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[Problem]

If x > 1, compute the minimum positive value of log, x* + log, 4.
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[EZZ 5258, log,x2=2log, 4. log 4= :—gg% Togox LB, I z=logyx ECET IR 22+% L
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B 5 %“one half’, 5 %“one third”, 5 %“two thirds” & FEde DT> TWAZ ETL X 9, Lﬁ)b\% [
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52 = five squared

5% = five cubed / five to the third power

x* = x squared

x® = x cubed / x to the third power

X" = x to the nth (power) / x to the (power) n
Y2 = \[x = x to the half power / the square root of x
13 = the cube root of x

x"" = the nth root of x

log x = the log of x

log, x = the log of x to the base two / the binary log of x
(ZZbaanb@y, K] X base &WWET,)

U EOFAIFIE, ZOMBO MFE) \II0NERWAGRTT A, JGE TR E W D IR R T,




# e

logs Xy = logs X + logy y
X
logb;: logy x — logy y

logp xn = n logy X
0, EDOZEHA (change of base formula)

log, x

l0gs X =154, b

EWVo Tt EERINE, JEE T laws of logarithms & W\ EF, E 72, FEIIFEZFEEY the Arithmetic

Mean-Geometric Mean inequality (B&= : the AM-GM inequality) HEETHWTWETOT, V% KL<
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TlIxt#iERA] (laws of logarithms) %z~ CJEAZZ A2 £ L X 5 (change of base) . [xt#iERIZ i~ T %
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(we have ~ % 2 ST Tl D OIXFE L 206 TF,) 2 L TZD our expression 723 Effif (simplify)
TED, ERLLET, OEEKNS LY FERAOEEZL K 570 T5Z L2 AAGET MMEifT 21 L
F I, FEEETIE simplify &V ET,)
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If X4, ..., X, 0O, then

Xp+Xo+ ...+ X0
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with equality if and only if x; =X, = ... =X,
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A number is divisible by 6 if and only if it is divisible by both 2 and 3.
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According to the rules of reason, a given conclusion is to be deemed true if, and only if, it flows from a logical

sequence of thoughts founded on sound initial premises.
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AEBOEDOMEALEM]. TA L BRBEMmAICFEIE Ths 2 L& Bk,
A = a given conclusion is to be deemed true
(b DFFEDRE ML, HThHodLEBEZ (b)) 2XETHDH)
= it flows from a logical sequence of thoughts founded on sound initial premises
(s, BT o e RV OFTHRICE S W —EHOFRENEZE N LA T T D)
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T, D UM U E L= 05nFE 38 =) o with equality if and only if x, =X, = ... =X, X EH W H T ETL x
270 equality () & xp=xp= .. =x, BNEGERICEEZR DO TTND, DEVEFIEx=X=...=x,D & X
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[Solution]

log, 4

l0g, X Iog X If we let z = log, X, our

Using the laws of logarithms, we have log, x* = 2 log, x and log,4 =

expression can be simplified to 2z +% . Forz (z>0), by applying the AM-GM inequality, we find

with equality if and only if 2z = 7 giving z =1,sincez>0. Thus the final value is 2z + % =4,




