Phuwong trinh — hit phirong trinh — hé phureng trinh mii va Légarit
PHUONG TRINH VA B AT PHUONG TRINH M U

Coéng thirc ham $ mii va logarit

1. Phreng trinh va bat phweng trinh mii co bén ‘ ,
bé so sanh haiiy thira thi ching ta ph chuyen hai Dy thira e cung @ s6 va so sanh ha
so mii cua ching. Trong trong hop so sanh BT (bat phuong trinh ) thi ta pii chd ydén
sy don di¢u cia ham 6 mii ( tc |a phii so sanh ¢ 6 voi 1). Ta xét cac plong trinh —
bat phuzong trinh © ban sau.

a =8 f(x)=g(x)

2, af(x> =b=a"%" < f(x)= log, L.
a® =™ < f(x)=g(x)log, L.

a f(x) > ag(X) (1)
+ Neu a>1 thi(d) = f(x) >g(x)
+ Neu O<a<1 thi (1) = f(x)<g(x)
Hay (1) {a> 0
Y& @0 x0- 90> 0

bé giai phuong trinh — At phuong trinh ni thi ta plai tim cach chugn vé cac plrong
trinh — k&t pheong trinh © ban trén.

Vi du 1: Gidgi cac phrong trinh sau

2
1) X +3X-4 _ 4x—1 22+\/§)3x+1= (2_\/—3)5x+8

X
3) 8x+2 = 3.3 Q1 421 g x= 2/2.0,12
Giai:

1) pt e X422 2 L 20 3y 4= oy 2o X4 = 2= Oe e Lx—
2) Ta co:(2++/3)(2-+/3)= 1= (2-+/ 3E (2 3.

=pt e (2+437 = (2+/3)77 %« 3x+ E- 5% 8- x:—g.
3)bK: x#-2
3 x-4 4
Pte 2v2=2 3% o x+2= 3 log = 4 :
X+2
(x - 4)(x + 2+ logy 2)= 0= | <~
= (X — X 0 = U= .
% X=-2-log; 2
X+l 4x-2 3 ﬂl+4x_2+9_3x §_3
A)Pte 22 23 IX=2 3. 22 3 = 2
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= X =672 la nghém cia phrong trinh .

ChU ¥ : Néu trong bai toan cd/  thi didu kien cia x 1a :x =L xON.

Vi du 2: Giai phueong trinh :
2 2
V2 ¥4 o125 A o HX g 27X L PX g

Giai:

X== . C _ .
1)bK: 3 .Vicac o s caa caciiy thiradeu viet dugc dudi dang liy thira ar 6 2
3xUN
nén ta bin d6i hai & cia phrong trinh \é lily thra @ 6 2 va so sanh hadsmi.
X 1 1 x x -1 7

Phrong trinh = \/2&22'3.(%)’“ =P B 2 Bx= 3

L N X=3
=223 22x=238 o 242 = =" [ 5 —14x- 3= 0= 1.
2 3 2x 3 X=-¢

Két hop vei dieu kién ta cox =3 1a nghém cia phrong trinh . ’

2) Céc ty thira tham gia trong pfong trinhdéu oo s6 2. Tadi tim quan 1§ gitra cac 8 mi
tathly (x? +x) - (x? = x) =2x = x* +x = (x* = x) +2x.

Taco:PT o« XX X - 48X 34 &

o 29X (X = )= (P - )= 0 (- 4)(F *- 1F

22X:4 X=1
2x2—x:1 Xx=0

Vi du 3: Gidi cac hit pheong trinh sau:
1) 2> 21 3) I 4 525 gH2, gl
2 2
2 2 2

Giai:

1) BPT = 2> X2 & x> 6x- 2 x<§.
5" _ 3 3

2)BPT = 255 - 55> 938~ 38~ 205 63 |=| >— = X Iggr.
3 10 3 0
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1 2x2 +1 1\IFFE2 96
3) BPT - (Ej S(éj =(—2j o 2¢+12 9x+ 6= 28— O B |

- xD(—oo;—%] O[5 +).

4) Vi x? +% >0 nén ta c6 cacudng hyp sau

N
J2
> 1 1 x<-1
Xc+=>1 Xp—
* 2 . I>\/§ -l 1.
X -
2%x% + x +1> 1- X 2x2 +2x20 J2
2 1 1
Xc+=<1 XK—
* 2 P I I<\/§ @—%<XSO.
2x% + x +1< 1- X 2x2 +2x< 0 2
. . 1 1
Vay nghiém cia kat pheong trinh 1a:x O (—co;=1] O [ ——=;0] O[ —=; +) .
y ng phrong 100][ 7 ] [\/5

Chay : Ta c6 tit giai bai 4 nhr sau:

BPT = (¥ —%)(Zx2 + 2x)= C. Lap hang xét du ta ding timdugc tp nghiém nhr trén

Vi du 4: Tim tit ca cac @p < thuc (X;y) thoa mandong thyi cacdiéu kién sau :
2— el —
g THTIPEE5 0 (1) vaaly|- |y- 1 (y 3f< ¢ ().

Giai:

Vi|y|+12|y-1& 4|yt 2 |y 3 néntr(2)=(y+3)°<9=y<0

= (2) = Y +3y<0e —3< y< ( (*).

Mit khac(l) = 3¥ 2 3=5Y 35 _y— 3> 0= ye -1 (*)

Tu (%) va (") ta coy=-3=3F "23=0 o x2- 2x— 3= 0w x=- L=

Thu lai ta thiy cac gia trnay thba man (1) va (2).
Vay (x;y) =(-1-3), (3—3)la nHing cip (X;y) én tim.

Chu y : 1) Vsi bai toan trén ta tty (2) la Bit phuong trinh ngt an nén ta tim céach i(2)
va ta dr doan bai toan im man 4i nhirng diém bién @a y.

2) Ta c6 thk giai (2) bang cach phaddau tri tuyét ddi ta ding timdugc nghém cia (2) la
-3<y< 0, tuy nhién cach lamay cho ta bi giai dai.
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1

jk“=2m—1.

Vi du 5: Giai va bin luan phrong trinh :

Giai:
*Néu 2m-1< 0= ms% thi phuong trinh v6 ngkim.

* Néu m>%:>PT=» ix‘l':ﬁl 2.
+) V6i S 7le m=1= (2)= 2 U=1 (2 c61nghtm x =1.
m_

+) Vi m# 1= (2) c6 2 nghém phan bt x =1+ log, (2m- 1,

Bai tap:
Bai 1: Giai cAc phrong trinh sau:
1)2x + 2x+1 + 2x+2 = ¥4 3x+l+ 3<+2 ZBZX2+X+5 — 272x+1
X2 -5x+6 _ HX-3 X =2 2 ‘Xz _5X+4‘ 2 X+ 4
3)5 =2 4)27.5x =1C 5)(x“ +3) =(x“+3)
X+5 x+17

6) 32¢-7 = 0,25.1283 (x=10). 7X'* =+/x*  (x=1:x=4)
3 2X—2 9 9

8)| = =— x— 9)2X XY 27\ B = 18(.

)(4j 16\ 16 )

10) 4x2—3x+2+ 4x2+6x+ 5: 42x2+ 3xt+- 7+ 1

Bai 3: Giai cac hit phuong trinh sau:

2 x-3 x4
1) XX g x4 2)J10+ 31 < (V/10- 32 3)(4x2 + 2x+ 1) X < 1
A Ix-1P° 151 B)R +x+1)2 3< (x2 - x+1)*
_X+2 [ 2 X=|x-1]
6) 23 -277 7)3Vx T2 z(lj
3 -2 3

2 2 2
8) 4x” +x.2* "1+ 320 > ¢ .27 + 8¢ 1 ,
Bai 4: Tim mdé phuong trinh sau c6 ngém duy ntat

% =2m+ 1.
5|x -m+ 2|
|x2—4x+ 3]
Bai 5: Tim mdé phuongtrinh [E] =m* — m? + 1 ¢6 bén nghém phan bit.
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2) Cac phrong phap gii PT — BPT mi:
1. Phwong phap dit an phu

Ciing nhr PT — BPT vditva lwrong giac,dé giai PT — BPT nii ta c6 tit dung plwong phap
dat an phy. Tac 1a ta thay th mot biéu thac chra ham 8 mi bang ot biéu thic chraan
phu ma tadit va chugn vé nhitng phrong trinh — At pheong trinh ma tata biét cach
giai. Pheong phapdat an pha rat phong phu vaa cing, dé c6 dugc cachdat an pha phu
hop thi ta pli nhan xétduoc quan k& cau cac o b co trong plrong trinh.

Vi du 1: Giai phuong trinh:

1) 2.168 - 154 - & ( 202Xy 48 X_3=
Giai:

1) Nhin xét @ s ta thiy 16 chinh 1a binh ptong aia 4, trc 1a ta c6:16% = (£ Y = (& ¥
Nén tadat: t=4%t>0=16'= (£ ¥ = L.

Phrong trinh t6 thanh: 2t* = 15t- 8= 0= t= 8- 2*= 3 < ng.

2) Vi & mii caa hai fiy thira trong plrong trinh 1a hai hamésluong giac va hai hambs
nay beu thi qua nhau bi h¢ thic cos2x= 2co$ x- nén ta chugn 5 mii cua hai liy
thradd vé mot ham lrong giac.

Ta c6 phrong trinh = 42008 X4 4 4008 X_ 10= (.

Dat = 408 Xt>0,tacod phongtrinh :t> +4t-12= 0 t= 2

o 22008 X290 | 200 = 1o COS2% O xg+ l%

Nhdn xét: Ta c6 dng ©ng quat éa bai toan trén l1aE(@ ¥ )= 0.Véi dang nay tadat

f

t=a'™ | t> Cva chugn V& phrong trinh F(t) = 0, giai tim nghém drong t @ia phrong

trinh, tr d6 ta timdwoc x. Ta throng gip dang: m.a®® + n.d® + p= «
Véi BPT ta @ing lam trong ty.

Vi du 2: Giai cac it pheong trinh:

2 2
1) 2% Z A Vx ¢q VX" T2X=X _ g X m2xmxml o g
Gial:
1)BPT = 2% -2 <1 pat t=2 121 ta co:

nx

t—%<l«:» 2-t-2<0e 1< t< 2o X< 24 & x .
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2) BPT = 3.9 2% _ 7 gh-2xxg ¢

bat t=3m"x ,t> 0, ta c0 lat pheong trinh :

3B —T7t—6< 0= t< 3= VX — 2X— X< 1= v X = 2% X+ |
x2-2x20 X<0Vx=2

= 3X+1=0 = 3x=2-1 @—%s Xx<0Vx= 2

x?-2x< (x+17? (x2-1/4

Vi du 3: Giai céc Hit pheong trinh :

a— 1
1) 2.3 +¥x 9&+2 > g FX g IHVxH4 _ g gx+4

> (.

Giai: ,
1) Trong lat pheong trinh
Chia hai ¥ BPT cho9"* tadugc: 2.3V + 3.9 5 ;

Pit t =3V t>0, ta c6 BPT3E + 2t— 1> 0 tz%@ x5 31

XX 21w X -Yx-12 0~ \”/7<s1+2\/5 - 0s x< 7*;@

2) Chia hai ¢ BPT cho9*** taduogc: 3204 -8 3Vx4 _ g5 (
Pat t =3V t>0 tacoit? -8t-9> 0 t>9- F V45 F

X+2>0 X>-2
X=\VX+4>2 < X+ 2>/ x+ 4= ) =9 = X>0.
(X+2)">x+4 X=+ 3x>0
Vi du 4: Giai cac phrong trinh sau:
2 2
1) 2% X - 2FXTXT 3 p gLt 12
3(x-1) X
2 2
Giai:
1)PTe 26— 2 _—3. 200 g x_ g
2X -X
< X2 —x 4042 x=-1
bat t=2" " t>0.Taco:t? -3t-4=0< t= 4« ¥ - x— 2= 0= )
X =
z)Détt=2x,t>0tacé:t3—6t—§3+1T2:1<= (t3——§)—6(t—T2)— 1= C.
t t

Dat y:t—gzt?’——2=(t——2j(t2+—£2"+2j=(t——2j[(t——2)2+6}= y(y?+ 6)
t t t t t t
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Nén ta c6 phong trinh:y3—1:0@ y=1- t—%:1c> £-1t-2= 0o t= 2« x= .

Vi du 5: Giai phuong trinh :
1) (5+24) + (5-+/24F = 1( 2)(7+ 4/3 - 3(2- 3 + = «

Giai:
Nhan xét hai o b ta thy: (5++/24)(5-vV 24E 1 (5-v 24y (5 24)= . Do way
néu dat t = (5+\/Zl)?‘ 1> 0= (5 \/74’j =% va phrong trinhda cho té thanh

t+%:lO<= 2 -10t+ 1= 0= t= 5t/ 22

Tur day ta timdugc x =+1.
Nhgn xét: Bai toan trén coahg Hng quat nkr sau:

ma ™ + nh® + p= ( trongdé ab=1Pitt=a *, t> 0= X =%.

2) Ta co:7+ 4/3= (2++/3F va (2-/3)(2++/3)= 1nén tadit t = (2++/3),t> 0ta co
phuong trinh :t2—§+2=0=» 2+ 2t- 3= 0= (t- 1)(f+ t+ 3 O= £

= (2+/3) =1 x=0C.

Vi du 6: Giai cac phrong trinh sau:
2 2 2
]_) 6_9?( — 13_6( + 6_2[ = Zp—x +2x+1 _ 34_.15.2x—x + 2§x—x +1: (

Giai:

1) Nhan xét cac ¢ sb ta c6:9= 3 ;4= 2 :6= 3.;, dodd rfudiat a= 3 ,b= &, ta cé:

6a° — 13ab+ 6B= (day la phrong trinhding dip bac haidéi véi a,b. Chia hai & PT
X

cho If vadat t:%:[g tadugc: 6t —13t+ 6= 0 t:g ,tzg.

Tur day ta co:xx =+1.

Nhgn xét: Ta c6 dng Hng quéat éa phrong trinh trén la:
m.a ™) + n(ab)® + pH ™) = | Chia 2 ¢ phuong trinh chob® ™ vadat

a,f(x)

t=(5)"") t>0.Tacé PTmt? + nt+ p= 0.
b

2 2 2
2) PT= 9.9°7% - 34.18%% + 25287% =
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3 2(2x—x2) 3 2x- X2 3 2x-x%
- 9(—) —34(3) +25= 0= Of - 34t 25 (Vi t=(gj t>0).

2X—X
*t:la(—] =le 2X—- X =0 X= O;x= =

2x—x2 -2
*tzéﬁ(gj :(—:) o X2 -2x-2=0< x:Ji\/_S.

Vi du 7:Giai phuong trinh:

1) 125° + 50¢ = 3x*1 3.8 +4.1% - 18- 2.27=
Giai:

5 3x 5 2X
1) PT & 53X + 52X X = 2 2% o, [Ej J{EJ - 2=

X
Datt=(gj t>0taduoc: 2 +1t2-2=0e (t-D(2+ 2t+ 2)= 0= = 1= X (.

Vay phrong trinh co6 nglém x =0.
3x 2X X X
27 - {2 a2 (2] -2 00w =(2] >0 e
3 3 3 3

3 +4t° - t-2=0- (t+ DB+ t= 2F 0= 1:?: =

Vi du 8: Tim mdé cac plrong trinh sau c6 ngéiin
7+23\/T5)X +m(7_23/_5}x s

1) 44 +5.2+ m=C 2)

Gial:

1) bat t =2%,t> 0. Phrong trinh to thanh:t? + 5t=-m (1). Suy ra phong trinhda cho
c6 nghém = (1) c6 nghém t>0.

Véi t>0ta co hanf(t) =t +5t >0 va lién tic nén plrong trinhda cho c6 nglsim

= -m>0«< m<C.

7+3/5)
2

2) bat :t:[ ,t>0, tacod plong trinh :t+?=8 - t?=8t=-m (2)

Suy ra plrong trinhda cho c6 ngldm = (1) c6 nghém t >0.
Xét ham 6 f(t) =t? -8t vdi t>0, ta co:f(t) =(t —4)?> —~16=-16 nén plrong trinhda
cho c6 nghim -m=>-16 = m< 1¢€.
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Vi du 9: Tim mdé bat phuong trinh sau c6 ngém:

1) ¥ +m.3 + 1< C 2B —m VXA _ g g X io
Giai:
, ) t2+1
1) bat t =3%,t> 0. Bat phuong trinh té thanh:t“ + mt+1< 0 = <-m(3).

Bat phuong trinhda cho c6 ngltim - (3) c6 nghtm t>0 - Mionf(t) <-m (¥).
>

2 4 . 2 -
L vei t>0. Tacof () =+
t

Xét ham é f(t) = —f'(t) =0 ~ t =1. Tir day suy ra

Minf(t) =f(1) =2=() = M =22 - ms-2.
t>

Chay :BPT :f(x) <k (f(x) =k) c6 nghtmtrénD = M[i)nf(x) <k (Max =k)
D

2) Chia hai ¢ caa BPT cho3**¥*** taduoc:
VA _ 93X L m< 0 f(1)= t—%< m (**), trong d6 t = 3X7VX*4

Xétham é u(x)=x-+x+4 véi x=-4. Taco

1 1 15 15 1
u'(x)=1- = U(X)=0e X+ 4== o Xx=——"= Uu(x ut— S
(X) N (X) 2 2 (09> (-4)=4
17
Suyrat=3 4.
, 1 \ "
Xét ham 86 f(t) trén D =[ ——; +) , ta co f(t) la handong bén nén
(t) [81% ) (t) g
Minf(t) =f( 1y_1- 729/_3: BPTda cho c6 ngleim < (**) c6 nghiém t0D
D 81¥3  8¥3
- m> Min f(t):ng\/_:g_
D 8143

Chu y : 1) O bai toan trén chiing tawthng mic sai hm la khidat t ta cho &ng dicu kién
caatlat>0! Dandendieu nay la do chung ta khdng x&mh #ip gia ti cia u(x) va ldc

do ta € cho bi giai sai.
2) BPTf(x) 2k (f(x) <k) OxOD = M[i)nf(x) >k (Maxf(x) <k) .
D

Vi du 10: Tim tit ca cac gia tr cia tham 6 a sao choi pheong trinh saudtwgc nghém
dlng Wi moi x<0: a.2+ (2a+ 13+ 5+ (3 B)<

Gial:

BPT - 2a.2 + (2a+ )3V 5+ (3 B)<
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©[3+2\ﬁ3) +(2a +1{3 \/%] + 2a< (

bat t:[3+—2\ﬁ3J ,0<t<10x< 0= " [3—&3} va kit phuong trinh o thanh:

1 2 +1
t+(2a+1yt+ 2a< 0= f+ k- 2at 1 i

<- 2a | (

2

Xét ham é f(t) = +11 véi tOD = (0:1].

Tacé:f'(t)_i1 () =0 - t=-1+V2= Maxi()=()=1
(t+1) (01

BPTda cho nglimdang x <0 < (1)dang Ot 0(0;1] = —2a> I(\élaﬁxf(t) = a< —%.
1

v 2_ 2_ 2_
Vi du 11: Tim mdé bpt m.9%* % — 2m+ )6 X+ m.#* ~*< (nghém dung Wi

: ~ 1
moi X thoa man| x >

Giai:
s 2 3\ X .
Chia hai ¢ bt phrong trinh cho4®*” ~* vadat t=(§j ta c6 lt pheong trinh :

m.t? - (2m+ )t+ m< 0= & m@E - 2t 1 (*).
Xét ham 6 u(x)=2x% - x véi |x|2%,cé u'(x)=4x-1= u(x)= ué)z od |>q%

=t21 D|x,12%.
*V 6i t=1 ta thy (*) dang.
. t
*Voi t>1= (%) = f(t) =———2m (**
() = O =7——2m (%)
. ~t? +1 s
Ta cof'(t) = 7 <0 0t>1= f(t) nghich bien trén (1;+)

Ma lim f(t) =0 =f(t) >0 Ut>1. Suyra (**)dungt>1 = m<1,

— +00
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2. Phwong phap danh gia.

Noi dung phrong phap nay lawh vao tinhion diéu cia ham 8 mii dé tim nghém aia
phuong trinh.Buong 16i chinh 14 ta ¢ doan ndt nghiém cia phrong trinh bi dya vao
tinh don diéu cia ham & mii ching minh plrong trinh c6 ngléim duy nht.

Vi dul: Giai cac phrong trinh sau
1) 4+ 3 =5 2) 3 =4- x

Gial:

1) Ta kho timiugc moi lién h¢ gitta cac o b xuat hién trong bai toan. Tuy nhién tagrh

thay phrong trinh c6 nglim x=2. Ta tim cach @ing minh x=2 la ngiém duy nhit cia

phuong trinh.bBé lamdiéu nay ta chia haids phrong trinh cho5* (Nham tao ra ham & ¢
3

X X
VT nghich bén) taduoc: (gj +(§) =1 (1)

Goi f(x) l1a VT aaa (1) = f(x) la ham ngich bén vaf(2) =1.
* x>2=f(x)<f(2)=1= (1)vO nghem.

* x<2=f(x)>f(2) =1= ()vo nghém.

Vay phuong trinh cé ngléim duy nfét x = 2.

2) Taco:PT = 3+ x=4(2)

Ta thiy VT cua (2) la ngt hamdong bien va x=1 1a mt nghiém cia phrong trinh vaday
cling la ngh¢m duy nfat cia phrong trinhda cho.

Vi du 2: Giai cac phrong trinh sau:
1) 3.4+ (3x-10)2 + 3 x | 2) 854+ (6@ - 42X 2= 1

Giai:

Vi du 2: Giai va bien lugn pheong trinh:

2
5:U +2mx+2 52:U +4mz+m+2 — 1:2 + 9z +m

Bai tap:
Bai 1: Giai cac phrong trinh sau
x-1  x+5
1) 378 _ 435, 27= 0 2)3.2X* -2 2 4 4=

3) (5—x/2—1Y+ 7(5+\/71)(= 3+3 4) ( 5+ 26 65'nX+ (m)smx
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5) 4% X5 _19ox1-1x*5 g g 6)
Bai 2: Giai cac kit phuong trinh sau:

2x-x2
1) 9 2% 2(%) <3

Bai tap ,

Bai 1: Giai cac phrong trinh va bt pheong trinh sau
10) &1+ 2*2_ 3= 0
11)

12) 3.18 + 2.81 = 5.36
531 1857 < 2 13) 2158 - 15 o
B VA A PYNE) SR {PENE SRV
15) W/ 7+ 48% + (/ -V 48 < 1.

16)
Bai 2: Tim mdé céac phrong trinh va Bt pheong trinh sau c6 ngén:
1) m9% +(m-13"*2 +m-1=0

7) 25 - 6.5 + 5 |

2)4% —m.2"* + 3 -2m < 0
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Phuwong trinh — hit phirong trinh — hé phureng trinh mii va Légarit

PHUONG TRINH VA BAT PHUONG TRINH LOGARIT

1.Phwong trinh co ban

* log, f(z) =log, g(x) =

*log, f(z) =b = f(z)=d’
*log, f(z) 2 log, g(z) (*)

+ Néu a>1 thi(*) =
+ Néu O<a<1 thi(*) =

Chuy: log, f(z) c6 ngha <
« /@) 0<a#1
Vi du 1: Gidi cac phrong trinh sau
4) logl(x2 -3rx+2)2-1

1) logg(xz —1) +logg(z —2) = logy 6 5

2) lg(a” = 7o +6) =lg(z ~ 1) +1 5)logs (4" +144) — 4logs 2 < logs 52"~ +1)
3) (V1-x +\/1+x—2)log2(x2 -2)=0 6) . [logs 20 =3 <1
1-x

2. Cac phrong phap gii Phwong trinh-B at phwong trinh logarit

Phwong phapddt an phu:
.. . |
*Cong thirc do6i co so: logy « == log“ "z :
Oga

Vi du 1: Gidi cac pheong trinh va lat pheong trinh sau
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+9log23—§ < 4log21 x

4) logé1 T - log21
Y T
2

2) logs, g + logg r=1 2

2 2
log, (227 + 3z +2)1 > logy (2273 +2
3) loghz+floggz+1-5=0 log 207 + 32 4 2> logy (26730 +2)

1) 1+logy(z —1) =log,_14 [ 3]

a)lg?z —1ga® +2=0
gl .2 .
4-lgx 2+I1gx

d)3log, 16 —4logig z = 2logy x

)58 + 2185 = 50
9) log 2 16 +logy, 64 =3

lg x+7
hyz 4 =1087H

logq (4% +4) = logy (2221 - 3.27)
2 2
1 1 8 _
2) §log\/§(aj +3) + Zlog4(x —-1)° =logs(4x)

3) 1610g,. s = - 3logs, a”

4) 4(logs \/5)2 —logy x+m =0 z (0;1)
2
5)logq = +2logq(z —1)+1logy, 6 <0
2 4

6)logs (5" —4)=1-2z
7)logs x >log, 3

1 3
—log, x 2 log, =

8) 222 > 2

9) log(logy(x + V222 - z)<0

4
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