GIAI PHUONG TRINH HAM BANG PHUONG PHAP THE
LOI NOI PAU

Toan hoc 1a mdt b mon khoa hoc doi hoi su tu duy cao do cua ngudi day, nguoi hoc
va ca nguoi nghién ctru. Qua viée day va hoc toan, con nguoi duge rén luyén nang luc
phan tich, tong hop, tu duy linh hoat va kha nang sang tao, gop phan hinh thanh k¥ nang,
nhan cach can thiét cua nguoi lao dong trong thoi dai moi. Mudn hoc gio6i toan, hoc sinh
phai luyén tap, thuc hanh nhiéu, tirc 14 phai hoc giai toan. Hoc giai toan la mot cach tu
duy sang tao vé toan, dong thot la mot van dé triru twong va kha khé ddi véi hoc sinh,
nhung d6 lai 14 diéu can thiét cho mdi hoc sinh trong qué trinh hoc toan & truong THPT
va nhét 1a hoc sinh & cac 16p chuyén cia truong THPT chuyén.Vi vdy, dé nang cao chat
luong day va hoc toan, ngudi thdy gido can truyén cho hoc sinh sy ham thich hoc toan va
giai toan, bang nhiing phuong phéap khac nhau.

Ngay nay trong céac ki thi hoc sinh gioi qudc gia va qudc té ta thuong thay xuét hién
bai toan vé phuong trinh ham. Thong thudng day 1a mot dang toan kho khong chi voi hoc
sinh tinh ta ma voi ca hoc sinh céc tinh, thanh phd 16n, cac tinh c6 bé day truyén thong
trong cac cudc thi hoc sinh gioi.

V&1 muc dich trang bi cho cac em hoc sinh giéi thém mot s6 kién thtcc co ban vé
phuong trinh ham nén trong bai viét nay t6i xin trinh bay Chuyén dé : Giai phuong
trinh ham bang phwong phap thé ”. T6i hy vong nhan duogc nhiéu sy phan hdi, dong
gop, trao ddi ctia quy thay co dé chuyén dé nay ngay mot hoan thién hon.

I. HIEN TRANG

Trong chuong trinh Toan THPT danh cho hoc sinh 16p 10, 12 chuyén toan , toi thiy
cac bai tap phuong trinh ham Ia phém kién thtrc kho, mot trong nhitng noi dung quan trong
1a phai biét dung phuong phap thé dé giai phuong trinh ham , vi day la phan kién thic doi
hoi hoc sinh phai ¢6 k§ nang toan hoc t6t. Chinh vi vay t01 bién soan chuyén dé « Giai
phwong trinh ham bang phwong phap thé ” nham gop phan cung cap kién thirc co ban,
rén luyén ki ning van dung phuong phap thé gia tri dic biét, thé bién trong viéc giai cac
bai todn phuong trinh ham cho hoc sinh chuan bi thi hoc sinh gidi cac cﬁp va dac biét la
hoc sinh d6i tuyén du thi hoc sinh gioi qudc gia.

Sau déy 14 noi dung cta chuyén dé:

- Co s6 ly thuyét.
- Cac bai tap tong hop.

II. GIAI PHAP THAY THE
1. Co s6 1y thuyét
1.1. Pinh nghia phuwong trinh ham.
Phuong trinh ham 13 phuong trinh ma trong d6 4n phai tim 1a mot ham s6. Mdi mot
ham s thoa phuong trinh ham dugc goi 1a nghiém cua phuong trinh ham.
Céu tric ciia mot phuong trinh ham gdém 3 phan:
- Tap xac dinh va tap gia tri ctia ham sd.




- Phuong trinh ham hodc bat phuong trinh ham.
- Mot s diéu kién bd sung (don diéu, bi chin, tudn hoan, chin, 1é...).

Khéng c6 mot phuwong phap chung nao dé giai cac phwong trinh ham. Viéc tim ra 1oi
giai phy thudc vao tig phuong trinh ham cu thé va mot s ki thuat lién quan. Xin néu ra
day mot phuong phap thudng st dung: Phuwong phap thé bién, phuong phap quy nap,
phuong phap sir dung céc tinh chét ctia ham s, phuong phap danh gia, phuong phap khao
sat tap hop, phuong phap d6i bién, phuong phap tim nghiém riéng, phuong phap sir dung
tinh chat dbi xung cua bién, phuong phap dua vé phuong trinh sai phan; phuong phap st
dung chu trinh, diém bat dong, khong diém.

Loi giai cua bai todn giai phuong trlnh ham thu’ong duogc bit dau bang ménh & “ Gia
sur ton tai ham s6 f(x) théa man cac yéu cau ciia bai ra” . Khi tim duoc biéu thirc ctia ham
s6 nghiém, ta phai kiém tra vao phuong trinh di cho rdi méi két lun nghiém.

1.2. Ham dic trung ciia mot s6 ham so cip
Nhitng ham dic trung ciia mot s6 ham s so cap duge xét trong chuong trinh pho thong.

Nho cac ham dic trung ma ta c6 thé du doan ma dap s6 cia cac bai tap phuong trinh ham.

1. Ham bac nhat f(x) =ax+b (voi a,b #0) c6 ham dic trung 1a:
7|ty _S)+/W)
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2. Ham tuyén tinh f(x) =ax (v&i a #0) c6 ham dic trung 1a:

f(x+y)=f(x)+f(») véimoi x,yER

3. Him mi f(x) =a* (vdi 0<a #1) c6 ham dac trung la:

f(x+y)=f(x).f(¥) véimoi x,y€R.

4. Ham logarit f(x) =log, |x| (v6i 0<a #1) c6 ham dic trung 1a:

Sxy)=f(x)+f(¥) vé6i moi x,y€R*

5. Ham sin f(x) =sinx ¢6 ham dic trung la:

f(Bx) =3f(x)- 4f°(x) vé6imoi x€R

6. Ham sin f(x) =cosx ¢6 ham dac trung la:

f(2x) =2/*(x)- 1 v6imoi x€R hodc f(x+y)+ f(x- y) =2f(x).f(¥) véimoi x,yER

véimoi x,yER

1.3 Phwong phap thé bién

Phuong phap thé bién co 1¢ 1a phuwong phap thudng duoc sir dung nhat khi giai phuong
trinh ham. Ta c6 thé

- Hodc cho cac bién nhan cac gia tri bang s6. Thuong 13 cac gia tri dic biét 0;=;22;...

- Hodc thé cac bién br?mg cac biéu thuc dé 1am xuét hién cac hﬁng s6 hodc céc biéu thirc
can thiét. Chang han, néu trong phuong trinh ham c¢6 mat /(x+y) ma mudn c6 f(0) thi
tathé ¥ boi - X; mudn c6 f(x) thitacho » =0; mudn c6 f(nx) thita thé ¥ boi (n- Dx

2. Giai phap kha thi va hi¢u qua khi gidi phwong trinh ham bang phwong phap thé
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Phuong phép thé 1a phuong phap thuong hay sir dung khi giai cdc phwong trinh
ham, dic biét 1a phuong trinh ham véi cip bién tir do. Noi dung co ban ctia phuong phap
nay 1a ta thay cac bién boi cac gia tri dic biét. Didu quan trong luu ¥ 13 gia tri cac bién
nay phai thudc tap xac dinh cia ham s6 va phai thoa man cac diéu kién rang budc gitra
cac bién néu co. Trong phuong phap nay khi thay bién XV boi cac gia tri dic biét thi
vi€c chon cac gia tri dac bi€t doi hoi phai c6 sy nhay cam nhét dinh, n6 gitp ta tim duogc
ham f(x) tir mot phuong trinh da cho.

III. VAN DE NGUYEN CU'U, GIA THUYET NGUYEN CUU

1. Cac bai toan phwong trinh ham

Bai toan 1. Tim tit ca cac ham / :R— R théa min

fGe+y)=y+ f(x), Vx,yeR (1)
Giai.

Gia st ham s6 f thoa man cac yéu cau dé bai.

pit £(0)=C.

Trong (1) cho * =0 ta dugc f(»)=y+C,VyeR,

Vay f(x)=x+C,¥x€R (v6i C 1a hing sb). )

Thur lai thdy (2) thoa man (1).

Vay ham s6 can tim 1a f (x) =x+C, VxR (v6i C 1a hing sb).

Nhén xét: phuong trinh trén c6 2 bién ty do 1a >V nén ta cho x =0 thi duogc

F)=y+£(0),¥€R  laidit £(0)=C ta duoc ham s6 can tim.

Bai to4n 2. Tim tt ca cdc ham /:R— R théaman f () =y f(x), Vx,ye R
Giai.

Gia str ham s6 / thoa man cac yéu cau dé bai.

pat £ (1) =C . Trong (1) cho x =1 ta duge /(1) =Cy"", ¥weR. vay f(x) c6 dang

F () =Cx*", VxeR (v6i C 1a hang sd). )

Thr lai thdy (2) thoa man (1).

Vay ham s6 cdn tim 1a f (x) =Cx"", Vx€R (véi C 1a hing sb).

Bai toan 3. Tim tit ca cac ham /:R— R théa mén

S+ + f(x- p) =f(x)+2f(»)+x*, ¥x,yER,

Giai.
Gia str / 1a ham sb thoa man cac yéu cau dé bai.
bit f(0) =C. Trong (1) cho » =0 ta dugc: f(x) =x*+2C,VxeR.(2)
Thur lai: Thay (2) vao (1) ta dugc :
(x+y) +2C+(x- y)" +2C =x"+2C+2y" +4C+x",¥x,yeR & C =0
Vay ¢6 duy nhat mot ham sé thoa mén cac yéu cau dé bai la £ (x) =x°, VxeR.




Bai toan 4. Cho ham sd /:R— R thoa min
Sx+y)-2f(x- )+ f(x)-2f(y)=y-2,%,y€ER (1)

Giai.
Gia st / 13 ham sb thoa man cac yéu cau dé bai.
Trong (1) cho ¥ =0 ta dugc: f(0) =1.
Trong (1) cho x =0 ta dugc: -2/(-»)- f(»)=y- 3, WeR (2)
Trong (2) cho thayY bai =V ta duge: -2/(»)- f(-y) =-»-3,WeR (3)
Tu (2) va (3) ta co: f(») =y +L, VyeR.
Hay f(x)=x+1,¥xeR
Thur lai ding.
Vay ¢6 duy nhat mot ham s6 thoa mén cac yéu cau dé bai 1a f(x) =x+1,VxeR
Bai toan 5. Tim tit ca cac ham s6 / : R— R théa man
FQxp)+ f(x-2p)+ F(x+2y+D=2xp+2x+1, Vx,yeR. (1)
Giai.

1
bit £(0) =a. Trong (1) thay y =- 5 ta dugc :

FEXD)+ fe+D+ F(x)=x+1, VxeR. (2)
Trong (1) cho ¥ =0 ta dugc:
a+ f(x)+ f(x+1)=2x+1, ¥xeR 3)

T (2) va (3) suy ra f(-x)=a-x, ¥xeR Suy ra f(x)=a+x, VxeR
Thr lai:
Thay F(x)=a+x vao () taduoc: 2xy+a+x-2y+a+x+2y+1+a =2xy+2x+1= a =0.

Vay c6 duy nhit mot ham sb thoa man dé bai la £ (x) =x, xeR.

Nhan xét: cac bai 2,3,4,5 co6 cach giai twong tu nhu bai 1 sau khi tim dugc ham ta thir lai bang
cach thay vao ham da cho dé dugc ham can tim.

Bai toan 6. (Estonian 2003-2004).

Tim tit ca cac ham s6 f : 0;+00)— (©0;+) thoa man

1 1
)G =fGy)+—+—, Vx,ye(0;+x) (1)
Xy
Giai
Gia str/1a ham s6 thoa yéu cau dé bai.
1
Trong ®, chon ¥ =! taduge: f (X)) =f()+=+1, Vxe(0;+0) (2)
x

T @) chon x =1 ta duoc:

FOP =fO+2 e [fOF - fO- 220 £O=2 (do fO>0)
Thay FD=2 vao @ ta dugc: Gl =1 +l, Vx € (0;+00),

C . 1 1 ¢ s
Thr lai voi £ (x) =1+~ thoa (1) . vay fG) =1+ e Vx € (0;+0) 1a ham s8 can tim
x




Nhan xét : Bai 6 nay tap xac dinh va tap gi tri 1a (0;+00) nén khi giai phai luu y 1y

x>0;f(x)>0,Vx>0

Bai toan 7. (Japan Mathematical Olympiad Final — 2012)

Tim tét ca cac ham sé /:R— R sao cho f(fG+y)f(x- y))=x*- yr (»), ¥x,yeR (1)
Giai

Tu O cho x =y =0 ta duoc (r20)=0.

Tir O cho x =0,y =£2(0), két hop véi két qua (200 =0 ta suy ra f0)=0.

Tu O cho ¥ =Vta duge: x> - ¥ (&) =0 fG)=x, Vx 20

voi f(0)=0= f(x)=x, Yx€R . Thu lai ding.

vay f(x)=x, ¥x€R 1a ham s can tim

Bai toan 8. Tim tit ca cac ham sé f :(0;+0)—> R thoa:

f&)f(y)zxf[g +of |5

], Vx,y € (O;+oo)
S Gidi
Gia sir / 1a ham s6 thoa dé bai.

Trong @ chon ¥ =V ta duoc: (r ) =2xf

_[f(x)]2
T 2x

g] Vx € (0; +o0)

X

:>f2

(1)= f(x)f(y)=x[f;’/)]h+y[f§i)]b, Y, y € (0; +0)

Gro)| \/_f(x) N3 |
J2y 2y Vax
\/_f(y) \ff(x) f(x)_f(y) Y

r r x - y b viye(oa )

&) : L
Bai vay: AL 14 hing s6, do d6: £ &) =ax, Vx e (0;+%) (¢ 1 hing sb).
x

ACINAOE

Thay vao @ ta duoc: ax.ay :ax% + ay% =axy, Vx,y € (O;+oo), Hay a {O;l} .

Thur lai thay thoa.
Vay ¢6 hai sb thoa @& bai: f(x) =0, Vxe€(0;+0)va f(x) =x, Vxe(0;+x).
Bai toan 9. (Banglades MO - 2012)

Tim tit ca cac ham sd f:R— R théa man f(x2 - y2)=(x- y)[f(x)+f(y)], vx,y€R. (1)
Giai

T O cho ¥ =V ta dugc f0)=0.

Tir O cho ¥ =0 ta dugc: f(xz):x[f(x)+ f(O)] =xf (x), VxeR

Tur day ta co




f(xz):— )= xf ()=-xx)= f-x)=-r(x), Vx=0.
Két hop v6i f©)=0 ta duge f(-x)=- f(x), Yx€R. Tir gia thiét ta c6
762 3)=G- YW+ 16 =, G-y G+ G- 31 G) )
7= 3) =7 (- CY) =G ) £+ £ G )] =G ) £ (D= £ ()
=xf (x)- y(»)+yr (x)- 2 ()
Két hop @) va ), ta duoc: xf (3)- 3 () =pf (x)- x£ ()
f(x) :M

= x(y)=yr(x)= ,  Vx #0,y #0.
X y

Suyra fG)=cx, Vx #0.Két hop véi /0)=0 ta dugc :

£ (x)=cx, ¥x€R (v6i ¢ 1a hing sb).

Thit lai théy thoa man (1). Vay /(x) =cx, ¥x€R 13 ham sb can tim
Bai toan 10. (Olympic toan Oxtraylia-1995).

Tim tht cd cdc ham sé f:(0;+90)— R théa mén céc diéu kién sau day

+f(y)f[§ ,

Giai.
Gia sir ham / théa yéu cau d& bai. Trong (1) cho ¥ =I ta dugc:

f(x)=f(x)f(3)+%f i

f(l):% va fG) =G s Y, y € (0;+00). (1)

3
y

, Yxe(0;+m0). 2)

2

o 7£B) :%. Thay vao (2) ta dugc

Trong (2) cho x =3 ta duoc f(3) :[f(3)]2 + :

f(x)Z%f(x)+%f[% , V>0,

Vx €(0;+0) & f(x)Zf[%

Do d6 (1) tré thanh £ (o) =21 () £ (), Vx,y€(0;+0). (3)
3
x

Trong (3) thay Y boi %ta duge fB)=2/(x)f

Trong (3) thay Y bsi ¥ ta dugc: f(x2)=2f(x)f(x) =2[f(x)]2 =2.

1
Tur day suy ra v6i x>0 taco f(x) 25.

1
>

N

Thir lai thdy thoa man. Do 1a ham sé duy nhat thoa man cac diéu kién ctia bai toan.
Bai toan 11. (HSG Quéc gia-2013).
Tim tit ca cac ham s6 /:R— R théa man /(0)=0, /(1) =2013 va
G- 0| (72 )- (PG| =[ G- rW[ 2 - 12O VeyeR (1)
Giai
Tu (1) cho ¥ =0 ta duoc xf(f2 (x) =f(x), VxeR.
3
&) R 2)

X

Suy ra f(fz(x))Z

, Vx,y€(0;+%).Do d6 [f(x)]2 =

3)

1
T




Thay (2) vao (1), suy ra véi moi x #0 va y #0 ta co:

(x- y)[ff‘)- L2 <0 s 0] 0 0

- Xf;(y) * yf;(X) =G+ rG) &)
x> (y)

=

ST (y)+%(’“)- FGY () =0

y
= 1 0)- 0f ) 2O+ 2 ()- 0 () 2 (x) =0
< [xf ()- 3 ][> () 3> ()] =0. 3)
T (3) cho ¥ =1, ta duoc
[2013x- £ (x)][2013°x- /7 (x)] =0, Vx #0. (4)

Tu (4) suy ra f (x) =2013x, Vx <0. Béi vay, tir (3) cho ¥ =- | ta duoc
[-2013x + £ ()] [ 20137 x + 7 (x)] =0, Vx #0.(5)

Tu (5) suy ra f (x) =2013x, Vx>0.

Nhu vay f(x) =2013x, Vx€R. Thir lai thiy théa man.

Vay c6 duy nhat mot ham sé théa man yéu ciu dé bai 1a : f (x) =2013x, VxeR

Bai toan 12. Tim tit c4 cac ham sé / xac dinh trén (0;+90), nhan gi4 tri trong (0; %) va thoa

mén f(x)f(y)=f(y)f(Xf(y))+$, Vx, y € (0; +00).

Giai.
11
Trong (1) thay () boi | —— ta dugc :
Xy
f l]f[l :f[l f lf L +xy, Vx,y€(0;+0). )
X Y Y X \y
pat f [%] =g(x). T (2) ta c6
gMg () =g(g| ——|+xy, ¥x,ye(0;+x). 3)
g(y)

Tu (3) thay * béi xg () ta duoc :
glg (1)) =g (g (D +xyg (), Vx, y€(0;+).

= g(xg(y)) =g (x)+xy, Vx,y€(0;+x0) (do 2(y)>0 ). )
Twr (4) cho x =1 ta dugc

= g(g(1)) =g +y, ¥ye(0;+x). )
Tur (4) thay * boi g(x) ta duge

g(g(Mg(1))=g(g(:N)+g )y, ¥x,ye(0;+x). 6)

T (5) va (6) suy ra




2(e(g()=gM+x+g()y, Yx,ye(0;+x). (7)
Tur (7) thay X boi V va thay V béi X ta dugce
g(eMeg(N)=gW+y+g()x, Vx,ye(0;+). (8)
Tu (7) va (8) suy ra

x+g()y=y+g(y)x, Vx,ye(0;+0)

o [g()-1]y=[g()-1]x, Vx,ye(0;+0)

- g(x)-1 :g(y)- 1

, Vx,yE(O; +00)
X
-1 C

L 80l e 0)(C 1 hing s6)

X
= g(x) :Cx+1, Vx,y6(0,+00) (9)
Thay ham & tu (9) vao (3) ta duoc
A+cx)U+Cy)=0+Cy) 1+c%] =xy, Vx,ye€(0;+x). (10)

v

Tu (10) cho x =y =I ta duoc

(+c) =(+0)|1+ +1

= 1+2C+C° =1+C+C+le C* =l C =H.
Do g(x)=1+Cx>0, Vx,y€(0;+%) nén ta childy C =1. Vay g(x)=1+x,suyra
1 .
() =1+—, Vx,y€(0;+0). Thir lai thiy théa man.
X
Nhat xét: cac bai tir 7,8,9,10,11,12 ¢6 cc cach thé phirc tap , ¢6 tinh ké thira. Vi vAy ngudi giai
phai quan sat dé lua chon cho thich hop.
2. Gia thuyét nghién ciru
Dé giai quyét cac bai toan trén, ta dung phuong phéap thé gia tri dac bi¢t,thé bién.

, 1 )
Chang han, cho x =0,y =-Lx =y,x =—...dat f)=a, .  wrdo suy ra ham can tim
x

IV. THIET KE
Trong cic bai toan trén viéc thay cac bién bang nhiing gia tri dic biét can luu ¥ 1a
cac gia tri do phai nam trong tap xac dinh, viéc thé gia tri phai c6 tinh ké thira.
Trong céac bai toan trén déu duoc xay dung trén tip s thuc va duge sip xép theo cip

do tang dan nham gitp cho cac em lam quen véi viée gidi phuong trinh ham

V.KET QUA GIAI PHUONG TRINH HAM BANG PHUONG PHAP THE
Trong nhitng nim day bdi dudng hoc sinh gioi, gido vién va hoc sinh di cling nhau tim

hiéu, nghién ctru that nhiéu tai liéu tham khao, sach bdi dudng chuyén mon, sach bai tap
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nang cao....Gi4o vién di chi nhitng phuong phap, cach thirc trinh bay va huéng dan hoc
sinh ty nghién ctru tai li€u, gap nhiing truong hop kho, nan gidi thi gido vién goi y, hudng
Gido vién da giao cho hoc sinh nhiéu dang bai tip twong tu dé hoc sinh nim viing cach
thue hién, tién trinh giai bai tap, cach trinh bay nhu thé nao cho phu hop.

Ngoai nhirng dang bai tap trén, gido vién sé& giao tiép cac dang bai tip nang cao hon, hoic
khac dang hon dé hoc sinh s& linh hoat hon trong cach giai cac bai tap.

Chinh vi nhitng diéu trén, ma trong nhitng nim qua hoc sinh déu dat duoc nhitng thanh
tich khé cao va déu dugc dy thi HSG cip quc gia

VI. TINH THUC TIEN CUA CHUYEN PE

Chuyén d¢ “ Giai phwong trinh ham bang phwong phap thé ” ¢ thé néu 1én mot sb
diém chinh sau day:

1. Nhitng diém méi trong chuyén dé

- Giup hoc sinh ¢6 cach nhin va hudng giai t6t hon ddi v6i phuong trinh ham.

- Binh hudng cho hoc sinh biét phuong phéap giai cac bai tdp vé phuong trinh ham
bang phuong phap thé d6i voi cap bién 1a tu do.

- Hoc sinh c6 thé két hop cac phuong phap khac dé giai cac bai toan phuong trinh
ham phure tap.

- Chuyén dé nay co thé ap dung trong viéc hoc cia hoc sinh va viéc day cua giao
vién khi tham gia bdi dudng hoc sinh gi6i du thi cip Quéc gia.
2. Déi véi gido vién

- C6 thé sir dung chuyén dé dé thiét ké bai tap bdi dudng hoc sinh gioi .

- Van dung sang tao chuyén dé dé khai thac cac kién thirc lién quan va phét trién
chuyén dé c6 hiéu qua phu hop véi dbi twong hoc sinh.
3. Pdi véi hoc sinh

- Phat trién phuong phap , kha ning tu duy cta hoc sinh trong qua trinh hoc.

- Boi dudng nang luc lao dong, lam viéc sang tao cho hoc sinh.

- Phét trién cac ki nang, phuong phap va thai do tu hoc cua hoc sinh.
VII. KET LUAN




Phuong trinh ham 1a mot phan kién thirc kho nén d6i twong ap dung chi yéu la cac
em hoc sinh gi6i tham gia cac ki thi chon hoc sinh gi6i cap tinh va qudc gia.

Trong chuyén d& nay chi dwa ra cic dang bai tip v& “ Phwong phap thé dé giai
phuwong trinh ham” . Hi vong véi mot s6 dang toan d6 s& giup cac em hoc sinh nang
cao kha ning tu duy, kha ning giai quyét van dé khi gip mot bai toan phwong trinh ham
trong céc ki thi hoc sinh gioi.

Mic du toi di c6 gang xdy dung cac dang bai tip, cac cach giai don gian tuy nhién
trong qua trinh thuc hién bai viét s& khong tranh khoi nhimng khiém khuyét. Hi vong céc
thiy cd, cac em hoc sinh tham khao, déng gop v kién dé tim ra 16i giai hay hon, c6 cac
dang bai tap phong phti hon nita dé bai viét dugc hoan chinh hon. Hi vong céc kién thuc
t61 da trinh bay trong bai viét nay s& 13 mot hanh trang cia cac em hoc sinh gioi trong cc
ki thi chon hoc sinh gioi cip tinh va cip quéc gia.

Xin chan thanh cam on!

Chau Péc, ngay 09 thiang 01 nim 2017
Nguoi viét

Cao Bio Ping

PHU LUC 2

An Giang, ngay 09 thang 01 nam 2017
BAO CAO
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KET QUA THUC HIEN SANG KIEN

I. So lwge ly lich tac gia:

- Ho va tén: Cao Bao Pang ; Nam

- Ngay thang ndm sinh: 11/08/1981

- Noi thudng trt: 455, Khém Vinh Pha, Phuong Chau Phu A, TP Chau Déc , An Giang
- Bon vi cong tac: THPT chuyén Thu Khoa Nghia

- Chtrc vu hién nay: Gido vién giang day

- Linh vuc cong tac: Toan Hoc

II. Tén sang kién : Chuyén dé: “ Giai mot sé6 phwong trinh ham bang phuwong phap

thé «
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