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Chudn bi

cho ki thi

t6t nghiép THPT
va thi vao

B ai toan Tim gid tr tham s6 dé phireng
trinh, bdt phweong trinh, hé phiomg trinh
cd nghiém la bai todn quan trong va thudmg
gap trong ki thi tuvén sinh vio cdc trueémg Pai
hoc. Cao ding.

Bai viét nay trao ddi cich vin dung dao ham
dé giai nhimg bai todn thugc dang trén.

SEDVE DAY ZAMDE Cidi
CAC PHUONG TRINH, BAT PHUONG TRINH, HE PHUONG TRINH CHUA THAM S0

HUYNH DUY THUY

(GV/ TUOT Tang Bat H8, Hoai Nhan, Binh Binh)

1. KIEN THUC CAN NHO

— » Tim tap xdc dinh D ciia ham sé f(x).

Trude hét chiing ta cin ndm vimg cdc mén.. /e Tinh f(x).

de sau:

Cho ham sé ¥ =flx} lién tyc trén tap D.
1) Phueong trinh f{x) = m c¢é nghiém \En
(= mmf(\) =m= maxf(\)

2) Bat phuong trinhfx) < mconghiémxe D —
c»mmf(.t)sm 2

3) Bat phuong trinh fix) < m, nghidm dung
véimoix €D & ma_j\f(.\)s m:

4) Bat phuong trinh flx) = m. cé ngbier_
voimoix €D & max flx)zm:

5) Bat phuong trinh fix) = m. nghiém ding
véimoix €D Gmigf(x) =m;

6) Cho ham s6 3 = f{x) don didu trén tap D.
Khi 46 flu) = f(v) © u=v (voi meoi u, v €D).
1I. PHUONG PHAP GIAI

Dé gidi bai todn tim gid i tham sé m de

plneong trinh (PT), bat phwong trinh (BPI)
6 nghiém ta cé thé thyee hién thie tie nhie sau:

* Bién doi PT (BPT) vé dang f{x) = g(m).
(hodc fix) = g(m); hodc fix) < glm)).

—_ Liru ¥.
_/J , thire phire tap ta lam nhuwr sau:

{ J» Lip bang bién thién cda ham 56 fx).

o Xdc dinh mahf(t) mmf(\)

"o Vin dung méot trong cdc ménh dé di néu &

| phan trén, nit ra két ludn cho bai todn.

Truong hop PT (BPT) chita cdc biéu

o (x).

“o Tir d1eu luen rang bude cia an x. tim diéu

'-Bétﬁnséphu!=

’__: kién cho an sb 7.

2 Dua PT (BPT) dn sé x vé PT (BPT) ansb .
Ta duge ()= h(m) ; (hode fir) = him) ; hodc
ft:} < h(m)).

* Lap bang bién thién cia ham sé f{7).
¢ Tir bang bién thién rit ra két luan bai todn.

L. MOT SO THI DU

*Thi du L. Tim tdt ed cde gid tri ciia tham
56 m dé phirong trinh

S+ oy =T+ 9x+m

cd nghiém.

(1)

Lévi gidi. Ditukién 0<x <9,
PT (1) ©x+ 9-x+.‘.,,‘,\'(9—,\') ==x2+9v+m



S 9+ 24— +9x =—x +9x+m (2) < logix—2logax -3 =m’(logax-3)*  (2)

Bat 1=y~ 49s. Ditr=log,x (£25). PT (2) tr& thanh
Tacéd ¢ Al P=0&x= i H'l
—_— . = X = =—. D . 2
Jm > 2 -2t-3=m(t -3 & m? x (3)
; o | s
o | B % o | Xeéthamsé f(r)= f_ (véi 12 3).
— —4
P - 0 - f()—( BE <0, véimoir=5.Taco
9 +
" / E \ t 5 +0
0 0 (5 s
fly |3
9 e 5
Dods 0<f<=.Khid6 PT(2) tro thanh \ 1
9+2t=F+tmS -+ +2+9=m rJPT(l) c6 nghiém x €[32;+%) khi va chi khi
Xét ham sd f(f) =—-~2 + 2t +9, voi 0;_:!5% T (3) ¢6 nghiém ¢ =5 diéu nay xay ra khi

1 <= m? <3. Két hop véi m =0. ta duoc
f(=-2t+2; (=0 Sr=1. s oP ; :

97 —alem< \6 <3
Lap bang bién thién ham A7) trén [ — ' X
"2 | J,—r: X Thi du 3. Zim m dé plueong trinh

T~ ; .
T—‘ 3tanx+1(sinx+ 2cosx) = m(sinx + 3cosx) (1)

2
¢ 0 1 5 = 7
n —~co nghiém duy nhat thugc khodng ' — [
.f’(r) + 0 —— I 2 ¥ 4

u|.~.1

,(

’”'cosa = (), tanx > 0 va sinx + 3cosx = 0.

PT (1) c6 nghiém x €[0;9] khi va chi khi P/
“sinx+2cosx )

khr,,JPT(l) <> 3yftanx +1 ‘ |=m

SlIl*C'i'JCOS‘\. }

9
(3) co nghiém ¢ € ‘70;7 £ Diéu nay xay ra

9
S tanx +2 )
va chi khi j'Em_.li).i:l 5 !_tanx-i- { anx - )

-
tanx+3 )

* Thi du 2. Cho plieong trinh
Dat r=tanx. =0, PT (2) thanh

10g%.v+10g;x3—3:m logix—3 1) o
\/ _ 2 : ol 3«Jr+1.r+3:m (3)
I

Tim m dé phurong trinh cd nghiém x € [ 2;+00).
2

. (£>0).
£+3

Léigiai. Tir DK bai ra ta thay log, x = 5. suy  Xét ham s0 f{7) = 3 +1.

ra (log:x—3)=2 nénm=0.
3 r+2 3\Jt+1 -
= —t _>0; Vi>0.
2Ji+1 143 (#+3)

PT(1)< \/Iogﬁx—lloggx— 3 =m(log.x—3)

™
A / \ VLa‘t giai. Xét x E; [, khi @6 sinx = 0, |

i




Ta co6 bang bién thién

Bang bién thién

t 0 +a0 t 1 5
f'@) + J'@ +
4,
+o0 -
2 LONS /'
Lng v&i moi 7 = 0 thoa man PT (3). ta duoc E
'|
dung mot nghiém x EI 0 —’ cia PT (1). Do Tur bang bién thién, BPT (1) cé nghiém
- x _[0 1+( | khi va chi khi BPT(2) c¢6
K ]
d6 PT (1) c6 nghiém duy nhat x _[O.EJ khi nghiém IE[I,-].
5
va chi khi PT (3) ¢6 duy nhat nghiém 7> 0 —Pibu ndy xay ta khi mx maxf(r) 12 _;
Can ctr vao bang bién thién ta suy ra m > 2. ;'/! ) -

% Thi du 4. Tim m dé bat phrong trinh

mafxr —2x+2+D+x(2-x)<0
c6 nghiém x<€[0 ; 1+43 ].

X 0 1

" _Pé két thiic bai bdo xin moi ban hay s dung

(1L r,p]turcmg phap trén dé giai mot so bai tap cung

' Jloai sau day

J—fll. Tim m dé& phuong trinh

_: \fx+1+~f8—x +\/(."C+1)(8—x) =

_—co nghiém.
P
— 2. Tim a & phuong trmh —«..'_x 1+ax
/’l v 2x—

rcong nghiém duy nhat.

' = 0 4

f’JS Tim gid tri 16n nhat cia a dé bat phtro*ng trinh

t ﬁ\l/-

/J JEG-12 Y9yl

(-1
T—'Jco it nhat mot nghiém.

Tedé 1<1<2.V6i 1<1<2, tabién doi

t=afx?—25+2 &£ —rz—’h”
&SP -2=—x(2-x).BP1

£2-2

mi+l)<eP-2&m< (
r+1

: ph—sX
Xét ham s0 f{7) = +EREZ D).

P+2t+2
B g e 1

()= D)

Suy ra ham sé f{r) dong bién trén [1; 2].

4. Tim m dé moi x € [0_:2] déu thoa man bat
phuong trinh

log, J —2x+m+ 4\/10g;(x3 —-2x+m)<5.

5. Tim m dé bat phuong trinh
) logs(x* +4x+m)—logs(x* +1) <1
nghiém dung vé1 moi x € (2:3).
6. Tim tat ca céc gid tri cua tham sb o dé bat
phuong trinh
a2 +2a+1)(B3-5) +(3+5) <0

nghiém ding véi moix <0.




S | B3O8 BIEN
o doin | PRONG TiCH PHAN
wnivio | FIAM LUGNG GIAC

Bal hoc DANG THANH HAI - TRAN TUYET THANH
(GV Hoc vidn PKKQ, San Tay, Ha N

rong bai viét nay, ching 1éi xin duge trao

doi mjt 6 daug co ban cia tich phan
ham lwong gide va cic phuong phap ddi bivz ‘:‘ P J_ =
Tumgﬁngmmggapu‘ongcacknhitm...._.kh\‘-a == T f—:p-
sinh vio Dai hoc v Cao ddng. r

Pitr=cotx = di= - _1, dy .
sin‘x

=4
Tlchphanharn lirgmg gidc thng quat co dang) Tudo! f!rrdl ]‘”d‘r'_ig‘r—
I= J'.F{su:\ cosx Jdr,
- y—‘ DANG 2. F(siny, cosy) = —F(siny, —cosx) (F

Tuy thude vao tinh chit v a dang dic biét c Ia T ‘hnm w 1€ theo “.:m}
ham Flsiny, cosx) hofic moi quan hé gita ham lJG‘"“l gidd. Bt 1= sinx.
Fsiny, cosx) véi cde cin lay rich phin nd

chiing ta si dung phép 4oi bien rong img. *Thl duy 2. Tinh rich phdn I = de\’.
{2+snx)
DANG 1. Fisiny, cosv) = F—siny, —cosx) / . k
I ham so chin theo sinxy va cosy) 144 gidt. Ta thiy F= sinly _ Jsinxoosy
o o = —— 2 (2+sng) (2-sinx)’
Ciich gidi. Dt 1 = tany hode ¢ = cotr. i B 56 1 theo cosy. Dt 1= sin
e Thi dy 1, Tinh rich phdn = d = cosxdr.
: = Khiv=0=r=0;1=1 =1,
- :
~ Tt dé I=
| s oy L
Loi gidi RO ving F = 2o eotx T _f} (1n3_1)
Rl TR —r)- § % E A

him 56 chiin theo siny va cosx.

DANG 3. F(sinv, cosy) = —F{-sinx, cosx) (F

3 14 ham 50 1€ theo siny)
Tacd f=

Cich gidi. Bt 1= cosx.

PR

 Thi dy 3. Tinh rich phdn

sin-x




sinx —sin®x

Lot gidi. R6 rang F = la ham so i %
cos2x - ]. sin®r I sin’x
1é theo siny, Datr =cosx = dr = - sinxdy. nsin”t = s" asin®y - cos”\‘
I(hix=0:>r=1;x=£ :r=£‘ T do 2 cos"x
6 2 Do do j
5 7 cos"x +sin”x
is:m: sind X g € sin2y 3 ; -
= (—sinx)dx = sin"x 2 T
B cos2x {?.cos:x—-l\ ) Af————dr=fdr=—
> = » Sin”x +cos"x o 2
3 by -
05-! g i ]
sinx)dy = - S Vay I =—,
{ X ( > ! 2t =1 o 4
_"1: ’ £ £ 3 e L binh. Do can lay tich phan c6 dang a = 0:
1§2f-Tele HTo § & | - d
EI T A I _-_{2,:_1} b = —. nén cac ham sinv va cosx c6 moi lién
_{} 3; hé c{..\'a cac géc phu nhau. Trong truong hop
__U% 1Em-iGhren , ek s
= I ;J T——IXm nay ta thuémg dung phép doi bién ¢ o
NG . B T dt Z  Thidu 6. Tih rich phd! =Iaut.sn2.1:.suﬁxdr.
i v S o
2 2 E\I 2t+1 JJ':-,
’ ’ grm Taco
1 3

: (1 [g ‘-m(J'*n
-m{i—lj—m{f ]

DANG 4 =
2 a.sinx= b cosx=c¢
F(sinx, cosy) = — b t ,
a-sinx + b, cosx = ¢,

\___.

=
O]

O fy

snxsin2vsindrde [ sinxsin2v.sn3xde (1)
]

S|

-Xét tich phan J = | sinx.sin2x.sin3xdx.

I-)atr-S': X => dv=-dr.
Kk

. ; X hl‘(’— :>r——_:x=3ﬂ: =r=0.
Cdch giai. it = tan—., rK 2
- “““’I‘u o

% Thi du 4. Tinh rich phan “‘“:/J 0

5 —J = J sin(3x—1).sin(67—2¢).sin(9n— 30)dr

2 _/ i

'!4smt+3com—< gl En

— i
=— 2 )

Lo gidd, DAt t = tan— i ] lsmr Sn2sndrd j snx.sn2r.sn3xds (2)

—
e Izd:‘ Tt (1) va (2) ta duge I = 0.
ﬂh_ - e Léi binh. C6 thé st dung két qua sau dé suy
Sinx = _reose—, /ra két qua thi du 6: Cho fix) ia ham lién tuc
I+t 1+2- _——én doan [0: "f:] Khi d6
3 n o 14
I=0=r=0:x=— = 1.
Khix=0=>r=0:x 5 =>r=1Tidé 3 j'f(x)dr=J'(f(x)-—f(?_a-x))dr.
5k 1 2dt —
Sl P Huong dén. Jf(r)dt }f(r)dr-a—jf{r)dt
1ot 12
; Doi bién s6 r* 20~ tt:rong tich phan thir hai
» j dr 1d(r+2) E_ cnephai déng thire trén duoc
T e e A
CRUET (R j f)dx = j‘ fQa-t)(~dt) zj fQa-x)dr..
MOT SO BAI TOAN KHAC
tu dosuyra dleu can chimg mmh.
% Thi du 5. Tinh rich phdn sy s .
b beé két thuic bai viét. moi cac ban hay thir tinh
3 coerx ) cac tich phan sau:
I= ﬁdr (n 14 s6 nguveén duong) z z
, X +sin®x B 2 +7
' = 1. f=jzan€xck; % i | il o W
Loi giai. Dérr=——:r = dc=-dr. 7 4siny ~3cosy -5
= = 7 5
Khix=0Dt=s ¥=l =0 2 dv 20057 X +cos'x
N i e
ﬂ ] _Y E - B
0 cos”[;—f 5 ¢
T dé I=- _| —= dr - dits T &
;OOS"(—)'—I]*'Siﬂ“!——r} § I=I - dT;6.1=f'+.
= = 7 y4-200s2x z sin-x.cos™x



11 119 va thivao
S — Dai hoc

i Tagonr B eer v ol xeiy aleong o Klods migdm

fien rwe v oo B coin haime sir. B veir
wiy grip cde ban fé thing ke v dang fodn ve
e he v edic kT nideg e cde dang fin il
trenig Chaiemsg trinh posd pld thasg. ol by
vhor veie ki i i nghiep THPT
wite citn tenteinge e bren

thi tevin Noah
1 oter dibng

Géww%&i‘(

o Him 5o v =
vivchi kin

Sia) lién we i diém o« =y, khi
m ,-"(xl‘ Flx).

Uh HQT 56 Dﬁm TOA * Do him et hivm s6 v = fl) i didm =y, 1o

co lién

o Nihve bad b thuyet

« Vin o Laso thye, aco
sinx

a oy i
=1; lim [|+l] =¢,
werel | X

In{l+x
i ng+x)
L)

Hai gici han co bian hay duge st dung la
(L S

1k

liml—”—‘fsm:-%. aeR,av (%)
b 2 2

K qua (%) suy ra tir

()

.| -cosay .
lim = lim
" 2 ool x!
A
fim T &
=lim| —& | =—==—.
vl ax 2 2

gll‘ﬁ hin bt han (néu co) cla lull
—)L[hwulhfu.,)

!i

f(x)= i)
e

we (i han |II'I'IL. trong do fio) va gl
e g(x)

ciing din i O khi v tén o a, duge goi T gion
J':Jhur\ dung g Dy v ghod han thwemg gip nhit
s _ltrong chuong trinh pho thang.

=, 0 Cawe dang todn thiomg gap
/ W lhedo b Tim .U'" T

- AL WRTLA, \

= h lur

¥

—
L g, Su dung cong thine (%), co

;JJ' i | - cos o | = cos2x
:’J'_'m_a__ Lo
=

L

B -,

12 2

Low ¥, Bang cich nromg ty, 0 ding chimg
minh duge cie ket qui sau

Cl-gosaxcoshy o' 4

i ——————— = ———:

e | ! 2

lim | = cosxcos 2x...cosmy F+2 440

=8 x4 2
nin+1(2n+1)

12



*Thidu2. 'im pien han Lai ¢6

sullmy=gis s R W -
L. =lim* $ limM=ﬁmln(I“)=|
1A " B e L] sinzx (] ! b
el vai ¢ =sin2x va lim il | nén
f & li"l PLLE con by _I 4 ' x Cnsll' T -l 2_\-
il ¥ 3 : Ly=1. 1=
Aot ' |1 v
Ta co ]imf__.f__.! L y, Khi gap gidi han — dan L=lim" H‘)
v oal) A2 l d' gl x}
G B s t_rm?g nhi¢u trudmg hop ta <6 the bién doi nhu
= lim - sau:
-l :.n:».*c—cuﬂv x* et ln(l+ ’-“,}_” _[(.ﬂ"l : hm!(})_l
i A (1 - cos _1_:1.0-.:] — e f-l gy e g
vl gos ¥ = cos 3y x? x?
: C ) % Thi du 4. Tim gioi han
gRON N -l by __] UI =% -
Laicd lim = him =k € , x4+ 33
v cosr—-cosdxy o0 g —)_] Ly = hm [ o I .
ko,
VAl 1= cosx - cos3x va theo () ¢o - ~ T Lot gidi, Ta 6
lim | ~cos3x  l=cosx " LA | Lt | (g A o AN
v oall _‘11 A--‘ 2 3 = ll'n (' J = I [l + _"""-']
zf voin| x4 | Yowe R
i | =¢os2x % 2 |
um il / Dat PR ach x=2 -l x »hned »tn,
] ¢+
Dodd L, =4+2=06, -/ ! Iy 2 [y
[}
' Ny, Y= Iim[l+~] = lim (I+-] ,[I+-] =¢,
Lo y, Lam taong g nhu eén, ta thay - e W i f !
LT ~coshx b -a' 5 f[\l
Vel xa B ik ~— | Luem y. Khi tim gici han dang £ = lim+| &
/‘J Yoo I’:(\}
lim AT ieosey h -’ A8, --.:,J ’
(L i 2 2" trong do lim J(x) = |, ta lim nhu sau;
B 1(x)
® = ’
Uhi du 3. T im0t geent han i ¥ |
= Sirdung phép doi bién so thod min /i it
_In{sinx +cosy) vlx) {
Ly = jim % ‘ khi d6 x —» 4o &5 1 — 405 dua vé idi han
- ’ i
Laoi giai. Ta co car ban Iim[l+l] =¢,
. In(sinx+cosx) s ¢
Ly =lim
v -sli o

: * Thidu 5. Tim gion han
In(sinx+cosx)

= - i illl-l s S s'f-.'_ . il
Ii."?n 2 \ lll.ﬂ_i‘(w + 38 = — x4 I}
i In(1+sin2x) sin2x Lot gidi. Ta co

= lim .

Y-+ sin2x  2x ) Ly = |II'I‘I [(sfr +3x° —r) (\}xl -,H-l—x]).

bin



Xét cac gidgi han:

" A= Ilm (ﬂ.r +3x? ~—:c)
g 3x?
H”J(x +3x2) +xYx 4327 + 22
= lim 2 =1.

J[H--}] +-‘I+}+I
X X

*)B—llm(dv -x+1- )

K= aar

—{+
L. .o T L B,
eyl x4l 4x T i 2
l=—+—+1
3 x x
Dodé Ls=A-B==.

2
Luu y, Gia sir P(x) la mot da thie béac n, ta

quy uéc coi bic ctia YP(x) 12 -’-’-.

J(x)

1) Dé tim gidi han lim =——, trong do6 flx),

K—--—_rg x)
g(x) 1a cdc da thie hodc can cua da thic ta
f(x)
lam nhu sau: viét lim FL N R e,
N —b g(x) =L g(:"l
x°

trong d6 @ la bac cao nhit trong flx) va g(x).
Tieptheo tim tim 22 va tim £2) 1xds
T=s st x = anr xﬂ

suy ra k€t qua cdn tim.

2) Dé tim gidi han

L= lim (b’(r‘x" +hx? +ex+d —Na'x® +mx+n)
L S

ta bién doi nhu sau:

L= lim (s‘ﬁu‘x-‘ +bx’ +ex+d -a.t)

=4+

-~ lim (Ju-x +mx+n —ax)

=4+

sau do tinh timg gidgi han,

W Thi du 6. Tim m dé ham sor sau lién e tai
diem x = 1:

] S TR
| — = = L i w e
v= f(x)=4 x|
| m khi x=1.
Loi giai. Xét gidi han
i
Iimf(.r):lim\{x 2+2x-1
-2l i-al x_l
. (Yx=241 J2x-1-1) &
=lim - =—,
el x—] x—1 3
= 3
‘~_.""Iin}dx 21+I
1 =» x-—

@, %=1 !

t?‘ln(x-l)({/(rz_z-é/}-—z;,:):-"'

-
o=l 2x-)
= x| H-(x_q(\/u |+1)

_Zwr' d6 ham s6 lién tuc tai diém x = 1 khi va
= 4
-..»'/'khi Iim f(x)=f(l)e=>m =—3—.

1
4. Deiimgoiten L=limtl) V8N

LR ] X—-a

g do a‘ fla)y=\gla)=M, ta lam nhu sau:
3 ’
viét L= llm[ /(%) M M g(x

= =l

vwvvyxﬂv

Tim timg gidi han

3 L
IIMM: lim
A=bil x—" N=-nil

r6i suy ra két qua cin tim.

M —g(x)

Xx—d

WThi du 7. Tinh dao feim T xo0 st Lad
cdiem v = ()
l,I,v-- M = l
- khi x20
1= X)) | \
[ khi x =10

(Xem tiép trang 15)



PHUONG PHAP DOI BIEN S0 VA TiCH PHAN TUNG PHAN

NGUYEN ANH DONG
(Ha Noi)
Trong ciac dé thi t6t nghiép Trung hoc phé Thi du 2. (Ddi bn‘f’n 50 theo 1gt).
thong va tuyén sinh vio Dai hoc, Cao dg dx
thudmg c6 cau vé tich phan. Phuong phdp d. Tinh I=
bién 56 va tich phdn timg phdn thutmg dugc sir s(1+32F

dung dé tinh tich phan dé. Trong bai viét nay, >
chiing 161 gidi thiéu (c6 tinh huéng din) mot s6 Laoi gidi. Dat x=—lgr. le (-— -—:-) thi
céch d6i bién s& phit hop Vi céc ham s6 dudi V3 22

ddu tich phan va phuong phip tich phan timg 1

phdn dé ldy tich phan mot s6 dang him s6 d"‘*ﬁ(l“&"}dl v 132 =1+1gh.
thudmg gép trong cac ki thi n6i trén. Liru ¥ ring

chiing t61 danh cho ban doc thuc hién cic phép - o =z
bi€n déi hodc tinh ra dép s& khi phép todn chi =it =lkxemlte 3" Tacé
con don gian. = = -
1. Phuong phép déi bién s6 ) p
o Nés him 36 duadi dbis thch phin 5 chis= ’=(Il " (I':"S’“"
(¢ 3ol4tglt 3§
NE@-B 2 | ta c6 thé tim cdch gidi theo m&rJJ x z
1 o
trong hai huong sau . . }r'_,[_'-_-L I(l-l-oosz:).dt =%(-'+%sin2:){"
Hicing thit nhdt. Ddt x=—sint ;1 € [-5--51,4 243 2v3 0.
f : Py _:ﬁ Néu him s6 dudi ddu tich phan c6 dang
liic dé d.x=gcosr.dt . V@ —-B x* =acost . _.J_“ ta 66 thé im chich gidi theo hudng:
Hudng thit hai. Dit t=\J@ -2 . —/Dét t=vae* +b.
' - - l.‘z
Thidu . fDJ: bién s& theo sint). . Thide3.Tioh I= _[J_dx
Tinh 1= [x4-3x2dx —
0 . Lo gidi. Dit t=VJer -3=5er =P +3 ;
2 nr =
Loi Dat x=—=sinf ;1€ |-—— = = _ 2wdt _ 2wdt
giai. Ji [ 2’ 2] — ﬂdX*Z‘dl:dx——el'-——F+3.
P

dx=icosr.d: 1V4-32 =J4-4sin? 1=2cost; —, X=Imd=t=Lx=hl2=r=3

\{5 31224 3 1
t |
I= =2 |dt-6 F—dt =4-61
x=0=:rl'=l];x=l=>f=§.!..t’lcd6 1 E+3 i[ 1 E+3 .

: Tk K=
‘P+3
Hutomg ddn. Dat 1=[3igu ,u e [—-;—.%)

2 .3 R T
=m I(l—msd#).dh—m [‘t——“smfuj3 2, Phuong phdp tich phan timg phén
0 o Néu ham s6 duéi ddu hém sé tich phdn cé6
o Néu hdm 56 dudi ddu tich phan ¢6 dang  dang p(x) fix) trong dé p(x) la mot da thiic, fix) la

\

ey 12 Ay sk 00 S g A T cch g3l cheny 18 4
s w=pl), _[du=pxax
phan ham fix) ta ddi 1=-§-tsr 1L (—-’25 %] dv =f(x).dx  |v = [fx). dx



2
Thidu 4. Tinh = [xsinxcos2x.dx o Néu ham s& dudi ddu tich phin ¢é dang
¢ p(x).In(fix)) trong dé p(x) lé mét da thicc hodc

2 Id ham 50 luomg gidc, thi cdch gidi chung ld

1 2
Lai gidi. 1=— [x(sin3x—sinx).dx £
2 = du = dx
S e e
dv = p(x).
e ‘,.=.;_ v=[p(x). dx
(dv=(sin3x-sin.x).dx ,
. dx Thidu6.Tinh 1= [T DX
dll 2 — 0 (x+2)1
i 1 ~ [u=In(x+1) 'd o
v ==—c0s3x+C0s X ) e
. (l_) dv= e -1
l=5 -30053.!:4-{:::“ - > [ x+2
. - :
. : - l=——l--ln(x+l]:' —,r ox
%7 ¢ H:__f x+2 10 S(x+1)Mx+2)
o ![—§m3x+mx]dx ,f' - -%ln!-l-l.
: o AP o = V6i
- : 2 g
f:Oi‘(ﬁSlﬂEx—ESM) _-"6- > 131‘ dx ‘dl ' dx " x+1 |
0 ~ I l{(.:t'-t—l)(JHZ) ;:x+l ax+2 x+2 ¥
® Néu ham 56 dwéi ddu tich phin cé dang— 4
p{x) Sfle*) irong do p(x) la mét da thice thi cden— . = |g—
giai chung la ddt = i 3
o = két thic bai bio mai cac ban thir sir dung
u = p(x), e = plodx _— hai phuong phép rén d€ gidi cic bai tap sau day,
dv = f(e*). dx v = If (e*). dx Tinh cac tich phdn :
1 .
Thidu 5. Tinh = [(2x-1).e* dx b T I
L gidi ’ N+sin2x b
u=2x-1 [du=2dx b odx I‘ﬁ dx
= ) =i ¥ Jl ;
dv=e' dx |v=¢' AV =x+1 % x4

~ [2.*.dx

I = 2x-1).e ;

=e+|-2¢ I; =—e+3.



Chudn b

cho ki thi

161 nghiép THPT
va thi vao

i 1odn (BT) vc sir tiép xiic, dién hinh
la BT tiép tuyén (TT) luén Ia vin d&
thoi sy trong chuong trinh todn phé
thong. Dic bi¢t, nd thuong xuyén xudt hién

trong céc dé thi tuyen sinh vio Dai hpe - Cao
dang. va ciing da phieu lan duge ban 161 wén

1ap chi THTT. Dé gitp cac ban hoe sinh co .

thé on tap tt hon va cd cach nhin don gian

hon vé logi toan ndy, t5i xin gidi thi¢u vai ban

doc mgt vai ki thudt nho ma téi hoe hoi duge
ngiy con 1a hge sinh pho théng.

Truge day, dé gidi BT tiép xiic cia hai dé thi
(C) 2y = fix) va (C: y = glx) 1a thudmg sir =~

dung phuong phap nghi¢m bdi, nglm;p ke?
Theo quan diém méi, dé tim didu kién tiep
xiic cia hai dd thi (C) va () ta sir dung
phuong phap dao ham. dé la giai hé phuong

trinh (HPT) {ﬂ'ﬂ =8(x)

fx)=g'x)
Tuy nhién, rat nhiéu BT ma viéc giai hé (1)°
gap khéng it kho khan. Hi vong théng qua mdt

& p

K thust gidi
mgT $0 BAI TOAN TIEP TUYEN
cba dé thi ham sé

DUONG DUC LAM
(SV 16p K51 XD9, DHXD Ha Noi

(3)

X—

‘.\:-1+—"T-kt—l

lesi=—E==klx=1) ()
x-1

“frir theo vé (3) cho (4) ta duge

2 =k-—1 > ] =f—_-1 1
y x-1 x=1 2a
{ k-1
l S
:(é! hop vai (2) 1a co I 2a
k-1
I- =k
4a

k=l
P ok=1=-4a
{(k—l}(k -14+4a)=0

""suy ra PTTT cén tim la y = (1 — 4a)x.

,uh{.-n xél Véi cac phép bién dm linh hoat ta

méng quax.

so thi du dudi day, ban doc s& rit ra duge

nhimg kinh nghiém cho minh.

O Thi dy L Cho ham 56 y="—""2 (a #0).
Tiy theo a_hdy viédt cdc phpraﬁg trinh tiép
tuvén cua do thi ham 56 ké e géc toa dg.

Léi gidi, Buomg thiing (d) vai hé sb goe k di
qua goc toa d§ (0, 0) cd PT y = kx. (d) 12 tiép
tuyén ciia d6 thj ham b khi va chi khi hé sav
L (i)
g
-2k
(x=1¢

Hé niy twong dwong vai

¢6 nghig¢m:

(2)

O Thi du 2. Cho diedmg cong (C: y=

2042

x=1
Tim cde diém trén mat phung toa dg ma tie dé
ke diegre hai tiép myen 167 (C) va hai tiép tuyén
niy vudng gde voi nhau,

L gidi. Dudng thing vai hé s6 goc k di qua
M(a:b)cdPTy=kix-a)+b.

Pudng thing nay la TT ciia (C) khi va chi khi
HPT sau ¢é nghigm

P T )
x=1

1
(x=1)?

1- =k 2



Hé nay tuong duong véi (

1 m—1+ =ax+bh (1)
X=l+——=k(x—-a)+b (3) X—m
%= __—ml._ =qa (2)
x—1-- -l——zk(x 1) (4) (x —m)?
et
Ta c6 (2) tuong duong vai
Lay (3) tre 20 vé. ta cd 2
ay (3) trir (4) theo vé. ta cd _m oA 3)
|  k(l-a)+b X—m
o 2 Trir theo vé (1) cho (3). va bién ddi ta duoc
Két hop véi (2) duge | _ma-1)+b+] @
" x—m 2m?
k#1
] ._( k(1 -a)+b \Iz i Két hgp {23 va (4) ta dugc
2 ) a=——’[.l':r:'(a—l]+b-!-I)2
—] me
C )= (@+1)Pm? +2(a- )b+ Dm+ (h+1)? =0.
{1"{ =3 »
Q 2 7 - ,f'. \
L@=1yk +2 ((-a)b+ 2)k+b*-4=0. = PT nay dugc thoa man vai moim = 0. Suy ra

Tir M ké duge hai TT vudng goc véi nhau 16+ | 'EJ(“ +1y =9 —
(C) khi va chi khi hé trén c6 hai nghigm phay ) Aa-b+)) =0 < Jl i
b]él k].. kg va k;.kz =~1. (h+[)2 =0
(Y Eay —Viy ho dé thi ¢6 mét tiép tuyén cé dinh la
b4 P = %=L
C:';-.] e j.-'. z - R e 4 vEE &
(a—-1)2 — Dé ket thic bai bao mai cac ban cing gidi mot

(@124 2((1—a)pw2)4b?—a20 S0 béi thpsau:

_Bai 1. Tim tht ca cic diém trén duong thing

(a1 ¥ =7 ma tir d6 ké dugce hai TT hgp v6i nhau
2 8 4 ) 5 Aia X . 2x2 o ]
= esdrve — mdt goc 45° tai do thi ham so y B
| —a+b+1#0. x=1
Suy ra tdp hop cac diém M cdn tim la dudng Bai 2. Cho dudng cong (C): y = x? “4 Tim
1

tron tdm [ (1; 0), ban kinh bing 2, bo di bén
diém la giao ciia cic dwdng thing x = [ va
—x +y+ 1= 0 v6i duong tron, dé 1a A(1 ; 2),
B(1: =2), CU+2:v2), DU—v2;-/2). X2 —x+]

trén truc hoanh céc diém ma tir do vé duge
dung mot TT téi (O).

Bai 3. Cho dudng cong (C): y=

x-—1
WIThi du 3. Tim TT ¢6 dinh cua ho dudng  Tim trén truc tung cac diém ma tir d6 vé duroc
-1 it nhat mét TT t&i (C).
cong ¢o phuwong trinh v = i I)rfr_n’ m =0. ¢ =)
ST Bai 4. Chirng minh rang hg dudng cong
Loi giai. Duong thing y = ax + b 1a TT ¢b e (m-2)x—m’>+2m-4
dinh cia dudng cong khi va chi khi HPT sau Al

c6 nghiém véi moi m = 0 luén tiép xiic v6i hai dudmng thing cé dinh.



NG DUNG SU BIEN THEEN HaM 0

aiffioSobaitoan

NGUYEN ANH DUNG
(Ha N&D

Mot s lru ¥ chung

diém cia db thj ham s (HS) y = flx) véi
dudmg thing y = m.

m -
@ =

f)=fy)

2) Khi gdp hé PT dang <
L ¢ | &(x, ¥)=0

Ta c6 thé tim I&i gidi theo mdt trong hni___-_:
" Hé c6 nghiém duy nhit (x ;) =(2:2).

hwéng sau:

Huwdng 1. PT(1) & f(x)- f(y)=0
Tim cich dua (3) vé mét PT tich.

Huebng 2. Xét HS y = fir). Ta thuing gip
truémg hop HS lién tuc trong tip xic dinh cia
nd.

Néu HS y = fir) don diéu, thi tir (1), suy ra
x = y. Khi dé bai toin dura vé giai hofic bién
lufin PT (2) theo dn x.

Néu HS y = f{r) c6 mdt cye trj tgi ¢ = a thi né
thay ddi chiéu bién thién m{t lan khi qua a.
Tir (1) suy ra x = y hodc x, y ndm vé hai phia
ciia a (xem thi dy 2).

@)

~ [

e —e'=x-y
~ | loga %t]ogﬁ 4y =10

1) Phuong trinh f{x) = m c6 nghi¢m khi va chi -
khi m thue tip gid trj cia him s8 y = flx) vd —
sb nghiém cia phwong trinh (PT) 1A s giao—

T (3) suy ra {

3) Néu hé PT ba én x, y, = khong thay ddi khi
hodn vi vong quanh dbi vdi x, y, = thi khong mét
tinh tong quat c6 thé gia thiét x = max (x, y, 2).
Nghia la x2y,x2z (xem thidy 3).

Viéc sir dung khio sét bién thién cia HS dé
gidi hofic bién lugn mét sé hé PT tgo nén sy
phong phii v& thé logi vi phuong phdp gidi
toén, phi hop véi cée ki thi n sinh vdo
Pai hoc. Sau diy la mét sé thi dy minh hoa.

Giii hé phwong trinh
OThi dy 1. Gidi hé phwong trinh
(1)

(2)
'L gigi. DK x>0,y > 0.
~TPT (1) dugc viét 1gi dudi dang
e'—x=gr=y (3)

X&HS f(1) = & —1,68/ (@)= & ~1>0,¥r>0.
o 66 HS f(f) ddng bién khi ¢ > 0.
f@=f0)_
x>0,y>0

=y.

~Thay vio (2) duge log, %-l—lﬂs‘r,' 45’ =10

:bgg x-1+2(2+3log; x)=10, haylog; x=1.

O'Thi dy 2. Giai h¢ phuong trinh
In(l+x)~In(1+y)=x-y
2! ~Sxy+ ¥ =0
L gidi. PK x> -1, y > —1. PT(1) cia h§ duge
viét lai dudi dang
In(l+x)-x=In(l+y)-y 3)
XétHS f(r)=In(1+r)~1, vbit e (=1; +=) cod

[0
2)

1 -
W) i L
i T



Tathay f'(1)=0<>1=0.

HS fir) ddng bién trong (~1; 0) va nghich
bién trong (0 ; +0).

Ta cé (3)e> f(x)= f(y). Lic d6 x = y hoic
xy <0 (néu x, y thuje ciing mét khoang don
diéu thi x = y, trong trudmg hgp nguge lai thi
xy <0).

Néu xy < 0 thi vé tréi cia (2) ludn dwong. PT
khdng théa miin.

g'x)= TP , 8(x)=0=x=1.
2+l 23-x

Tacé gl-)=2, g(1)=2v2, g(3)=2.

Tirdd 2< gx)<s2V2.

Viy hé c6 nghiém khi 2<m<2V2.

OThi dy 5. Chitng minh ring véi moi m >0,
hé phwong trinh sau cé nghi¢m duy nhdt

3xty=-2y2—m=0 (1)

Néu x = y, thay vao PT (2), ta dugc nghiém
i R = L {3)’1—2:’—31:0 2

ciahé la x=y=0.

Lo gigi, Néu y<0 thi vé wai cia (1) am,

PT khéng thoa min, suy ra y > 0. Tuong tyr cé

x> 0.

Trir theo vé ciia (1) cho (2), ta duge
Ixty-3ylx+2x2 -2y =0

S (x-yBxy+2x+2y)=0

@ Thi dy 3. Gidi hé phwong trinh
x1-3x2 4+ 5x+1=4y
¥ =3yl +5y+1 =4z
23 ~3224 5241 =4x
Lai gigi. Xét HS f(1) = ' =312 +51+1, ¢b
[ @) =32 -61+5>0,v1. —Vix, y> 0 nén 3xy+2x+2y>0. Ta dugc

Do 46 HS f{1) luén déng bién. —x-y=Ohayx=y.
f(x)=4y (" )Khi do, tir PT(1) ¢6 357 -2x* =m.

HE PT c6 dang { f(y) =4z ¢ -\ XEtHS f()=32-2x1,¢6 f1()=9x ~dx.
f(z)=4x

| Tathdy f'(x)=0¢> x=0 hoic s
Vi hé khéng thay d4i khi hoan vi vong quan’ 9
di véi x, y. z nén c6 thé gia thiét x>y, x>z, [} 4
| HS déng bién trong (-0 ; 0) va (—;m),
Néux)ylhiﬂx))f{y):ay)z:aﬂy]bﬂgj_l 9
=» 2> x. Méau thufin. = 4
e fngh;ch bién trong [0;3). Jen =f10) =0,
Tuwong ty néu x > z ta ciing di dén méu thuin:“““j »
suyrax=y=z. = S 4G
e f[g] <0
Tirmdt PT trong hé, tacd x*-3x?+x+1=0—"
& (x—1)x2 —2x—1)=0 —_/Viy véi moi m > 0, PT f{x) = 0 c6 mdt nghiém

===l >0,
Ta duge nghiém cia hé: x=y=z=1; -
DRI g Do 86 véi m> 0, hé c6 nghiém duy nhét x=y> 0

x=y=z=1£2. (ban doc ty v& dd thi hoic Iap bang bién thién
vcﬁa HS dé kiém tra két qua trén).
f()=g(y) _—
Nhin xét. Xét hé PT c6 dang { f(y)=g(z) ——
f@=gx).
-
Néu cac HS fir), g(¢) cing ddng bién (hod~ Bai luyén tip
ciing nghich bién) thi Ii ludn nhu trén, ta sww ' | Giaj cdc hé phuong trinh
nx=y=z 1
cosx=1 —% x=siny
Bién luiin h¢ phwrong trinh a) % b) {y=sinz
cosy=1-— z=sinx
OThi dy 4. Tim m dé hé phuong trinh sau -
<o nghi¢m Inx-Iny=x-y
Vx+l+3=y=m ()] ©) st
2737 =36
-Jy-l-l+-J3-—x=m (2)

2. Tim m @é céc hé PT sau c6 nghiém
Loi gidi. DK -1 x,y<3.

Trir theo vé cua (1) cho (2) va chuyén vé, ta

) {x—y=cusx—cosy
duge:

2sinx-3cosy=m

FA-Era -y @ (T

cos3x +cos3y =m,
= .
Dé thiy HS f()=Vi+1-3-rdéng bibn o nghiém ciia hé phuong trinh

trén (=1 ;3) néntr (3) suyra x=y. {x+y=m
Khidétir (1)ed Vx+l+J3-x=m. xi+yl=m

Héiy tim gid tri I6n nhat va nho nhét cia
4 yJ. '

Xét HS g(x)=x+1+vi-x, ta cb gx) lién
tyc trén[-1 ;3] va



Néu ab = 0, him s6 cé6 mot cye trj tai x = 0.

Néu ab < 0, ham s6 ¢6 ba dié¢m cuc tri. Vi dd
thi nhan tryc tung lam truc doéi ximg nén ba
diém cuc tri ludn tao thinh mot tam gidc can.

3) Ham sé y:m (@ vaa #0).

ax+b

., aa'x*+2ab'x+bb'-a'c
Taco y'=
(a'x+b')?

Goi tam thiic trén tir s6 cua y' la f(x). Ham s6
cé cue tri khi PT y' = 0 ¢6 hai nghiém phan

MOT SO DANG TOAN

biét khdc x;=- E

— a
= T
C)I‘a duge diéu kién { =
HJ S(x)=0.
NGUYEN ANH DUNG ~Hai diém CD, CT d6i xing vdi nhau qua giao
(Ha NoD = [_'ghém cua hai duong tiém can.

I. Mot s0 Kién thire chung vé cuc tri cua m‘icJ H”"' hAm s6 cé dang y =~ L thi y ,_uv—v'u _

ham so trong chuong trinh phé thong
1) Him 36" y=ax'+ b + ecx +d{a#0).
Joc.

NéuA'<0 thi v khong déi ddu, HS khong ¢
cuc tri.

Tacod y'=3axr +2bx+¢c, A = b -

v v

L

it u

— khiy' =0tacd u'v=1vuhay —=—.

v ¥

/jl)o d6 toa 46 cic diém CD, CT théa main

2a

’)y"——x+£’- D6 chinh la PT dudmg thing di

= a
Néu A'>0 thi PT y' =0 c6 hai nghiém phir —tua hai di€ém CD, CT cia d6 thj.
biét v y* déi ddu qua nghiém nén him s6 c(—

cuc dai (CD) va cuc tiéu (CT).
Hai diém CD va CT doi ximg voi nhau qua
diém udn.

Chia da thac ycho vy, ta duge y =y, glx) + r{x),
trong dé g(x), r(x) la cdc nhj thire bac nhat va

lan luot la thuong, s6 du cua phép chia ndi
trén,

Gia sirdé thi co diém CD, CT la (x, : v,). (1 wy).

Vi y'(x,) = y'(x,) = 0 nén toa do cic diém CD,
CT théa man y = r(x). D6 chinh 1a PT dudng
thing di qua hai diém CD, CT ciia dé thi.
2QYHamséy=ax'+ b’ +¢ (a#0)

Tacéd y' = 2x(2ax* + b).

~— Trong phin dp dung dudi diy, cic budc tim
——diéu kién dé ham s6 c6 cyc tri ciling nhu céc

tinh toan chi tiét xin danh cho ban doc tu thuc
hién.

I1. Ap dung
1. Ham sé da thic

@ Thi du 1. Cho ham s6 y=x" - 35 = mx + 2.

Tim m dé ham sé c¢6 CD va CT déng thai hai
diém CP, CT cua dé thi cdch déu duong
thang (d) cé phuang trinh y = x — 1.

Laoi gidi. y' =3x"—6x-m.
Ham s6 ¢6 CD, CT khi m > -3.

Chia da thic y cho y', ta duoc
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Gia sir d6 thi ¢6 diém CD, CT la Alx,: y).

B(x; 5 ;).
PT duimg thing di qua hai diém CD, CT la

v-—2[3 +IJx+2—? (dy)

Cic diém CD, CT cich déu dudmg thing (d)
trong hai truémg hop sau:

Tricimg hop 1. (d)) /] (d)

2[%+I]=I

=4 om=—
2-Zp-]
3

<=3 (loai).

Triimg hop 2. Trung diém ciia doan AB ndm
trén (d).

1z X +Xx3 =
Toa dd trung diém AB 1 E: 2
y==m

VIiE(l;-m)e(d),suyram=0.

@ Thi du 4. Cho ham s6 y=Lm':+]

X+
Tim m dé ham sé ¢é CD va CT déng thini ial
diéin €D, CT cita dd thi ndm vé hai phia cia
dwmg thang (d): 2x +y-1=0

_ X" 4+2x+m=3

(x+1)2

Ham s6 c6 CD, CT khi m < 4. Gia st d6 thi ¢6
diém CD, CT 1a A(x, ; y,), B(x;: yy).

Tacé y,=2x,+m:
A, B nim vé hai phia cia dudng thing (d) khi:

¥=2n+m

2xp+n=1)2xy+y=1)<0
< (dy+m=1}dx;+m=1) <0
& 160 +4(m=1)(x; +x; )+ (m—1)? <0.
Theo dinh i Vidte x, + 5, =-2; xx;=m- 3,
Thay vao BPT trén, ta duge m’ + 6m - 39 <0

H‘H—I: —3-4J§ <me< —3+4J§.

_lm -.;,

Hai diém A, B nim vé hai phia cia

OThi du 2. Cho him 56’y = x*~2me +m - 1. C)dmsm'y) S

Tim m dé dd thi ciia ham s6 6 ba diém cic | U OThi dy 5. Cho ham s6

tao thanh ba dinh ciia mét 1am gide déu.

Luni gidi. Ta c6 v' = d4x(x’= m) —_
y=0esx=0;2=m.

Ham s6 ¢6 ba cye tri khim> 0.

Toa do ba diém cuc tri 1a A0 ; m-1),
8[-J;1:-m’+m-lj. C'(J;r-l =mim—-1).

khi AB* = BC. Lic do
mt+m=dm< m:{fi.

x ~(m+3)x+3m+|
x-1 )

——1Tim m dé ham s& c6 CD va CT va cdc gid tri

ﬁ

\\‘\.l Loi gidi. v
Ta ludén c¢6 AB = AC, nén tam gidc ABC dﬁ-,.)

CPD, CT cia ham sd cting dm.,

_X=2x-2m+2
(x-1)?

—— 1Ham 36 ¢6 CD va CT khi m >% Gia sir d6 thi

/cé diém CD va CT 1a (x;: y,), (x5 5 ).

Liu y. Céc ban hdy ty dé xudt va gidi bai todn— Tacé y,=2x,-m-3; y=2x-

trén trong trudmg hop tam gidc ABC la vué
can hodc ¢o goc bing 120"

<Theo dinh li Viéte x, + x,=2; x5=—

2m+ 2,

—
/
==2m=2
= ITirdé {"””’ mr
2) Ham so phdn thite Sy yyr =m?-6m+3,

OThi du 3. Cho ham s6
- ' =(3m+2)x+m+4

cdch gita hai diém CD, CT ciia dé thi nho
hom 3.

x2=2x4+2m-2

Loigidi. Tacoy'=
giai. Tacoy -1
Ham s6 ¢6 CD, CT khi m{%.Giisirdﬁ thi

c6 cdc diém CD, CT Ia A(x,; y,). Blx;: yy).
Khi dé
_V|=2-I|_3m_2; y2=2-‘;_3ﬂl“2.
=2m-2.

Tacd AB =(x;—x;)* +(3—y21)?=5(x —x;)}
AB? =5 [(x;4+x; Y —4x,x;|=60-40m

Theodinh li Vigte x, + x,=2; x,.x, =

AB<3<> AB? =60-40m<9<3m>-2-(!'- 3

Pap s6': 5—]<m<2.
40 2

:‘;_]Ta c6 vip<0, v <0khi

=1 . e
Tim m dé ham s6 ¢6 CO va CT va khodn,_—

y+y=-2m-2<0
wy: =mi-6m+5>0

Giai hé trén va k&t hop véi didu kién m> % ;

ta duge %<m¢l hodc m > 5.

Bai tap lam thém
Bai 1. Cho ham s6 y=(x-m)'(x - 1).

Tim m dé ham s6 c6 cuc dai, cuc tifu va tim
quy tich diém cuc tiéu cia dé thi.

Bii 2. Chohaimsé y=x'- X +mx+ L.

Tim m dé ham s6 ¢6 cue dai, cie tiéu thoa min

o et 3.

Xp Aot

Bai3. ChoblmsS y x ~(2m+5):+m+3
x+l

Tim m dé ham $6 cé cuc tri tai diém x > 1.

Hay xic dinh dé la diém cuc dai hay cue tiéu

ciia d6 thi.
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