10.3 XWEHDMHE



EH a IZOVWT a>0 DD a#l1 &35, EH r,s IZD2WVWT r>0 H
D s>0 &£F 5.



EH a IZOVWT a>0 DD a#l1 &35, EH r,s IZD2WVWT r>0 H
D s>0 &9%. AKX =log,(al) IKHBWVT



E a IZDOVWT a>0 ™D a#l1 &5, EH r,s IZDVWT r>0 H
D s5>0 &35, AR P=log,(a”’) ICHEWVWT P=log,r +log,s £H &

log,r + log,s = loga(QIOgar+1°gas) .



E a IZDOVWT a>0 ™D a#l1 &5, EH r,s IZDVWT r>0 H
D s5>0 &35, AR P=log,(a”’) ICHEWVWT P=log,r+log,s £HLK &

log,r +log,s = loga(al‘)ga’”ﬂ‘)gas) .
BLORICEWNT, BEUER ot =a%a® &Y

alogarJrlogas — glogarglog,s 7



EH a IZOVWT a>0 DD a#l1 &35, EH r,s IZD2WVWT r>0 H
D s5>0 &35, AR P=log,(a”’) ICHEWVWT P=log,r+log,s £HLK &
log,r + log,s = loga(al‘)ga’”ﬂ‘)gas) .

BLDOXICEWNT, HBEER ot =a%a” &V
alog.rHlog,s _ qlog,r glog,s

alo8.m — , 98,5 — DT



E a IZDOVWT a>0 ™D a#l1 &5, EH r,s IZDVWT r>0 H
D s5>0 &35, AR P=log,(a”’) ICHEWVWT P=log,r+log,s £HLK &

log,r + log,s = loga(al‘)ga’”ﬂ‘)gas) .
BLDOXICEWNT, HBEER ot =a%a” &V
alog.r+log,s _ log,r log,s 7
al%8” = | @lo%s =5 BRDT

alo8ar glog.s 73 .



E a IZDOVWT a>0 ™D a#l1 &5, EH r,s IZDVWT r>0 H
D s5>0 &35, AR P=log,(a”’) ICHEWVWT P=log,r+log,s £HLK &

log,r + log,s = loga(al‘)garﬂ‘)gas) .
BLDOXICEWNT, HBEER ot =a%a” &V
Qo8 T HI0g,s _ glog,r log,s
al%8” = | @lo%s =5 BRDT
Qlo%ar glog,s _ s
INnL3EDEFERLY,

log,r + log,s = loga(al‘)garﬂ‘)gas) = log, (alOgaTah’gas) = log,(rs) .



EH a IZOVWT a>0 DD a#l1 &35, EH r,s IZD2WVWT r>0 H
D s>0 &£F 5.



EH a IZOVWT a>0 DD a#l1 &35, EH r,s IZD2WVWT r>0 H
D s>0 &9%. AKX =log,(al) IKHBWVT



E a IZDOVWT a>0 ™D a#l1 &5, EH r,s IZDVWT r>0 H
D s5>0 &35, AR P=log,(a”’) ICHEWVWT P=log,r—log,s £H< &

log,r — log, s = loga(QIOgar_IOgas) .



E a IZDOVWT a>0 ™D a#l1 &5, EH r,s IZDVWT r>0 H
D s5>0 &35, AR P=log,(a”’) ICHEWVWT P=log,r—log,s £H &

log,r — log,s = log, (alOga’”*IOgaS) .

u

BDORICBNT, FEEERA o= &y

log,r
— a>a
alogar log, s

alOgas ’



E a IZDOVWT a>0 ™D a#l1 &5, EH r,s IZDVWT r>0 H
D s5>0 &35, AR P=log,(a”’) ICHEWVWT P=log,r—log,s £H &

log,r — log,s = log, (alOga’”*IOgaS) .

u

BDORICBNT, FEEERA o= &y

log,r
— a>a
alogar log, s

alOgas ’

alog. — , alo%.s —  HDT



E a IZDOVWT a>0 ™D a#l1 &5, EH r,s IZDVWT r>0 H
D s5>0 &35, AR P=log,(a”’) ICHEWVWT P=log,r—log,s £H &

log,r — log,s = log, (alOga’”*IOgaS) .

u

BDORICBNT, FEEERA o= &y

1087 —log,s _ al8."
alOgas ’
aog” = | @logs =5 DT
alog.r =
alOgaS s



E a IZDOVWT a>0 ™D a#l1 &5, EH r,s IZDVWT r>0 H
D s5>0 &35, AR P=log,(a”’) ICHEWVWT P=log,r—log,s £H &

log,r — log,s = log, (alOga’”*IOgaS) .

u

BDORICBNT, FEEERA o= &y

1087 —log,s _ al8."
alOgas ’
aog” = | @logs =5 DT
alog.r
alOgaS s

Ins3EDEFERXLY,
alog.r

log,r — log, s = log, (a8 ~198.%) — log, = 10&1% :

alog.s



EH a IZDOVWT a>0 DD a#l1 &95. Er IZO2VWT r>0 &F
3. E8 p IIEEETS.



EH a IZDOVWT a>0 DD a#l1 &95. Er IZO2VWT r>0 &F
.68 p BEBETE. AR —log,(af) KBWT



EH a IZDOVWT a>0 DD a#l1 &95. Er IZO2VWT r>0 &F
5. R p 13EEELTD. AKX P=log,(af) ICEWVWT P=plog,r &&
<&

plog,r = loga(apl()ga’”) )



EH a IZDOVWT a>0 DD a#l1 &95. Er IZO2VWT r>0 &F
5. R p 13EEELTD. AKX P=log,(af) ICEWVWT P=plog,r &&
<&

plog,r = loga(apl‘)ga’”) .
ADORICBEWT, BEUEA o =a™ = (a") &Y

aplogar _ (alogar)l’ ’



EH a IZDOVWT a>0 DD a#l1 &95. Er IZO2VWT r>0 &F
5. R p 13EEELTD. AKX P=log,(af) ICEWVWT P=plog,r &&
<&

plog,r = loga(apl‘)ga’”) .
ADORICBEWT, BEUEA o =a™ = (a") &Y

aplogar _ (alogar)l’ ’

s = BOT



EH a IZDOVWT a>0 DD a#l1 &95. Er IZO2VWT r>0 &F
5. R p 13EEELTD. AKX P=log,(af) ICEWVWT P=plog,r &&
<&

plog,r = loga(apl‘)ga’”) .
ADORICBEWT, BEUEA o =a™ = (a") &Y
aplogar _ (alogar)P ,
a8 = RDT

(alogar)p =P .



EH a IZDOVWT a>0 DD a#l1 &95. Er IZO2VWT r>0 &F
5. R p 13EEELTD. AKX P=log,(af) ICEWVWT P=plog,r &&
<&

plog,r = loga(apl‘)ga’”) .
ADORICBEWT, BEUEA o =a™ = (a") &Y
aplogar _ (alogar)P ,
alog.” = BDT
(alogar)p =P .
Iho 3EDERXRLY,

plog,r = loga(aplogar) = loga{(alogaT)p} = log,(7?) .



DHHOER] o REDEHT a#£1 £9%. FEOEDEH r,s RUERDE
B pIllDoWT,

log,(rs) = log,r + log, s , logag = log,r —log,s , log,(r") = plog,r .



EH a0 IZDWVWT a>0 D a#l1 &3, E p,q BERETS. EH
r,s ICDWT r>0 D s>0 &7 3.
BEOEAITI
aPtl = gPqd .
MHOCER T
log,(rs) = log,r +log,s .



EH a0 IZDWVWT a>0 D a#l1 &3, E p,q BERETS. EH
r,s ICDWT r>0 D s>0 &7 3.

EBURAITI
aPtl = gPqd .
HHUER T
log,(rs) = log,r +log,s .
ZD&IIT,

BECERITIE BN M ORE EO R THY,

MECEAITIE 8 ONKIE WO M THB.



EH a0 IZDWVWT a>0 D a#l1 &3, E p,q BERETS. EH
r,s ICDWT r>0 D s>0 &7 3.
BBUERITI

P
_ a
aP 1 = — .

ad

XEUERIT I

logag = log,r —log,s .



EH 0 ICDOWT a>0 DD a#l1 &5, ¥ p,q BEEET 3.

r,s ICDWT r>0 D s>0 &7 3.

EHCERITIE
aP
aP~1 — 2
al
S HOERTIE
logag = log,r —log,s .
DL,

BEEAITIR BN Z= ORI B0 B8 THY,

WHCEATIE B ONEIE WD = TH5.

=5



a FEDEHT a#41 ELEY. EOE#H r IZDWVWT,

1

loga% = log,r~ " = —log,r .



ROR%R
REFHELTHEILT S : log, >
% log, =
2% +1ogy10.



ROR%R
REFHELTHEILT S : log, >
% log, =
2% +1ogy10.

lo 8 _
825 = log,8 — log,5

log © =1log
Bag = log,r —log, s



ROKEFE L THEBIT S : log, 5 +log, 10.

log2§ = log,8 — log,5 = log,2® — log,5 = 3 — log, 5 ,



ROKEFE L THEBIT S : log, 5 +log, 10.

logzg = log,8 — log,5 = log,2® — log,5 = 3 — log, 5 ,

log, 10 =log,(2-5) = log,2 + log, 5
loga(rs) = 1Ogu T+ 1Ogu8



ROKEFE L THEBIT S : log, 5 +log, 10.

log2§ = log,8 — log,5 = log, 2% — log,5 = 3 — log,5 ,
log, 10 = logy(2-5) = logy2 + log,5 = 1+ log, 5 .



ROKEFE L THEBIT S : log, 5 +log, 10.

log2§ = log,8 — log,5 = log, 2% — log,5 = 3 — log,5 ,
log, 10 = logy(2-5) = logy2 + log,5 = 1+ log, 5 .
£2T
1og2§ +log,10 = 3 —logy5 4+ 1+1ogyb = 4 .



ROKEFE L THEBIT S : log, 5 +log, 10.

log2§ = log,8 — log,5 = log, 2% — log,5 = 3 — log,5 ,
log, 10 = logy(2-5) = logy2 + log,5 = 1+ log, 5 .
£2T
1og2% +log,10 = 3 —logy5 4+ 1+1ogyb = 4 .
ROBRKICHEFTETE 3 ¢
logzg + log, 10 = log, (% . 10)
log,r + log, s = log,(rs)



ROKEFE L THEBIT S : log, 5 +log, 10.

log2§ = log,8 — log,5 = log,2® — log,5 = 3 — log, 5 ,
log, 10 = logy(2-5) = logy2 + log,5 = 1+ log, 5 .
£oT
1og2§ + log, 10 = 3 —logy5 +1+1logyb = 4 .
RDRICHEEIETE S :
logzg +log,10 = 10g2(% . 10) =log,16 = 10g224 =4 .



B1051) ROXEFE L THEITE & © logy36 + logy 5 .



B1051) ROXEFE L THEITE & © logy36 + logy 5 .

log336 + logs % = log5(2%3%) + logs 27 — logs4
= log; 2% + log;3? + logs 3° — log; 22
= 2logs2 +2+4 3 —2log,2
=5.
RDFRICHEEETE S :
log336 + log; %7 = logs (36- %7) = log;(9-27) = log,(3%33) = log, 3°
=5.



ROKEFHEL THEICT 2 2log8 + logs oy .



ROKEFHEL THEICT 2 2log8 + logs oy .

2logs8 + logy ??—2 = 2log;2° + logs 3 — log; 32

T
1Ogu g = 1Ogu r—= 1Ogu8



ROKEFHEL THEICT 2 2log8 + logs oy .

2logs8 + logy ??—2 = 2log;2% 4 logs 3 — logs 32 = 6logs2 + logs3 — log, 2°

log,r? = plog,r



ROKEFHEL THEICT 2 2log8 + logs oy .

2logs8 + logy ??—2 = 2log;2% 4 logs 3 — logs 32 = 6logs2 + logs3 — log, 2°

= 6logs2 + logs3 — 5logs2 = logs2 + logs 3
= 10g56 . 1Ogur + 10gu 8= 10ga(715)



ROKEFHEL THEICT 2 2log8 + logs oy .

2logs8 + logy ??—2 = 2log;2% 4 logs 3 — logs 32 = 6logs2 + logs3 — log, 2°
= 6logs2 + logs3 — 5logs2 = logs2 + logs 3

=logs6 .
ROBKICHFTRETE % ¢

3 3 3
2logs8 + logs 35 = log(2%)% + 1og5§ = logy (26 . ¥> = logs(2-3)

= log6 .



1032 ROXEFHELTHEICEE © logs 2 —2logg0 .



10.3.2) ROXZFHEL THBICH K : 10g62—77—210g69.

logg 2—77 —21og9 = log 27 — logg7 — 2logg 3*
= logg3® — log 7 — 4logg3
= 3logg3 — logg 7 — 4logg3
= —logg7 —logg3

= —logg21 .

ROFRICHETETE S :
27 1 1

27 27
logg = - 2logg9 = 10g67 —logg9? = logg o = logg =——= = logg 51

= —logs21 .



7 ROX%E
A ROREHELTHELT S 22
5 —1og2\/5.



ROREEHELTHBITS : 20 10g, V5

5 ) log,5

log, (rs) = log,r + log,s , log,r? = plog,r

log, 40 log, (23 -5) 1 logy23+1logyd 1
22 —logyV5 = 2#—10@52 = =27 - 2T



ROR &
log, 40
2

BELTHEBICT S 2B log, V5

log, (23 - 1 logy23+1
—log,V/5 = 0g2(2 5)—log252 _ 108y ;0g25
_ 3+logy5  logyb
2 2

3
5

1

—=1lo

2

825



1033 ROX=EE L THEBICE L : 1og5\/?—10gT528-



f10.3.3] RORX %

logs

BELTHMICEE  log,v/7 - 252

T logs28  logs7 logs (2% 7)

7
2 2 2
_logs 7 logs2%+1logs7  2logy2
o2 2 B 2

= —logs2 .



BT 26— DOAREHBOEEZBRIZODARTH S,

Ea &b &ITDVWT a,b>0, b#£1 &3, logga=0 &9 5&,
plogie =0 =1, ploge =g BRDT, a=1. D2FY, logga=0 &5
a=1. XFBEEBE, a#1 BB logya#0 .

fact MBNEEEH a,0 ICDWVWT, a,b>0 DD a,b#1 DEE, loga#0 .



ZE, a,b,r ICDOWT, a,b,r>0 DD a,b#1 T 5.



EH a,b,r IKD2WT, a,b,r>0 MDD a,b#1 &F5. 2K =log,(b")
IcBWT



EH a,b,r IZDOVWT, a,b,r>0 DD a,b#A1 ET5. A PZlOgb(bP)
IKBWT P=(logya)(log,r) &£H<K &

(logya)(log,) = log, {plosn®)do8r)}



£ a,b,r IKD2WT, a,byr>0 B2 ab#1 EFB. AR P =log,(b")
KKBEWT P = (logya)(log,r) &H< &

(logya)(log,r) = 10gb{b(10gba)(10gar)} .
BDORICHEWT, EHEEA 0 =(0") &V

b(lOgba) (log,r) — (blogba)IOgaT

3



EH a,b,r IKD2WT, a,b,r>0 MDD a,b#1 &F 3. /X P =log,(b")
IKHEWT P =(log,a)(log,r) &€& &
(loga)(log,r) = log, {plo8® 08I}
BHIDORICHEWT, ECER b = (bv) &Y

b(lOgba) (log,r) — (blogba) log,r

Y
posie =a , a8 =1 BROT,

(blogba)bgar — alogar 0.



EH a,b,7 IZDWVWT, a,b,r>0 B2 a,b#1 &F5. AR P =log,(b")
ICBWT P = (logya)(log,r) &6 &
(logya)(log,r) = logb{b(IOgba)(IOgar)} )
BLDOXICEWT, BEOER o= (0")” LY
pllog,a)(log,r) _ (blogba)IOgaT ,
blogee — g | glog.r = RO T,
(blogba)logar — glogar — i

INs3EDERLY,

(logya)(log,r) = logb{b(l‘)gba)(l‘)ga”} = 1ogb{(b1°gba)10gar} = logyr .



EH a,b,r IKD2WT, a,b,r>0 MDD a,b#1 &F 3. /X P =log,(b")
IKHEWT P =(log,a)(log,r) &€& &
(loga)(log,r) = log, {plo8® 08I}
BHIDORICHEWT, ECER b = (bv) &Y

b(logba) (log,7™) _— (blogba)IOgaT

bloge = ¢ | @los” = BRODT,
(blogba)logar — glogar — i
Ins3EDEFERXLY,
(logya)(log,r) = logb{b(l‘)gba)(l‘)gar)} = 1ogb{(b1°gb“)10gar} = logyr .

1
a4l BOT, BHEELY loga#0, HIC log,r = —2"

log,a



[HEDOEDEBAR] B a,b,r ICDVWT, a,b,r>0, a,b#1 D& X,

1
log,r = 8" .
logya



ROXEEE L THEICT S 1 logg32, log149. MBOXERAWE AL IE
4
E% 229 5.



ROXEEFE L THBICT S 1 logg32, log 49
4
E% 229 5.

log,32
logg32 = 082
log,8
1
loga r= 8T

B 1Ogb a

. HBOXEAVWD ARSI



ROXEEE L THEICT S 1 logg32, log149. MBOXERAWE AL IE
4

E%x 2 I1C9 5.
1 2 log, 2°
logg32 = 0853 = 28 5 = 5 .
log,8  logy?2 3




ROXEEE L THEICT S 1 logg32, log149. MBOXERAWE AL IE
4

E% 21295,
log,32  logy2® 5

logg32 = = =z .
©8s log,8  logy2® 3
log, 49
log1 49 = 082
4 logy 7
log,r = log,

~ logya



ROXEEE L THEICT S 1 logg32, log149. MBOXERAWE AL IE
4

E% 2 129 5.

1 2 log, 2°
logg32 = 0873 - 98 5 = 5 .
log,8  logy?2 3

log,49 _ log, 72 _ 210g2_72 _ 2logy 7 — log,T . =
log. L 1 log, 2 -2
827 log, 7

log1 49 =
1




UTOXEBHEICE &K : logq64, log127. HHOXERAWEALIE
E%z 2 It & !



UTOXEBHEICE &K : logq64, log127. HHOXERAWEALIE
9

Ex 2 ICE&.
log,64  logy4® 3

log,s64 = = =
&16 log,16  log,4? 2




UTOXEBHEICE &K : logq64, log127. HHOXERAWEALIE
9

E%z 2 It &
logy64 _ logyd® _ 3

log,-.64 = _ _
B1o log,16  logy,4? 2

log1 27 = log,27 log,3? _ 3logy3 3logy3 3 =
R 1 1 2 = =—3 . &
? log, 9 log, 2 log, 3 2logy3 2




E# a &b EIZTDWT, a,b>0, a,b#1 THDEE, EOEHBRANK

ENUN
_logyb 1

log,b = = .
logya  log,a



—DDORICERLDZIEOHBARND L, EOEBARNZAVTHBOE
ZHIAS.



ROXEZFGFEL TEEICT S 1 logy10 —logg16 . HHEOXEA WD 5 X
K% 31279 5.



ROXEZFGFEL TEEICT S 1 logy10 —logg16 . HHEOXEA WD 5 X
K% 31279 5.

log;10 —logg 16 = logs(2-5) —

log,r
log, r = —"—
g{l logba

log316
logs9




ROXEZFGFEL TEEICT S 1 logy10 —logg16 . HHEOXEA WD 5 X
K% 31279 5.

log316 log, 24
logs 10 —logy 16 = logy(2-5) — 1Ogg3 5 = logs2 +logg5 — 12§332
3 3
4 1Og3 2 1Oga P = p IOga r

= logz2 + logzh —



ROXEZFGFEL TEEICT S 1 logy10 —logg16 . HHEOXEA WD 5 X
K% 31279 5.

logs16 log; 24
logs 10 — logy 16 = log(2-5) — —2— = logy2 + loggh — —2
83 %9 0g3(2-5) = 1= 0o9  l08a2 +10gs5 — 10 o
4logs?2
= log;2 + logs b — O2gg = log;2 + logs5 — 2logs2

= log35 — logs2

= log3% . &



ROKEFE L THBICE L 1°g§21 “loggd9 . HEORER LS
BLEER 2 ICE L.



RORESHE L THEBICEL

BHIEEE 2 ICE&.
log,21

10g3221 —logg49 . WHDOXZAW2B

logy(3-7)  log, 72
3 3
_ logy3 +1logy 7 —2logy 7
B 3
_ logy3 —logy 7
S

logg49 =

1,3 -
—310g27 '%Q



ROXEFE L THEICT S (logy2)(logs6) . WEORXEZRWB A5 IEE
3129 5.



ROXEFE L THEICT S (logy2)(logs6) . WEORXEZRWB A5 IEE
3129 5.

(logs 2) (logs 6) =logz2-

B log,,r

logs6
logs8

1 =
08,7 10gba



ROXEFE L THEICT S (logy2)(logs6) . WEORXEZRWB A5 IEE

31T 5.

logs6 logs6 logs6
(logs2)(logs6) = logs2- {70 5 = logs2- 17" 05 = logs2- 3305

logs8
log,r? = plog,r




ROXEFE L THEICT S (logy2)(logs6) . WEORXEZRWB A5 IEE

31T 5.

log; 6 log,6 log;6
log,2)(logg6) = log,2 - —=— = log,2- — .
(logs 2)(logg6) = logs2- = a8~ 082 oy = logs2 5
_ log; 6 =
-




ROKXEZSE L THBICE K 1 (log,3)(logy10) . HAHOXER WS
BOIEEE 2 ICE&.



ROXEHE L THBICE L :

BLHEEE 2 ICH L.
log, 10
(logy3)(logy 10) = (log,3) 10;29 =

_ logy10
-—

(log,3)(logy10) . MDA ZHA W2

log, 10 log, 10

(logy )W = ( 0go )210g23




