f(x_1j—3f(x—1):—:1——,VX¢E
1-2x

:>HX—D:1-4+2X+ 3 ,VX¢£:>fU):l]+2X+
8 2x -1 8

2

= -8f(x-1)=1-2x+

2X

1-2x

X+1

1-x

Vidu 3. Tim tat ca cac ham f(x) thoa man diéu kién: f (X_3J+ f (3+ XJ =[x #1. (1)

Céach 1:
1-x t+1

()= f(t)+f (m

t+3
==
1-t

t— _u+3

X-3
Pl
t-3) t+3
=
t+3 u-3
= u

Giai
t,t#+1
2 |#1 (2)

#+1

Dm——E:u:%—
t+1 1-u

X—3

1-t 1+u’
u+3 u-3
2):> f(m}"‘ f (U):m,|U|¢1 (3)

_X+3 x-3_2x*+6

(4)

Tir (2) va (3): f( ——f(3+x
X+1 1-x

Tu (1) va (4), ta co:

)

T 1-x 1+x  1-%

f(x_3)+f
X+1
Giai hé trén ta dugc: f (x)=

Céch 2:

X—3 t+3
X =

¢ x—3 g x+3) 2x*+6
X+1 1-x 1-x°
( =

3+x t-3

Pit t = =
1-t

t-3) t+3
ﬂ)c;f(0+f(?11j:i§? @)

-3 _u+3

X+1

t+3

= =
1-x t+1

u-3

Dmu:L——:t—
t+1 1-u

= =
1-t

u+l

@) o f(%i§j+f(u)=—;;-@)

Két hop (2) va (3) ta c6 hé:

Tu (1) va (4), ta co:

x—3) x*+3 X
AN A
Xx+1 1-x 2

1-x ) 1-x

(X—Sj (x+3j X+3 X—-3 2x°+6
S Y g _XEe XZo

x+1 1-x°

(4)
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(Xx=8)_ (x+3 _2x°+6
x+1 1-x 1-x? (X_SJ xX*+3 X
= f

X—3 3+x x+1)
f + f =X
X+1 1-x

+
1-x> 2

Gii hé trén ta duoc: f(x):14X2—§.Th& lai thdy f(x) thoa y&u cAu bai todn.
—X
L s 4x X
Vay ham so cantim la f (x)= ——.
Y =13
Vidu 4. Tim tit ca cac ham f(x) thod: f (x)+ f (%J: X+1—1,X¢ 0.
- X X
Giai
— N — — 2_
Dm-JL-zt:>x=3—11nmodébm:f(3—1)+fa)=t Lyt _t-sted
1-x t t t t-1  t(t-1)
— 2_
:f(x_lj”(x):ﬂ
X x(x-1)
Z N x | N R 1 x-1 1
Lay phuong trinh d& cho trir phuong trinh nay, ta dugc: f T —f|l— =X——1.
—X X X—
Pat t= 1 :th—1:X—1= 1 _ 1 _ 1 .
1-X t X x 411t
x-1 1-x
£ . s o 1 1
Thé vao phuong trinh trén, ta duoc: f (t)- f T =—t+1-=
1
f(x)+f(—j:x+1——
pn 1-x - x—1
Taco hé: Giai hé: f(x)=—.
1 X
00 1[ et
1-x X
BAI TAP
Bai 1. Tim tat ca cac ham f(x) thoa man diéu kién: f(x)+2f(1j=x,x¢0.
X

Giai

f(x)+2f(%j:x

26 (x)+ 1 Gj

bit ! :t:x:%,tadu’qc: f(%)+2f (t):%.Tacé hé

X

X |~

2—x?
3X
Bai2. Timhamsé f:R >R thoa f(x)=x"+f(-x),vxeR.
Giai
Khong ton tai vi f (x)— f (=x)=x*. V& trai 1a ham chn, vé phai 1a ham s6 1¢
Bai 3. Tim tat ca cac ham f va g thoa mén cac phuong trinh:

X X
f(2x+1)+2g(2x+1)=2 a f =
(2x+1)+2g(2x+1)=2x va (x—lj+g(x—1j X

Giai hé, ta duoc: f (x)=
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X
2x-1

Bai 4. Tim ham s6 f(x) biét rang f (x)+ xf ( j =2,X# %;1.

HE PHUONG TRINH

af (u(x))+bg(v(x))=w(x)
af (u'(x))+b'g (v'(x)) = w(x)

Déi bién sao cho u(x) thanh u’(x), giai hé dua vé dang: Af ( (x ))+ Bf (V(X)) =w"(x)

H¢ c6 dang {

Vidu 1. Tim cac hamsb f(x),gx) thoa hé sau:
f(x+1)+xg(x+1)=2x,x=0(1)
f[X+1]+g[X+1]=X—l,x¢l(2)

x—1

x+1 v+1
=

x—1 v—1

faw+u—-)gw =2(u—-1),u=0

Ditu=x+1l=x=u—-1land v=

Hé trén tr¢é thanh:

fm+gv) = vzl
V_
faw+(u—-1)gaw =2(u—-1)(3) 5
= 2 = g(t) =—(t=2)
fa+ g = 1 t—1
u_

Thay g(t) = % thay vao (3), ta dugc: f(t) = —2,t = 2.
Mat khac thay x =1 vao (1) va x = 3 vao (2), ta dugc f(2) +g(2) = 2.
fx)=-2,x=1Lx=2
=

g0 = le,x = lx=2,f(2)+g2)=2

X —_—
Thir lai vao (1), (2), ta thdy nghiém dting. Vay nghiém ciia hé 1:
—2,x = 1x =2 X elx =2 o
fo gx) =1x—1 vai a 1a hang so tuy Y.
X =2 —
’ 2—a,x=2

Chay:

Tu (*))/ néu suy ra ngay g (2t+1) = 2t 1a pham sai 1am. Khi 1am bai hoc sinh cin chu ¥ diéu nay.
Vidu 2. Timcachamsé f (x), ( ) x4c dinh v6i moi x thoa:

{f (3x-1)-g(6x-1)=3 ( )
f(x+1)+xg(2x+3)=2x"+x (2)
Giai
Trong (1) thay t=3x—-1: f(t)+g(2t+1)=t+1 (3)
Trong (2) thay t=x+1: f(t)+(t-1)g(2t+1)=2t"-3t+1 (4)
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Lay (4) trir 3): (t-2)g(2t+1)=2t(t-2)= g(2t+1)=2t,Vt = 2= g(X)=X-L Vx %2 (*)
Thay lai vao (3) taco: f(x)=1-x,Vx#=2.
Thay x=1vao (1), (2)tacé: f(2)+g(5)=3.Do g(5)=4= f(2)=-1

Trong (1) cho x:%tacé: f( ) g( )=

— 2
Tu g(x):{fxlz');izag() x—-1,vx va f(x)= {11);)(;; < f(x)=1-x,Vx

Thir lai ta thdy thoa diéu kién.
Vidu 3. Timcachamsd f(x),g(x) xdc dinh véi moi x thoa:
(@)

f(X;2j+g(x+5):x+4 (2)

Giai

f(x+6)+2g(2x+15)= X2

Dit X+2=t+6:x=2t+10.T1‘J:(2)suyra f(t+6)+g(2t+15)=2t+14
f(x+6)+2g(2x+15)= X2 f(x)=+6
Ta co hé: ¢ 2 o 2
3X+7

f(x+6)+g(2x+15)=2x+14  |g(x)=-

4
Thir lai ta thdy thoa diéu kién.

Vidu4. Timcachamsd f(x),g(x) xdc dinh véi moi x thoa:
f(2x-1)+g(1-x)=x+1, (1)

f (ﬁ}zg(zxiz)ﬁ (2)

Giai
2t-1

s X s _ _et=1 _ \ _ _
Datm—Zt 1(Vx#-1)= X 2+2t(t¢ 1). Te (2)suyra f(2t-1)+2g(t+1)=3 (3)

f(2x-1)+g(1-x)=x+1 .

Taco hé: {f (2x-1)+2g(1+x)=3 *)
= g(1-x)-2g9(1+x)=x-2 (4)

bat t=—x tir (4) ta duge: g(1+t)-2g(1-t)=—t-2 (5)

Két hop (4) va (5): g(1+x):%:g(x):7_x

3

X vao (*) ta duge: f(2x-1)= 2x-3

X_
Thay g(1+ ) :>f(x):T
X—2 7

Vay f(x ):T,g(x):%. Thit lai ta thiy thoa diéu kién.

12



Gi4o vién: Nguyén T4n Dat

Bai tap

Bai 1. Tim c4c ham s6 (X), g (X) xac dinh véi moi X thoa:

f(2x-1)+g(1-x)=x+1 ()

f(x+1j+ (2x1+ 3

2
Bai 2. Tim cachamsé f(x),g

{f (3x-1)+g(6x-1)=3

f(x+1)+x? g(2x+3):2x +X

3

Bai 3. Tim cac ham s6 f (X), g (X) xac dinh véi moi x thda:

xf (x—2)+29g(2x+1)=2x* —8x+2
{f (2x+1)+g(4x+7)=-3 (2)

X) xac dinh voi moi x thda:

13



