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12.¢ C X, ydzf sL dlsd sdzd g o jgkyz=1,H ¢ OL Ols
dzj  J HdOC sMls

X3+ v+ 22 > Xy + y?z+ Z°X.

tdndcd:
1 tod d3 digfs'd3j H dz@K ¢ ) ¢ Hdssdj ysCd3 Isfiptd J Anftgmj 6 O
3C+Y+ ) =0+ +y)+ (Y + Y + 22+ (2 + 22+ X°)

>3-3/x°y® +3-3/y°2* +3.32°X°

=3-(X’y+y’z+7°x), BH daBydatr® > x’y+ y?z+ 2°X.

sddi3j ‘] HBCOLOMRO IstcOy j dzO® dzj  J HdzOC sfls
mj HdZOC sMissygs®y d L O
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AJ{ 1Ot RUGf ST 1 IMIRL s u

Al OHteyd fttOats HO iBdMmdzdh, “ jto
BO’ JJ €gp dgd mdzdIsd Ektsyh
(mj § Ols d4153 EC50 BOls |- LEYBET O

tdu dzscOtedlsOd3 " J tadsHs OszOoatiimosErdas j. to ]
40 GOCkddBOPeBdgsgd § J &Eot)f dss flss
fsyidzd foddicdeOlsd IksCsd XV d XV
f etste Oy lz dzed BO.

v fd ki dd &scOedlsOBMSdrE daj * j HdzOS sls
5B dOMls HjWdddnodsmnisd. 1 jHdOSshsd
“jHdsMs 0o dzad © d j <stB dzdsSh ts € dsdaid ) lskzts ¢ Ote d Is O ot
dMmSstedimisy thtedd dBdstdshlsd dsa
WS yd O ©OMmisj d :S8fOHO. 10Oyd fMmdjHj<j

1. ¢086>°1, LOHO |
logf ( x9g9g® =0 < f(x) O g(x).
2. ¢¢t ‘FOAO< & < 1,

logf ( x19gg®@ & f (x) O g(x) > 0
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1. lwsojtdlsd kOydsshls dzj * j HdzOS sfisd
2105, 2011 < 501 1Vloza0n 2,
tdhNjTbecOttdlbiseo OF jd&3 dzjoj d HJ fgdzj Miste

CstedMisj<d (sl QLEEioO wEded@, SHo d o Odzj dz
dzj  j HdzOC sMisd

log 2V log, 2011 log201 1\/10%20112’

log,201TA | o\Jog,2 2K |l og 2011,

log 2011 log log 2011,
log 2 2011 8

J1og2011 - log2 <,/log2 -log2011.

] 5COLOdO ] dzjlsOydesfls Btets' jodzj dzj  jH

2. | 5COHEOF sdajs

(108,052010) "+ (log,,,,2010) " < 2.

tdndcd:

) eq 3j desck sMsBddzO Mlsjf j dzso OF @ d dosc O
dj iH@OCEMisd §shso" j

1 1
10g20092010 log,, l2010

= log,;,,2009 +log,,,,2011 =

=log,,,(2009 - 2011) =log, ,(2010°~ 1) <log,, 20107
=2 log,,,,2011 =2.

3. 1 s5COLOId HO LO rMpo@y df edtctsHdzj Btots ™ j

logl+log2+... +logn

log(n+1)>
n
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tdhdsd:
(OO dzj “jHdOCEMI ‘j jCodoOdj dsdz® MO

1 -
log (n+1) >~ Alog1 +log 2 + ... + loqn),

log(n+1)>log(1-2-... ~n)%,

log (n+ 1) > log ()=,

(n+1)">nl.

ltojlsatsH dz0 daf tsnezdz@ & 5 dzO0 § s fyls d
n+1>1,n+1>2,...n+1>n

41 5COLOId HO L O MoanlO f3tcdotddsiHddzj Bits  j 9 j
logn_1 10+ 1ogm1 10>2- lognlo (1)

(L R

lteddzgj des s sfsBddzj dzjoj MmlsteOdzj dgj * j H dzC

1 1
= + .
log,,(n—1) log, (n+1)

log 10 +log 10

sstedmlsj<d ROLdsdd MCk d > josdidsdd HCjE

a+b 1 N 1 - 4
OIHOCHO — + — .
A a b a+b

<

2
1 1
— 4=
a b

Ve tsH j<(d fipdsimard aldogsn+HHtsBd O MmJj dedlL
4 $odo OdrpjdilsjdrddaO ¢ sMis d .

1 1 4
+ > ,
log,,(n—1) log, (n+1) log  (n-1)+log, (n+1)

1 1 4
+ > )
log,(n—1) log, (n+1) log (n-1)-(n+1)
1 1 4

+ > )
log,,(n=1) log,(n+1) log(#-1)
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1 1 4
+ > )
log,,(n-1) log,,(n+1) log,,m

1 1 4
+ >
log,,(n-1) log  (n+1) 2-log,, n
1 1 2

+ > ,
log,(n—1) log,(n+1) log, n
1
+
log,,(n—1) log, (n+1)

>2-log 10.

5. ¢¢s 1j B > 1, ¢ > 1 HBCOLOLd dzj * §

1
3 _ _ .
log, . ~a lo4, bAog, c OE'
tdndsd:
ststed s de@C s HL 3§ ' &2 cjts®jlsted MEj d
; xty+tz ., . .
xyz < , (X, Y, 220,xl yl 2, G H jx=loda=1,

y=log b, z=log c
HsBd O Mg dolz@dzj dzlsdzd = dzj * § HdzOC tsfyls (.

1
: /logab “log, c < 3 (logaa +log b+ logac),

I
(logab : logac)3 < 3 log_abc,

1 1
logb:logc< — +« ———,
&a 87 27 logzbca

1
3 -
log,.a lo&b -log c< 77
6. odats>" 34, b O 1, x > 0, HBCOLOIsd dzj

(1 + logab) : (logabx + 1) =2 -log, x. (1)
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tdndcd:
sstedMmisj <d thoaefddkd HIO] dzj * j & daj  j HdOSC
l+logbhtsBd O M

2 - log x

2
log, x+1= logb+1’

2 - log x

2
log, x+1= log,b + logaa'

2 - log x
log, (ab)’

logibx +122-log  x.

logibx +1>

mj HdZOCtsMIs 903d LO ab = x.

7.1 sCOLOd> HIO, Ld® >a 1 90yd dzj  jHAOSCBMIS
3 lofa+log c+log,c>4.

tdhdci:

SEEAME) < desQ HROCAs PO o oL ofEal Cade i t5
R oasH j <d xMldgjedzztse d " O Mmj HO |

log.c+log a=2,

2 loAa+log,c>2.

4OBdteO’ jd3 ftcjlsnsHdzg] Hoj dzj " j HAZ2OC sMis
mjHA&ZOCsMIs dzgj By j HO 903d dMmlsse tej d3j d
8. [ 5¢C0OLOId dzj " j HdOS fls

1
_l’_
log,m  logsm

>2.
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tdhdci:

[ scOtdlsditse OF jd3 dzj, “ j HdzOC tsflsd 10 >
HsBd O fj dedL jCodoOdzj dalsdzdm dzj * j H dzOC
log10 > 2, A | og

log 2 +log5 > 2,

1
+

>2.
log,m  logm

9. 1 8C0LOMp>A,0>L D HDOPd 1dzj " J HAZOC sMis

1
1+ ———— | -1 >4,
( log b - 1ogac> 0g,bc=

tdndcd:

1 .
ssdmlsy <d oz Q HREAHPHBHISE ] O My

1
log b + oo b >2 un log c+ >2.

og,b ~ log c

4OBdE©O° jd&§ ftojlsAatsHdz Hoj dzj " j HA&OS sMisd

1
1 + —+ >4
0g,(bc) logb logc ™

log (be) + log.c+ logab>
0g,(bc) log b-log c™

log, (cb)
log.b-log c ™

1
1 1+ =] >4
0g,(bc) ( log.b - logac> -

log, (bc) +

mJd Hd2ZOSCsMIs M wsed O SCOHO " jJ 0O =
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10. 1 s5¢0LOd HO L O WOstsHIs< b < ¢ 90Oy
logs(logab) + log,(logsc) + log(logea) > O.

tdhdcd:

| scOtdsdistse OF j dp>Qrj * 4 5 ez JoBiplEf.a H O ° J

tSH detslopdats 1.s OC t§ b fPdzikH d logu(1©gab) >jlogu(logab).

4 dzd ydzts ¢ jlpga®©loge, lega< 1, logslogea) > logy(logea).
4OBdtO® jd3 HisBd " jJdedrm dzj " J HAdZOCMIsd ° J

loga(loga b)+ log, (logC a) > logb(loga b) + logb(logC a).
[ SHO9 OF j d&3 dzj o ts ‘logbﬂlogbl-lc)Gfr]-dZIS ©° HntisleedOdfc i J

loga(logab) + 1ogb(1ogbc) +log, (logca) >
> logb(logab) + 1ogb(logbc) + logb(logca).

[ifMdzO MtcOdz® dzj * jHA&ZOC M  jHA&ZOCO ° j

1 log,.c log.cc logba>

1ogb(1ogab . 1Ogbc . 1ogca) = logb <10gba . logbb lOgbC logbC

= log,1=0.

sddsj Mj HSBd&O SOy j &0 dzgj ' j HdzOS sfls.

11. 1 sC0O0LOId dzj " § Hd2OC 5Mls

log a2 logb® log c?
g, N og, N 0g,c - 9
atb b+c cta atb+tc

(1

O¢ta "> 1, b > 1, ¢ > 1 <ld&zd 0 < a < 1

tdhdci:
vV BB O Mimgap® lo@b>0Jogc> 0. sBtedmlsj<d daj
citdiilsted MCJ d Otdlsddsducd Mmted Hddad
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XyZ X+y+z log, a log b log ¢
%S ;, , THeje x = S - 2% - %5

sed O Mmj dagjdojOzpQigls=iafls djjfe 5° MisteOdzed dz

w

2 - 7Z 2
at+b y b+c cta

I

2 (log,a . log b . log.c oy log,a-log b - log c
3 \atb ©b+c c+a (a+b)(b+c)(c+a)’
log,a . log b . log c .6 slloga logb logc 1
atb b+c c+a) logb logc loga (a+b)(b+c)(c+a)
1 logb 1 6
5. (ogba . og, N ogac> . | @
atb b+c c+a J@+b) (b+c)(c+a)

lted Bjdizisdzi Hdz2OS tsMisd e iBd3j Isted MEj d Oted
x1=a+b,y=b+c,zz=c+aHtsBd O Mmj

(atb)+(b+c)+(c+a)

J@+b) - (b+c)(c+a)< 3

tdydftesydz0 otcj Hdesfls ftojlsatsHdz dgj " dHA

1 3
VQ+mmwmy@+@2®+m+w+®+®+®'

[detsyd ©dds dej " J HAZOC sMlsid HNjOM dz@ s lg teP BO  H
dzj * J Hdz2@Y sflsd

6 N 18
Ya@+b)+(b+co)+(cta) @tb)yt(b+e)t(cta)

{ H dzts i dzts
6 9
J@a+b)b+c)(c+a) atbtc

sstedmisj <d dfjtc jjlsirdECdidmis dHEzp ] 0dz@§ sk O
dzy  JHd2QC sMls (1
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S.8{zrzI ot Ll A mMrr1éd¢sfeu R
U 0 O )

A d®EZCO Bsyj Bdlsd dzj fh o, fdjdi
Cstedimded O sHA (dpOdsQ da§dBA ).

v dzd Is j te Qi 7 tg G dAPLZON ses® d ¢ (Caudy, 1789857
"eOdeykMS d &Pl EHEOHq Q@ g sSeh@arz,( 1843921

dzj 8OY<¢d KO Jdpdisd-(RELOC a fiptdy & @804 d 2
1889, k¢ d B0 ls)] dIPdRd| 31OMz[o O O S0 ME 5
dzj * j HdaO§ Sinkdz0C tfls dp@O o "o kg dgzdzL d & dzg
hsts {B8SCOLE | MAziHj<O Ijte BO.

Teotg] d3®1.
¢ CHBB=(y,2, 6&)db=(b,by B)HOM] tc@ Odalzgts’ j o O
IsOH @

(>ab)? < (3 ad)-(00).

] ZOG H zO& @Wdﬁn@c@tﬁ‘ls%:%:...:
2

Fip

r sG:OL

QOdc j B Ot &Y j H dzOS s Tls

1 s fi) 50 ISt OOtz & & © f 5L d SL]@ DE s
(Qx+b)? +(@x+b,)* +..+(Qx+b,)>>0, tsH dats iy dats

(F+SG+.+F)-xX*+2-(ab+ab, +..+ab) x+ O+ +...+b>) >0

I ste’ d ddegigi@GLOIsdjo Odz L O fixg B wffif z@zf@®dz B tc
b f) et fF +.+G>0d € jes00 HAMStd dd dzOdzls © dz
f sL d s e dz®iydds) dz0E J

4-(ab+ab +.+a0b) -4 (F+SG +..+F)- (b7 +bl +..+b>)<0 d

(@b +ab, +..+ab)’ <(F+SG +..+F) - (B +b +...+b), 5 H dzts ) dzts

(> ab0? < (a) (X 6).
v d dsiglel © J H dE@E O O dz0
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1 20§ H dzO8 G IPE tsldzd L O i © s § s 6 Yy ¢ tsHizREDRES

f s f) leds) * Gfdzdgds O %:%:...:%:t,tsH dzts f) dzts

n

Q=bt,@=hyt, 6Q=but,d U j & &jHA
bt-b)* <0t -(Lw) § 0.

(b)Y 0)- ().

v ddsiijHZOTSEPs O dzO

B)| j 5 Iste AR 'dj H d&zOC 5T ls d
L J @ o0 € sas@®A,...,Q) d b=(0,b,,....0),¢ d = 56 O kOt dzq

ftetsdL gtsH

5~5:le+Qb2+...+an,ts H dzlsﬁjﬂzéré‘-ﬂcos (a-b),
f o] d3|#os— (5-6)\31.

[ sH g C Isdsdd®

H:\/QWL@JF---JFQZ Cf‘B{=\/b12+b22+...+b§.1 O sfdzsokz IstscO

le+Qb2+...+an:\/(q?+(§+...+(i -\/berb22+...+bn2 .cos (a-b),

ts H dzts ) dzts

Qb +Qb, +...+ Qb, e L
\/Gj+@+...+q.\/bl2+b22+m+bfs R Us © @fgdzj H d

Qb,+Qb, +..+ Qb, </F + G +...+ G - /b2 + b2 +...+ 07 .
s o OHtd @] § 4 fitc ®tep d SE®S dajlzlzj H dzOS s fls

> aby =X a )b ).
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20 o Otcytlzg | J H 2O G M lg i dzO ¢ s is
o0y tc@is fizy. d dzd

&_Q—
_E'm'

ct;s 1= b= éb,=1lTai@dudzj  j HOC s5isd
ab)<Sa -3 HEsd DS
G;zj-q-l-...-l-qS\/(q?k:i(i-l-...ﬁ-(i)n,?sH dzts fi) dzts
Q+q;...+qg\/cj+o}:...+q T R

Ot d Is i3 dopEHjt@)ls dgjn dzO@snlsd 1, n2, &,

2.1 tod d3jsds® - o Otcytizg J J H dz@ADlRjM ISP ©zn Is
Otedls 3 HH Q& 3t datif e A g dzj

tdhd®d:
1d $0a2=x, ea®=x,%>0k= 1, nA, é,
b=t pz=t pr-t

X X5 Xy

voth < Odzas | g1 ADBINEY A ) (b, )
hsed ' O®s ddL  J SondsCadsjfplidzd &  dzj

(e o SOt ) (o)

X X
1 1 1
A+1+.+D* < (X + X+t X ) (= =+t )
’ X % %
n2s(x1+x2+...+xn)-(£+i+...+%)
X+ Ko bt Xy n
n 1 1 1
S T+
X X Xa

sBd " Jdz2O0 dzgj  JHBRZOSCEBMIS ftoj HMISOe?> O daf

nOtedssdzd " MSJ Mtej HJdzj .
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3. sthd joO dgj " jH&OCEM “j Mmfjyd  OdC
[ d dzS 5o @yenkwski 18641 909, dzj BOYE ). 1dP s BOIs
ftesdL omsStElgse | toj OdzdadFTQ,B,.6®) dj @ O

 sCOL .
RLS sh-zfo Otcydsjo'jj HdZ2ZOSC sfisd My HBBd O HO

Slab< [Saz S
k=1 k=1 k=1

6StBy d dzjoO d HJMdO MIsteOdzO dzj  j H dzOC
fMi HBHO
G+G+.+G+B+2+..+b, dL btsecO MmdzjHd dedL § ¢

1 JHdzOS s

i(a§+|2-q-bk|+b§)—i(q+bk)2swiaé+Jib§] SICHR

/Z(ag +b)? <D al+ ) b,
k=1 k=1 k=1

41 5C OLHCGs® o OXysz> 0 90N d daj " JHAdOCsMIs

(x+y+z)-(l+1+})29.
X Yy z

d Mgty
sOo? @5 Bexfo Oteudzgo zJ HCB@QJISfI’]lS

t
]

ai=&az=ﬁ,ae=ﬁ,bl=7, =%, ZT' 5B d° O®s
(X+y+2)- (—+ +—) (VX)?+(y)* + (2)?)- ((ﬂ +(f) +(I”

Z(\&ﬁ"‘ y§+ﬁﬁ) =F=9.

mj HdzOC sMmis=yg®yd L O
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5. 1 Ja&@c=" j1. g ¢ Oazﬂdémzzléo <

tdhdeg:

RLS Sh-zfo Oteydsjo 'jj Hdz2OSC sMisd, eHj = §
a=aa=ba=cb=b=b=1, HtsBd Ot
1=(a+b+c)*<(@®+b”+c?)-1+1+1), dL YJjec0O MmdzjuHd HO

a2+b2+c22}.
3

6. [ SCOLOBd xdeg+d wyzPf 4zfdsod + y* + 2

tdhdsd:
) o d d3j siashagfo Oteydsjo jj H zOC sflsd, GHJ *j

a=Xxa =4y +2°,b =vx*+2°,b, = .
resed " © Mj dzj " jJ HAdOC M

X-ANX+Z2+y Y +Z° <

B >
s\/x2+(/y2+22/-\/¢x2+22/+y2=x2+y2+22.
7. 1 8C0OL Olsd adeh*+g° e dp@lscsdy.ls

tdndcd:

14 ¢ @=aja,=ba=chb=bb=cb=a, (0 ftddj dasds
stsh-zfo Oteydejpy &zZO0C tsmMisd HBBd O My
(ab+bc+ag? < (a®+b*+c?)-(a>+b*+c?), 1 O “ j

2
ab+bct+ac<y €’ +b°+c’° =a>+b*+C.

8. ¢XzipkzOdzdzd Btets | axtytzEO6 9 d HIBO OL Pls d

x> +y?+7°>12.

I 2,0

dhgcd:
stcd Misg <affo Ot ydejo zj H ZOS sfls CtsH Ct5° j
=a,=a;=Lb=xb=yb=z OHO " j

o v
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(X+y+2)* <@+ +1%)- (X +y*+ 7%, 6°<3-(X°+y*+2°),f @ydzj H d
x>+ y*+27°>12.

9. 1 Jj%8, . xdzj dzj cOlsdodzd tej Ocdzdzd Bets' jod

+X%+..+x,=1. [ 5¢0OLOI(d @—P@H.d&@itﬁﬁ/}ﬁs

tdhdsd:
) tod d3j Slashdgfo Oteydsje jj H dzOS sMisd HEBJ O®RG da
dzj < j Hd2OS sMlsd :

(X %+t X)) = @ X 1%+ 41X, ) 2 <
<(@*+1° +...+12)'(\/E+\/x72+...+\/x?),
(WX A%+t /%) SN0 + X+t X))

sstedMmlsj <d bkmdzxex t.0HEES OH O] " Qd3ts
(WX %+t fx,)?<n, OC Btej dzso OF j o3 dzj " j HAZOC sMisd
\/Z+\/Z+...+ xns\/ﬁ, hists " IteOy J dzO dzj * J H dzOC

10. 1 Jaﬁ),@e{#)izooj, s OC oafbta=@. * j

[ 5C OL Olsd  dzjV4Qk H+dz@S IsHiyic + 1< 5.

tdndcd:
14 ¢ @y=aj=a,=1b=v4a+1b,=v4b+1,b,=+4c+1.

6] P jHEOSEMIsd HEsBd OB dedL jSodo Od

Vda+1+\Ab+1+ac+1<V1 +1° +1° V(/4a+13+ (ab+17+ (ac+1’)

@\/4a+l+\/4b+1+\/4c+1£\/1_3-\/4-(a+b+c)+3, a+b+c=1
o Vda+1l+JAb+1+ac+1</3-47

o Jda+1l+ab+1+Jac+1<+/21

& Jda+1++4b+1+/4c+1<5.
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11. ¢&lsctfjtOddd skt  jod, SOHO *j
abc(a+b+c)<a®+b’c+c’a. | ¢ OL Ols(.

tdhdcg:
RL dJLt©OL O
5 a b c > (a2 b 2
(a+b+c) S(ﬁ'\/EJrﬁ'\/aJrE'\/BJ S(F+E+Fj~(c+a+b)
fdzj v d

2 2 2
Cc

(a+b+c)2§%+%+3. [ dztsy j© j o8 dzjaboipdap@sils d

abc (a+b+c)<a’m+b’c+cla.

12. o¢oXyszeijOdzded Btots | axey+tzs O% o HO - j
X*+y?+72°=6, ftCOLOLd HO tsdzd %tg.‘z%(.l]’OHG‘lz d

tdnrdsd:

(O] jHM&OCGHS] yaf 4 yfét-az s dzd S b
) tod o5 Siisezio Ots ydsjp jj H dzO S tafiEswE 10§, b=
fdzi Hd

(A-X)°’=(y+2)?°<(1®+1%)-(y*+2°) =2-(6-X%).

[ O? j (Adw?*<2-(6—x%) fMmdzj BxTY-8x+4<0.

| & dzj ljlsdzqgtﬁédB@JZ:B]Iz ISOQMLHGId‘lej@%tQ}J.OdZO

s OC = yiglpd &3 Istedydzd Btets' jod EkydezBl - j H daC
sOCts' J dL[%Cﬁ}iZISJtGS O dzO

13. o¢o&schfislacOdzd yj sftsedzecsa@ods, HtsSCOL Olsd

(a3+b3+c3)-(l+é+})>4sz.
O b c

ULELRE
) tod &3j Sisazio Ot ydsjp jj H ZOC sMisd EHj * J
a-aa-ba=cb-"b-1.b=>, LOC EUE J&E HO

(a3+b3+c3)-(%)+%+})>a2+b2+c2 > (a+b+c)* =(29)° = 45,
C
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14. 1 85C0OLOBd HO L O frpob@xyd Iyl cz@E  flizts
tath, 1.9 O d dzj JaqdeQm;cﬂng;-(a2+b2+cz),O
CjHdEISME MOdts OCts ] bteskzEeOt CjHA&ZOSC S

¢ g
v sthd’ jots' dzj  QHAELOIHS D =dg o=@, ~ J
bs=t. 1 tBd O MJ dai " j HdOSC MIs

@t +bt, +c-t, <@ +b*+C%)-(C +t2 +t2) (1)

¢ ¢ tdatoteasas ” OF O dL d3ju'd z ol§ H % diFOB @, d3
Jd BOBS

t=2t, 0 thdfndu as et oy

tSH dztsfgﬂzgttc dt, zgté.

s 0¢E)
l 2 2 2 1 2 2 2 l 2 2 2
ta=§\/2b +2c°—-a°, thE\/ZC +2a° -b*, tC:E\/Za +2b*-c°,

SHOeH] MdzjHd HO °j
s .2 .o 2b*°+2c?-a’ 2c*+2a’-b* 2a’+2b*-c?
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