
Problem 99
Comparing two numbers written in index form like 211 and 37 is not difficult, as any calculator would 
confirm that 211 = 2048 < 37 = 2187.

However, confirming that 632382518061 > 519432525806 would be much more difficult, as both 
numbers contain over three million digits.

Using base_exp.txt (right click and ‘Save Link/Target As...’), a 22K text file containing one thousand 
lines with a base/exponent pair on each line, determine which line number has the greatest numeri-
cal value.

NOTE: The first two lines in the file represent the numbers in the example given above.

Solution

In[17]:= With!"dat ! "#2$ Log!"#1$% & &# input',
Position!dat, Max!dat%%%

Out[17]= !!709""
In[16]:= input ! Uncompress#

"1:eJx1nHlcz9n3xz$hhCgl22Rfyr6MEpItS5ayRbKT5YMs2cYwwmQZMRprRrZBsmQPZR&7
GkXILvtgbBnb8H3d31$&h6f5830e53Huueeec$7Z7rtUn2Ht$z&
KbrGMzGGxWFpbR47qn83y&76s9s9yWqzPbe0tX8F943JZrAkPc34Nd6plY7G27Z7ra&
j84qKTWhB0Uh7lEf4J0GluZ2$x2ucA&
lhfi8X686PcX8NLr81nsXZaDzqpMaLveQbw6KhsFuuX46B&pHZ2i&VzLOBzfhA&
Sz6CTnJobos14jrgh2OE3&U94KeaiJ$J5wGfWkj839sM$JkCkvOzF4Bf3C7$L$0Fn61Gi&
6Hs8Bvlmxnsd4sAfzcI&NarCt2Ar9LuPATywN&7mvxOXwt8JuOlRzGXgP80gDxk3AO8Kq%
zxf90yj92ruTfdibg54K1bvsE0PmlhOj3TgV83kzReRAFOoMPaL9jtgN&5

RTxfzED8Nv3xGfdLaDza4zoOCUC&&0Zyc2tOPCd02QXX3LCLs7OcLBY0w$Czqx1thbr$
XqgM&mx1t2zFfjukdKTE48Bf&y9$O$UCTrJvUQ&0A&
wMYPFf093wKdMzmGx5ulDeBHZYyNbh6&
hCeVk796097aNJefhN8Fn1kKtW6EM8HP4S279AyE3S0vJLekw5X9cdBZQ&
hUixeflEvAbv6dJDm61gf$6nOh0rwr4&UHiJ1s98JMUJ&
ms7gb8vJWkn0cu0B4nCT6cdrrzlPjclwT6RdvqHHNmgP6qSVq3Cs&
lwUrBO3cHvGgh7Xd8G8C3DNO53KX9Jj8RP9Ex4GdCpOxx9Qbgbx4q&
M2tIee9ctnWppeAX7OB$BnUAvws7y3&2fhf4F9rpnO&
zHOv8kH2Pnks6DQPlxwCQgGPK2P0hOdbp77gnysBPmOp9vX0DeRQfa&4T6wD&Kg9xs$fAp&WGTrHzBPAP35f8vxIv3okUfZ$jf7qYoTWXdYQdD60kd0ddwZ80iLJP&4
q6BQcLfwpjsBfnS45h$wDfmsbrdu8LfBHd5Z8dszEuS$oLb$08
TnoVMwpOpMDQaffaclt50ngf44Un7XzAT9htNbNWR&
rjlwvubXcATp3but8O7iBTpVU7XcW9$ueIj5&p3&o8k7r5poFfbCpLP$
Q1QfwOJmK1SUP6JwqLvk0$sb9vld6O60L8DtapSebNzLeuKp1q9ti3Xp3td&vud&
M1bKviHegs&Qn4S8rB&zqRv&HZYF$
Rozg3p8A32TsvRXtPdNDcvjbFfTzt5X8h9Gu74YaP9Yf$MUGar&
zfbDuygWCe5UFvGdD8TOb9875$9rvje9Af5$zo&iPA37hppJ&kU2A5wrRuhl$
WPejQmFr9afAX1tLfiAv7$UDt4Vf5h7wf20i&zbwd$B7p4jOmkTAA14Iv$44
xiFGD4tSDwd4Sw4TKwP$Q0nBX9FP1vQXnQougP90SefYj3a0vKrsOob34KNE4Z&eD&
jbs7Lfm9sAr3dLehv5BvBxr8VnXFHw06mj6NzfRb8abvTHi&78X$lJ5YvAz91O6478TH&4
p$TcezL950&Cb858wXGb9vuK$$0Zp3OccBB0BpnzcuV5DUnTuk0mMq7bavKUf0C&c6Dwn%
ywCfue3xq8yv4s29tWJ9tVjivhcewr4thE630jGM3Mryz8MbJPna3ibqzovSzGuW0z2l%
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cA8KGaZ9vWM&mrhd6Lv8AT0fz4hO1p$H&i$zcRnKPOvyonCP&IAcJ&N8v$VGYcXPSz$8
zKf8t4lPutS&m$&iH6Lu4DfmCv&FtGT9O$Y&
JF63nOP5DNrHfMXuVrr0Zyg86ST9M2NftV1hfQheTrw&Vpq3ffU84HNRecq6Vw$
JjozJoHOZ0PnEek0kElbo3Mzr&koOTi24&1eSOs6HwOd&G2ln$9bQj9Dngt$9hPofH9Z&
OTKAp26YyVPd96nFarofFdWAR33fOKz&CjAJzgLPnwk8XdKP6ekgs$
wnyWHToxnKjrJX11KBj9hZSWHcUdpX2HS517Mr8tHiJ$
BzAsSG2pfaxnfpqSLThXGXdlbS26XeY4rvHTu3ktB50um9hVnB3h9hTjWXfQzY06Ijh&1
J28u2cu2l4yL&E2$1hz4JxWSWieSz6kSpfVOLuB77NG666cAbvWUfzt7F&Df89mY$
xTn6DBWco7pyzpMKenVdPqxhj6S8x36nxM3xGcp2u$&tXVeM3gvX30hfai2F3Ta9JC$
zRmDeNi$rOBnouEnz7w1dRXmHUs2Sg6H9mPdE2PEZzDzhR$t0tscvGdbnhb9V&GAL8qu8&
Jkfa&YL7p&R7IO06Ov$PknDfiN8wu&5R3qrbv4LML6g1$C5F&
zNOOTSjpf37443xJTte7lk6DTYZTk$a4B5Ny7svabn$ee7bz2O5X$
p4m78BsTv9RFrRu2g3HFLeHXoDyneEof1hwBfLe59y&w3p89X3bk7cu44oKpS9APbPwo&
ue9Yty1SnZ6hXXg67$KT1&WB0Jviv4F1nsPF1O8&WAN868Sou&L&OiqjfZb4jjgZVJ17g%
722NedmVr3KevAS5pKbyN3A779vdbdwPt6TkvpyZAA6InzefGznHFvislP9&lAT7pWFH5N
$vN3wdLnKjcA&2GL$HRhPhteRHJzZJ4yJEB$
o3FFyMHmivhpsgH8r7cXP0d5z3YLM37JiXXy1tLPItcAD78u$uvjQH9RFcntUm&
AOxu9WkK9KhMk$R9n3hQ3TXRuVQIdN2fRKZedeeVD8bluM$Bpn4y97AH93oMk&4
qs528PET$Dyc8IuSrrAPrtxqE6r9r0h3WMn8xG$LScpo7xNu&X8J$6at2uXHdlB$3
r0RWsW&WK9tWEejjfVXLbNhJyq11L&DRIAn5kL$HbNgJ$61jdd2V7UJ4FpW&
PqlHfTD3qKutRuabpvBI$YF0Hc8&G8Z6d46p174WDzqgC0n9f6v$ro&Jvq7yBn$
WqddOzAX50rOR54izjkHnyG1PpNyZHS84&sG5f31906l1nnec78X9zBOtynSWfj&
kZN14x9QTWc0qny6&Opv&v&17wBrzHS7WTPi$hP2k9Rfj76J$vnNe6r$yxrs8nyXN3Tdb&
n2q&nTcBnidc9EMYV7sMlhwG9AN$SE3JM43316&7xP&Cy4B&eqd1AzewfvJZ992$
MYBXLiL42VWAv2or$ALej25eOvc6rFcEfpAcXlAOs0z9ysr86HWs9C0f$4
A1H8re3yyBnN33SP4jnAHfrCvW2o1x9ZVU2e9G1klK95DfqEK&4
blddhpRknXjsyafZd9kSqTk4zib9fkoneOcXoC72ojPsCKAP&UQ&TysIwU4iP93zHdqb5P
$3Gee$&dlybkF&dtIEyfPY5xcx010djG$mp6ldf3YR1tq$iP92B$5
ukX6tmIf4OOfis5K0vmlmfhxYJ61&63k6fYD5Rav81rIOGqD6RsmsW&
oO0n8NDrNflCw9KrwdMQbH02&
Yz7lv3iT6Pgwzp91THLOzTqVh6f4vMR6fuBJ6UNKZ9Dx9JL$D7IA&odUxxrM&s6S5$L&8
Xzst4Lpg9xkH6RyOfn&lYwbA9eY&qYP1g2cJPo$7
pBP7GLRt7CfG9VR8pnPe9ZjnuTTnf7f3&Sve7J&HVVO&qQA$9T546WffpxbqPRM&
HeuBToZy4S&hvj5b2lfn1dBbuvSxf&x7aDj4i65zabcsukKtB5knlLIX&
uqsxh0hpYXP61pX7$8kR&ow3w&6nfx$ct78Bk5XvLZwvrhqi0m7y4E&Kwk6dtj9kcG75T%
cguuyrmgnPqO3gP5ek3c8oRxC70rPHVmHr3BN8ly5jXW2eYIvPcr682NTh8wEnaG$4r&

tEOD&84PohDIOaeuge3Ae89zDiyXniQ7Ab75J$lyW$YJztM73De$jTwMl&$WsIyWmCd6J$
WCN19qXM&e1zlH43mmAf1wuPm3Jp1uS9OHwOdZVbop$R8q&
VpL4L8T66rmDklvfJNCPuCS5tUsHfuM18odnS7GvF2H8bTXwM2OB9tWDceDTQdpXB$
ZHPXKLzx3MR&z&o07yvq74qcn7K0c56W0w7WvrGNEZybmdAXFa18o6$
WcHybmhLfKLsCeis5v3l2eI$HGqAH5KfJF9DWP882ySzusj50&W$
ulcDtwAft95kpt9XsbJFXVeZ26BzrZ94j&vSZzLoCbCD2Vfz$2o$L&GeOa3qrK7S0MBX$8
geE&WdQsEaL8LmwHeYoLpe1bDPdL8qPbrtZv5zgadY3X67XGmDuPFOkxVF&
mlpsxrTtcxfoz9x0$DxM&4IPBzNlR6e4l2fXeK5N$b9edhjcT&6ZuA$94V&
ZMrIP9DZ0zdgPHYQlPHqMa848wQ0SndDnw2ei86Z5iPZ04w9$wh1nWziU$7
LN7Lhk4q6USfk55fYJzse190ynK$a&ZnM59APe9WzciN&et1xXUuy2mn&4RIr24MAH7qM$
lnafad$88V&30ZVxS7LjoNg4A&covONzfrmUs&6b4uxHmY34dq3fyc7wo38yGbOB8yNl3$
cKYd88FGov$M&ehq9pJzecr&$
FzJcwD1vP40yX8S66u3i4qfpNv0A0Mkh3LMH62mHu7JengZiczqwb6An6mP$bM$
dilT55iT$bVfpPgvxnmbbDGSQ6tfAP85TPB1v&FeMPX&$6z&D8sm$h6cqzk3Q&
bSvhDsZeI2yeFDCPtuPtLPmgUA&
y7IzBHx3vlQUuebYzDnFpYbuz7AuMVH55JCfzvM9O9ys3$3INn4W8ZpLYtL&pVYL$
o6SXza817LzNK6i9iXrzpM8olqBfkEl9N9lP438H$6
qXMJnED9CRKfiQMZT9bXucRyPq37efF&gf3rUWXlt$MZTzbaKL0qS&&vuVL7Kk$7e5lT$
L8wXs2Kk3yGM66rsNScL$FOY8X&ukaMMy$L&1LkP9bMJ7xh3vcsl&
gZRX6STJ9rPP3eq66if98D9NPvSP77xwPe3mrqupyrvLBU&
NyhHj4tILm5MB7eFSl4MvtHVUbIz$xJwbo1h4p$rj$Bn3ZG$3pMPxC&Q&zf$hl08lUU&91
Dwb9LLdljFu2xu64ua47XtMcponO8CugEmTh&DuPn$IvabzDj2xVnBd9B$
OkA2UvBtbCXbl2k&4Wp&375BV&Fvna9D5KPJ$uNcU&

Printed by Wolfram Mathematica Student Edition



MHBf9cICNmSOt5Ax7qSF5dl9GOyov&Lvj0a9cW8v0O2hfpxtJ36aw3lJmieBHSrO$
Ye6LGuRz3kHtqwfrTjNttO5zxmN7R0qvXp8DfS8z5zCbcw71jX29o32NM&
HGRMYbf5o49ijj2JK7TX2Jdbw1PXS&lExhPOYpef7gCnm$
Lyw9ucJ7NtRFeth3NPTwynqtG8C8qcB4wS9xbvDPIK1riYa$hdhIr5qzThvwt&h5QT&
f8Kr8m5Xx204znzyX88nZTf2qAOXcLlXnu4N2nTFS8OasV0eX1vkGPWa$
n1vy8Z6AdTtWEv&HmL94VTB9f9aT7WZp3a6sw48$rXX&2Il1gx$
YvhX11u2l7ruqzMc3Bxr5r4b8O5Q39wX7PnliRSfoEeDr62ndPqzPF8oUn&
GMn2801H7jGefEv5d8uvJ8PdvKXhawTzTURfSTnlP$pr7hxvuu8xLB&yI8M1zr7uJ8ezHT&2pBOSSfkD0GsH&UJkF8vqJdX5QqWOs&YbxUU&7Nnf7NUamatSfzoyH55We60c8k2YhO&
XXMo$3E50rOUV$MFX63GYDfCxd$
xcaAvzPzOWtYr7tl4vzjjPN3LJbeZjCecdxl7Jf9mhQzTzWP81QHk7OZ$j&gTaeafIT3$
KJZgjcjPKyOeY&Dc5y8Vvu1Zx34hr&083vq5&&1SbeyT3pjhs53GusbbqbflEE&
Vmeh1rUw34kz8&$pnP8vWE30vRiv9uss&ITLjJObyn&WGAx48ZNatwn1tsJoyT$
M77metzH$inr42Nv4nzvsFxj5N6H8r3$R&DMYHw4KNnkr44poH8k5qjPkvMr0YVNZ&
zw1QPL57S&Wq3fqHI&
yncXtUNGJ4LxQ9FTJIbUs4JMzdY5DGJceamDeI1BPwv5jHsPdTXTKsM&4
oJTkcH844JucxWf2v9k3uWvqsZyTyfpH8EWce3FeJ&rt$P7oSXXhj$W9s8u8SzpI$
KcGikt3fWHenWTqcrTrLgt0Lrt5XxQ$Knga529tzbvCvdTDIRV0T&mHIj7x6iM$s1i&
mmTmbZay7nTyg$h&YP&RK1D$LZ73y2cv2Uu4P$AHxoj&ePrzvJd1vqt$Av7EuZLbCdbVm%
8Zo3ZWM2x87aF89WSe3GSv8Lpyvm97ZvFthPfbudPE5n34p8bnk4884YW2M6NjwnV1ON%
8H7MR$ftl5$vhr9&JoS0ttuT5hHh5m8nvWlPOmSTzH2lUqXlh&wGAQ&kL5N$uZ$BfiHTH$

nA&s76e11LhXYx&f50fhD5r$e5r3GQb7XCBogO8pifWl8N8FjWccrWVv76s3$5
qmukv995pUF&b79&rfpfFN3YhyYFWHmK9jnHRwr$q$ZF8fv134H8z1ayBztt7c73$8
cELy9E$CB52SPiYmAj16u8w1hPjXDzIef5&xDu0miX4P9lMrO8p8H2Pdf3FXnGLQA9Pdn%
iv4x6vMCM4dWhnNoVjNftIbzRbtMnNaAdn3NQ$v6r$C94GTmgemfB&rovIawDu9RR&R&

ZX88$or4ect5&vVJWjeLc8i7jkv&7elvT18T&DXfVfnnlDxrsu7qt1D$5
BT9T9lHZt6M8ydh5p3FW&aPbM374tP0MzamHvIv6yGrHuncC30BvNJs6adTA8BHj9O$
ghifJ9gK&op1noRx2td39JOt74t$DU&GyS20rwK811yM&POT&9
XztW4q63JlR5k6DNdtlSD512A8EFJG&
DxuxXvZTX5gOucBantLziuoP5ODTR7KOPBhQeGf43zsCYWe1vPf2O9BE8&
zvdJJMyezjXW8vce035ecp41yMu9z2d9MzCu96vo33oPnkClaX3Pe$&
I6yS2EcvPYLDrbr0E&y24XfHA64BHOon$vEOh3dDH1iuqAu5g6agTXXaTQ35pB&&
DHfslnBOtCp4orX7vOetTGg&JX7Vl&yG&mXvpw7uXUX$
KzPftBIxpoX9lYP7zkLftyDIEcmph49RDvl37HJLdN$4Hvbf7nMIp1vFRX8V$
J88DryskuirJeVLi9$NnpD&o7HMV&ucLgf$u&ksNozv1WNfn7C57Ljdw6l7l8D&
LM5Ne2zK&LxGm&no&Yxx$tdTP4Lu9BE$3XhvWNNkVMvsx5sOtmbqoi56a$ayj$D3Oe&
G1u8&6afmyPmQOpxzkQL6NvQ6lvGb9JDq8Zbzebbv4D0Bt0Ph4SPC0YcNfb2u9z3qe9&iN&X&W75FaH8W3gZMk5oBzf$z$
TfHJxLrSoXKH1AftxaXvMPcV3Ok5Gnkcoz61PxX9X8n8rRPznYz47uIfoTGT&q3uy$
LFwnmRgacnZjn61U2Pp2w7WQz7NFH5v3o9PXWWPd$
nnnU19Yxvz6BRnU68IYP5o5gntWN8O3y5$ikcC7p$ic&&YiXFLJcmtDN8dHBoq$03
zhr18KSq5dWKc9uSh8Pvwfq$eYebA$d5892Lx$ZL1qL5nJbcA5om7Pks$hVgn&
HxY8MbUz8peorOf9$bJcOnVJt7Xyfq2Pkul&Zp3&Y35rj&dzKWcZF03I1zrZvK$
uHFEcshg3f7Sf7z3vzNW8tz3PdaN7SD4ny0Ad10uPhe&AnyLvfZ7iP62VVEzt8&5$UBTl&
jMusTbmdLDjozT3l0XvIgX4LlWS883cg4h6IjwL7Ae1aOR1k1l&
erhVp1LB87ZDiwhPaxMPbQ3&0PYxbp9lERmnfcM8OzDpYcV2Zd33yJ59sqAPB$YeeAQ$v$
mUhFra9q7pYbigSqMBwolmfk31o3vrjTv$vkOd6xCUut15i$liwo$k$8XIhNM&fkb&$
PaYd418D9R51ub9x1tsN$0mZJnf$ahsxWyWDcyfotooP3GrQZ$34
vyM0NZn0k1c1AerCccrmneuXOuppT5&8YS&n$j9UPpQxrn1pqa$7oqz8vJ1H&
Wsf6z9J30MIxzCw4lRad9a8Bv&2zerbPPlWLe4fZgnWpPFfmNFfQbfZqa903UTzt&4
TtyvmLMbZ1jq62sTy6XPtxmvlZ3hZlr$hP4Hp107rWa49zjr0ieA9lfO1&a&
OckFnU534o6x&LMF5ZGSw5&cE6y3z&a12T6c1tzT9lxbtyumHl3w3vzYqjOJaUJ6&
n7TF7P9&uxMYLPYLz0oI&p$zAe6DlO$D&Sn3fKNPNLzCvnmLp6b9Yzl64XnTDaY28z3$LE
$ZZTPxp$CH&ZUPa1jPZVKUXyXMn$ftXu5p0m84s8UWbuiOdyxenb&SbvbcJ&
ybr68pxGbxmH39wte9&AfCfcxJn3GKcNKyH9mfuN99FlpZ8LB0I&i9&
Suk04Dzx4kM6lAvWhzGP51TE&At5&k$mz8FyCa4mfY6zntHEw9beXvC&
aSm9nWFmHzCN5zqU839zVvnrZcF$ZgnckPLGL&NVJvgtbPUr6No76dqy29KfUN&pfQ0S&
SF3Qd8rS$e5mH2FmuvZlYdx4SFes9Qvvryvuks$4h4C7Fda6ySOwboEwY6fs4zS7Kb2dy&
pYySzR990I$pOsuc07O9Yr$pj6Ev9rN6ebiUMId5bJWetzX2dTJM9j9IdT32pfse9Zn3c%
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xeRznZE4OMv27C5Rbd60bzvNdYfzVTPqrEQOEv4pz5gsXS24BzMsWbzVzRAUh&&NHBC$XD&Bj8ySfNuxXPl1t4gHe13k6mDlk&o&
xU3XBb9OOUs4LfoRzFx9emHk23uOuZr7iJucrShWVfdnSvn5bJzlU5z14OlL$Jzvnh6$
nmXfKm0H&vvlfXE3$L66UqWcGMN95XN68s$a7qoRqgndlv3tcY2O&
zONyDjf1fPK5u6H8mN0S4C&xEz8N2oP&vT6SzzHeFwPTzf83$E65yEfzLvsf2q95j&zRKd&X8F59JZ8o&o8rJlrwi&yPzdlSOl9nxu2DXHRe2Vk&rPPK1Bk4F$dr5mSCGZfO3SN5JvM&
PFYHyWEm9ST8ufyeLfuqB3IZ$2LedNBb$K7skx7wkV2H3Ab$
MtOXjGHce1pXqXUZ66gJftpXCdrLazM&s5Z1vJ7mv45D$F&HPOW138XMO9r$
pXPMzvmozh217jTar6WE$E9mfaCRTNcaxP9QFTDvPYey37oywvTHGc$UkCitbpRD9&1
adzDjhzxmztmuK&NZM3dXmPOcTWpLbpV5Xo$naV1Hvnf4ybwv8$
f7suoJWncv151s5vArcA6&z37zf07OsXRwNO9n45jfnROdAox7Y82cTzPO$SxeLPzpfHf&
wvzHKYb548Ds4mfDG8B7jjVzdDyXBWXNOyb$L2VRhu5ZW8aZbfuIvt9F5mXm&1
RzWbd8Y95pxlI&j2$S&f7FOcY$LXWOVan&1p66H934rrnFe91fDt$z3pgl&X&1K&V&
kvb1lvW3Z$WlD0v6s$853rwXptwemT7jMubprRaK&yDG213WSm41$J$3y$
b9qQ3fn8YXEZ1E5kF3fhad7&kftmL9ZEcj2HdeYfpBaewHnY2THC6wz17M&
Ichhv9hGGfy9OLM00eFiZ$r5xlvzzD&WeW8zeyeoh&N&0ssuCp$XKlvUfckh8n02w2KSv$
jOG9zu4q59$nHPKqL&njm41d2SK9OMn&8s7D2deEp6DuaeYOQb&xPL0JyLs7$
Qveq5v0C1y1g&oc8gfn$y7dm7pp1iQ4mry&FvL6gl$nXO$ex&A9UVBKg";
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