Problem 99

Comparing two numbers written in index form like 2'" and 37 is not difficult, as any calculator would
confirm that 21" = 2048 < 37 = 2187.

However, confirming that 632 382518961 > 519432525806 \youI1d 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

7= With[{dat = #[2] Log[#[1]] & /@ input},
Position[dat, Max[dat]]
1

oufi71= {{709}}

6= input = Uncompress@
"l:eJx1lnHlcz9n3xz+hhCgl22Rfyr6MEpItS5ayRbKT5YMs2cYwWwmQZMRprRrZBsmQPZR /7
GkXILvtgbBnb8H3d31+/h6£5830e53Huueeec+7Z27rtUn2Ht+z/
KbrGMzGGxWFpbR47qn83y/76s9s9yWqzPbe0tX8F943JZrAkPc34Nd6plY7G27Z7ra/
j84gqKTWhBOUh71E£f4J0GluZz2+x2ucA/
1hfi8X686PcX8NLr81lnsXZaDzqpMaLveQbw6KhsFuuX46B/pHZ2i/VzLOBzfhA/
Sz6CTnJobos14jrgh20E3/U94KeaiJ+J5wGEfWkj839sM+JIJkCkvOzF4Bf3C7+L+0Fn61Gi/
6Hs8Bvlimxnsd4sAfzcI/NarCt2Ar9LuPATywN/7mvxOXwt8JuOlRzGXgP80gDxk3A08Kq -
zxf90yj92ruTfdibg54K1bvsEOPm1h0j3TgV83kzReRAFOOMPaL9jtgN/5
RTxfzED8Nv3xGfdLaDza4zo0CUC//0Zyc2tOPCd02Q0XX3LCLs70cLBYOw+Czgxlthbr+
XqgM/mx1t2zFfjukdKTE48Bf/y9+0+UCTrJvUQ/0A/
wMYPF£093wKdMzmGx5ulDeBHZYyNbh6 /
hCeVk796097aNJefhN8Fnl1kKtW6EM8HP4S279AyE3S0vJLekw5X9cdBZQ/
hUuixeflEvAbv6dJDm61gf+6nOhOrwr4/UHiJ1s98IMUT/
ms7gb8vJdWknOcuO0B4nCT6cdrrz1PjclwT6RAVvqHHNMgP6gSVg3Cs/
1wUrBO3cHvGgh7Xd8G8C3DNO53KX9Jj8RPIEx4GdCpOxx90bgbx4q/
M2tIee9ctnWppeAX70B+BnUAvws7y3/2fhf4F9rpn0O/
zHOv8kH2Pnks6DQP1xwCQgGPK2P0hOdbp77gnysBPmOp9vX0DeRQfa/4T6wD/Kg9xs+£fAp
/WGTrHzBPAP35f8vxIv30kUfZ+j£f7qYoTWXdYQdD60kd0ddwZ80iLJP/4
q6BOcLfwpjsBfnS45h+wDfmsbrdu8LfBHd5Z28dszEuS+oLb+08
TnoVMwpOpMDQaffaclt50ngf44Un7XzAT9htNbNWR/
rjlwvubXcATp3but807iBTpVU7XcW9+uelj5/p3/08k7r5poFfbCpLP+
010fwOJIJmMK1SUP6JwqLvk0+sb9v1d6060L8DtapSebNzLeuKplq9ti3Xp3td/vud/
M1bKviHegs/QOn4S8rB/zqRv/HZYF+
Rozg3p8A32TsvRXtPANDcvjbFfTzt5X8h9Gu74YaP9Yf+MUGar/
zfbDuygWCe5UFvGAdD8TOb9875+9rvje9Af5+z0/iPA37hppJd/kU2A5wrRuhl +
WPejOmFr9afAX1tLfiAv7+UDt4VEi5h7wf20i/zbwd+B7p4jOmkTAA14Iv+44
xiFGD4tSDwd4Sw4TKwP+Q0nBX9FP1vQXnQougP90SefYj3a0vKrsOob34KNE4Z/eD/
jbs7Lfm9sAr3dLehv5BvBxr8VnXFHwWO6mj6NzfRb8abvTHi/78X+1J5YvAz9106478TH/4
p+TcezL950/Cb858wXGb9vuK++0Zp30ccBBOBpnzcuV5DUnTukOmMq7bavKU£f0C/c6Dwn -
ywCfue3xq8yv4s29tWJI9tVjivhcewr4thE630jGM3Mryz8MbJPna3ibgqzovSzGuWw0z21 -
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cA8KGaz9viWM/mrhd6Lv8ATO0£fz4hOlp+H/i+zcRnKPOvyonCP/IAcJ/N8v+VGYCcXPSz+8
zKf8t41PutS/m+/iH6Lu4DfmCv/FtGT90+Y/
JF63nOP5DNrHfMXuVrr02yg86STIM2NftV1hfoheTrw/Vpq3 ffU84HNRecqb6Vw+
JjozJoHOZOPnEekOkElbo3Mzr/koOTi24/1eSOs6HWOd/G21n+9bQj9Dngt+9hPofHIZ/
OTKAp26YyVPd96nFarofFAWAR33fOKz /CjAJzgLPnwk8XdKP6ekgs+
wnyWHToxnKjrJX11KBj9hZSWHcUdpX2HS517Mr8tHiJ+
BzAsSG2pfaxnfpgSLThXGXd1lbS26XeY4rvHTu3ktB50um9hVnB3h9hTjWXfQ0zY06Ijh/1
J28u2cu2l4yL/E2+1hz4JxWSWieSz6kSpfVOLuUB77NG666CcAbviWUfzt7F/Df89mY +
xTn6DBWco7pyzpMKenVdPgxhj6S8x36nxM3xGecp2u+/tXVeM3gvX30hfai2F3Ta9JC+
ZRmDeNi+rOBnouEnz7wldRXmHUs2Sg6HIMPAE2PEZzDzhR+t0tscvGdbnhb9V/GAL8qu8/
Jkfa/YL7p/R7I1I0060v+PknDfiN8wu/5R3qrbv4LML6gl+C5F/
zNOOTSjp£f37443xJTte71k6DTYZTk+a4B5Ny7svabn+ee7bz205X+
p4m78BsTvIRFrRu2g3HFLeHXoDyneEof1hwBfLe59y/w3p89X3bk7cu440KpS9APbPwo/
ue9YtylSnz6hXXg67+KT1/WBOJviv4F1nsPF108/WAN868Sou/L/0iqjfZb4jjgzvJlig:-

722NedmVr3KevAS5pKbyN3A779vdbdwPt6TkvpyZAA6InzefGznHFvis1P9/1AT7pWFH5N
+VN3wdLnKjcA/2GL+HRhPhteRHJIZZJ4yJEB+
o3FFyMHmivhpsgH8r7cXP0d5z3YLM37JiXXyltLPItcAD78u+uvjQHIRFcntUm/
AOxu9WkK9KhMk+R9In3hQ3TXRuVQIdN2fRKZedeeVD8bluM+Bpn4y97AH930Mk /4
qs528PET+Dyc8IuSrrAPrtxqE6r9rOh3WMn8xG+LScpo7xNu/X8J+6at2uXHdlB+3
rORWSW/WK9tWEejj fVXLbNhJyqllL/DRIAn5kL+HbNgJ+61jdd2V7UJ4FpW/
PqlHfTD3qKutRuabpvBI+YFOHc8/G8Z6d46pl174WDzqgCOn9f6v+ro/Jvq7yBn+
WgddOzAX50rOR54izjkHnyGl1PpNyZHS84/sG5£3190611nnec78X9zBOtynSWEj/
kZN14x9Q0TWcOgny6/0pv/v/17wBrzHSTWTPi+hP2k9Rfj76J+vnNeb6r+yxrs8nyXN3Tdb/
n2qg/nTcBnidc9EMYV7 sM1hwG9AN+SE3JM43316/7xP/Cy4B/eqdlAzewfvJz992+
MYBXLiL42VWAv20r+ALej25e0vc6rFcCEfpAcX1A0s0z9ysr86HWS9COf+4
AlH8re3yyBnN33SP4jnAHfrCviW201x9zZVU2e9G1k1K95DfqEK/4
blddhpRknXjsyafzd9ksSqTk4zib9fkoneOcXoC720jPsCKAP/UQ/TysIwU4iP93zHdqb5P
+3Gee+/dlybkF/dtIEyfPY5xcx010djG+mp61d£f3YR1tq+iP92B+5
ukX6tmIf400fis5KOvmlmfhxY¥J61/63k6£fYD5Rav8lrIOGGD6RsSmSW/
o00On8NDrNf1lCw9KrwdMQObHO2/
Yz71v3iT6Pgwzp91THLOzTqVh6£f4vMR6 fuBJ6UNKZ9Dx9JL+D7IA/0dUxxrM/s6S5+L/8
Xzst4Lpg9xkH6RyOfn/1YwbA9eY/qYPlg2cJPo+7
PBP7GLRt7C£G9VR8pnPe9ZjnuTTnf7£3/Sve7J/HVVO/qQA+9T546WEfpxbqPRM/
HeuBToZy4S/hvj5b21fnldBbuvSxf/x7aDj4i65zabcsukKtB5knlLIX/
ugsxhOhpYXP61pX7+8kR/ow3w/6nfx+ct78Bk5XvLZwvrhqiOm7y4E/Kwk6dtj9kcG75T

cguuyrmgnPqO03gP5ek3c80RxC70rPHVMHr3BN81ly5]jXW2eYIvPcr682NTh8wEnaG+4r/
tEOD/84PohDIOaeuge3Ae89zDiyXniQ7Ab75J+1yW+YJztM73De+jTwMl/+WsIyWmCd6J +
WCN19qXM/elzlH43mmAflwuPm3JpluS90HWOdZVbop+R8q/
VpL4L8T66rmDklvEfINCPuCS5tUsHfuM180dnS7GvF2H8bTXwM20B9tWDceDTQApXB+
ZHPXKLzx3MR/z/007yvq74qcn7K0c56WOw7WvrGNEZybmdAXFal806+
WcHybmhLfKLsCeis5v312eI+HGgQAHS5KfJFI9DWP882ySzusj50/W+
ulcDtwAft95kpt9XsbIJFXVeZ26BzrZz94]j/vSZzLoCbCD2Vfz+20+L/Ge0a3qrK7SOMBX+8
geE/WdQsEaL8LmwHeYoLpelbDPAL8qPbrtZv5z9ad¥3X67XGmDuPFOkxVF/
mlpsxrTtcxfoz9x0+DxM/4IPBzN1R6e412fXeK5N+b9edhjcT/6ZuA+94V/
ZMrIP9DZ0zdgPHYQ1PHqMa848wQ0SndDnw2ei86Z5iPZ04w9+whlnWziU+7
LN7Lhk4q6USfk55fYJzsel90ynK+a/ZnM59APe9WzciN/et1xXUuy2mn/4RIr24MAH7 qM+
Inafad+88V/30Z2VxS7LjoNg4A/covONzfrmUs/6b4uxHmY34dq3fyc7wo38yGbOB8yN13+
cKYd88FGov+M/ehq9pJzecr/+
FzJcwD1lvP40yX8S66u3idqfpNvOAOMkh3LMH62mHu7 JengZiczqwb6An6mP +bM+
dilT55iT+bVEfpPgvxnmbbDGSQ6tfAP85TPBlv/FeMPX/+6z/D8sm+h6cqzk3Q/
bSvhDsZeI2yeFDCPtuPtLPmgUA/
y7IzBHx3v1QUuebYzDnFpYbuz7AuMVH55JC£zvM909ys3+3INn4W8ZpLYtL/pVYL+
06SXza817LzNK6i9iXrzpM8olqBfkE19N91P438H+6
gXMJInED9CRKfiQMZT9bXucRyPq37efF/gf3rUWX1t+MZTzbaKL0qS//vuVL7Kk+7e51T+
L8wXs2Kk3yGM66rsNScL+FOY8X/ukaMMy+L/1LkP9bMJ7xh3vesl/
gZRX6STJ9rPP3eq66if98DINPVSP77xwPe3mrqupyrvLBU/
NyhHj4tILm5MB7eFS14MvtHVUbIZz+xJwbolh4p+rj+Bn3ZG+3pMPxC/Q/z£f+h1081UU/91
Dwb9LLdl1jFu2xu64ua47XtMcponO8CugEmTh/DuPn+IvabzDj2xVnBd9B+
OkA2UvBtbCXbl2k/4Wp/375BV/Fvna9D5KPJ+uNcU/
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MHBf9cICNmSOt5Ax7qSF5d19G0Oyov/Lvj0a9cW8v002hfpxtJ36aw3limieBHSrO+
Ye6LGuRz3kHtqwfrTjNtt05zxmN7ROqvXp8D£S8z5zCbcw71jX29032NM/
HGRMYb£f5049ijj2JK7TX2JdbwlPXS/1ExhPOYpef7gCnm+
Lyw9ucJ7NtRFeth3NPTwynqtG8C8qcB4wS9xbvDPIKlriYa+hdhIr5gzThvwt/h50T/
£8Kr8m5Xx204znzyX88nZTf2qAO0XcL1Xnu4N2nTFS80asV0eX1vkGPWa+
nlvy8Z6AdTtWEv/HmL94VTB9£f9aT7WZp3a6sw48+rXX/2I11gx+
YvhX11u217ruqzMc3Bxr5r4b805039wX7PnliRSfoEeDr62ndPqzPF8oUn/
GMn2801H7 jGefEv5d8uvJ8PAvKXhawTzTURfSTnlP+pr7hxvuu8xLB/yI8Mlzr7uJ8ezHT
/2pBOSSfkDOGsH/UJkF8vqJddX50qWOs /YbxUU/7Nnf7NUamatSfzoyH55We60c8k2YhO/
XXMo+3E50rOUV+MFX63GYDfCxd+
xcaAvzPzOWtYr7tl4vzjjPN3LJbeZjCecdx17Jf9mhQzTzWP81QHk70Z+j/gTacafIT3+
KJZgjcjPKyOeY/Dc5y8VvulZx34hr/083vq5//1SbeyT3pjhs53GusbbgbflEE/
VmehlrUw34kz8/+pnP8VWE30vRiv9uss/ITLjJObyn/WGAx48ZNatwnltsJoyT+
M77metzH+inr42Nv4nzvsFxj5N6H8r3 +R/DMYHw4KNnkr44poH8k5qjPkvMrOYVNZ /
zwlQPL57S/Wq3£fqHI/
yncXtUNGJ4LxQ9FTJIbUs4IJMzdY5DGIceamDeI 1BPwv5jHsPATXTKsM/ 4
oJTkcH844JucxWf2v9k3uWvgsZyTyfpH8EWce3FeJ/rt+P70SXXhj+W9s8u8SzpI+
KcGikt3fWHenWTqcrTrLgtOLrt5Xx0+Knga529tzbvCvdTDIRVOT/mHIj7x6iM+s1i/
mmTmbZay7nTyg+h/YP/RK1D+LZ73y2cv2Uu4P+AHx0j/ePrzvJdlvqt+Av7EuZLbCdbVm:
8Z03ZWM2x87aF89WSe3GSv8Lpyvm97ZvFthPfbudPE5n34p8bnk4884YW2M6NjwnV1ON
8H7MR+£ft15+vhr9/JoS0ttuT5hHh5m8nviWlPOmMSTzH21UgX1h/wGAQ/KL5N+uzZ+BfiHTH+
nA/s76ellLhXY¥x/£f50fhD5r+e5r3GQb7XCBogO8pifW18N8FjWccriWVv76s3+5
qmukv995pUF /b79/rfpfFN3YhyYFWHmMK9 jnHRwr+q+ZF8fv134H8zlayBztt7¢c73+8
CELY9E+CB52SPi¥mAj16u8wlhPjXDzIef5/xDuOmiX4P91MrO08p8H2Pdf3FXnGLQA9Pdn "
iv4x6vMCM4dWhnNoVjNftIbzRbtMnNaAdn3NQ+v6r+C94GTmgemfB/rovIiawDu9RR/R/
ZX88+ordect5/vVIWjeLc8i7jkv/7elvT18T/DXfVEinnlDxrsu7qtlD+5
BT9T91HZt6M8ydh5p3FW/aPbM374tPOMzamHvIv6yGrHuncC30BvNJs6adTA8BHj 90+
ghifJ9gK/oplnoRx2td39J0t74t+DU/GyS20rwK811yM/POT/9
XztW4q63J1R5k6DNdt1SD512A8EFJG/
DxuxXvZTX5gOucBantLziuoP50DTR7KOPBhQeGf43zsCYWelvPf209BES8/
zvdJJIMyezjXW8vce035ecp41yMu9z2d9MzCu96vo33oPnkClax3Pe+/
I6yS2EcVPYLDrbrOE/y24XfHA64BHOONn+vEOh3dDH1iugAu5g6agTXXaTQ35pB//
DHfs1lnBOtCp4orX7v0etTGg/JX7V1/yG/mXvpw7uXUX+
KzPftBIxpoX91YP7zkLftyDIEcmph49RDv137HJLAN+4Hvbf7nMIplvFRX8V+
J88DryskuirJeVLi9+NnpD/o7HMV/ucLgf+u/ksNozvlWNfn7C57Ljdw61718D/
LM5Ne2zK/LxGm/no/Y¥xx+tdTP4Lu9BE+3XhviWWNNkVMvsx5sOtmbgoi56a+ayj+D30e/
Glu8/6afmyPmQOpxzkQL6NvVQ61vGb9IDq8Zbzebbv4DOBtOPh4SPCOYcNfb2u9z3gqe9/iN
/X/WI15FaH8W3gZMk50Bzf+z+
TfHIxLrSoXKH1AftxaXvMPcV30k5Gnkcoz61PxX9X8n8rRPznYz47ulfoTGT/q3uy+
LFwnmRgacnZjn61U2Pp2w7WQz7NFH5v309PXWWPA +
nnnU19Yxvz6BRNU68IYP505gntWN803y5+ikcC7p+ic//YiXFLJcmtDN8dHBoq+03
zhr18KSq5dWKc9uSh8Pvwifqg+eYebA+d5892Lx+ZL1qL5nIbcA5Som7Pks+hVgn/
HxY8MbUz8peor0f9+bJcOnVIt7Xyfq2Pkul/Zp3/¥35rj/dzKWcZFO03I1lzrZvK+
uHFEcshg3£f7S£f7z3vzNW8tz3PdaN7SD4ny0Ad10uPhe/AnyLvfZ7iP62VVEzt8/5+UBT1/
jMusTbmdLDjozT310XvIgX4L1WS883cg4h6IjwL7AelaOR1kll/
erhVplLB87ZDiwhPaxMPbQ3/0PYxbp91ERmMnfcM80zDpYcV2Zd33yJ59sqAPB+YeeAQ+V+
mUhFra9q7pYbigSgMBwolmfk31lo3vrjTv+vkOd6xCUutl5i+liwo+k+8XIhNM/fkb/+
Pa¥Yd418D9R51ub9x1tsN+OmZJInf+ahsxWyWDcyfotooP3GrQZzZ+34
vyMONZnOklclAerCccrmneuXOuppT5/8Y¥S/n+j9UPpOxrnlpqa+70qz8vJ1H/
Ws£f6z9J30MIxzCw4lRad9a8Bv/2zerbPPlWLe4fZgnWpPFfmNFfQbfZqa903UTzt /4
TtyvmLMbZ1jq62sTy6XPtxmv1Z3hZlr+hP4Hp107rWa49zjr0ieA91f01/a/
OckFnU53406x/LMF5ZGSw5/cE6y3z/al2T6cltzT91xbtyumHl13w3vzYqjOoJauJde6/
n7TF7P9/uxMYLPYLz00I/p+2A€6D10+D/Sn3 fKNPNLzCvnmLp6b9¥z164XnTDaY¥28z3+LE
+ZZTPxp+CH/ZUPaljPZVKUXyXMn+ftXu5p0m84s8UWbuiOdyxenb/SbvbcJd/
ybr68pxGbxmH39wte9/AfCfcxIn3GKcNKyHImfuN99F1pZ8LBOI/i9/
Suk04Dzx4kM61AviWhzGP51TE/At5/k+mz8FyCa4mfY6zntHEw9beXvC/
aSmInWFmHzCN5zqU839zVvnrZcF+ZgnckPLGL/NVJvgtbPUr6No76dqy29KfUN/p£fQ0S/
SF30d8rS+e5mH2FmuvZ1Ydx4SFes9Qvvryvuks+4h4C7Fdab6ySOwboEwY6£fs4zS7Kb2dy/
PYYSzZR990I+pOsuc0709Yr+pj6EvIrN6ebiUMId5bdWetzX2dTIM9j9I1dT32pfse9Zn3c-
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xeRznZE40Mv27C5Rbd60bzvNdY fzVTPqQrEQOEv4pz5gsXS24BzMsWbzVzRAUh/ /NHBC+XD
/Bj8ySfNuxXPllt4gHel3k6émDlk/o/
xU3XBb900Us4LfoRzFx9emHk23uOuZr7iJucrShWwvfdnSvn5bJz1U521401L+Jzvnh6+
nmXfKmOH/vv1{fXE3+L66UqWcGMN95XN68s+a7qoRqgndlv3tcY20/

zONyDj f1fPK5u6H8mNOS4C/XEzZ8N20P/vT6SzzHeFwPTz£83+E65yEfzLvs£2q95j/zRKd
/X8F59JZ80/08rJ1lrwi/yPzd1S019nxu2DXHRe2Vk/rPPK1Bk4F+dr5mSCGZf0O3SN5JvM/
PFYHYWEmM9ST8ufyeLfuqB3IZ+2LedNBb+K7skx7wkV2H3Ab+
MtOXjGHcelpXqXUZ66gJftpXCdrLazM/s5Z21vJ7mv45D+F/HPOW138XMO9r+
PXPMzvmozh217jTar6WE+E9mfaCRTNcaxP9QFTDvPYey370ywvTHGc+UKCitbpRD9/1
adzDjhzxmztmuK/NZM3dXmPOcTWpLbpV5Xo+naVlHvnf4ybwv8+
f7suodWncv151s5vArcA6/237z£f070sXRwNO9n45j fnROAA0x7Y82cTzPO+SxeLPzpfHEf/
wvzHKYb548Ds4mfDG8B7jjVzdDyXBWXNOyb+L2VRhu5ZW8aZbfulvt9F5mXm/1
RzWbd8Y95px1I/j2+S/£f7FOcY+LXWOVan/1p66H934rrnFe91£fDt+z3pgl/X/1K/V/
kvb1llvW3Z+W1DOv6s+853rwXptwemT7 jMubprRakK/yDG213WSm41+J+3y+
b9qQ3£fn8YXEZ1E5kF3fhad7 /kftmL9ZEcj2HdeYfpBaewHnY2THC6wz17M/
Ichhv9hGGfy90LMOOeFiZ+r5xlvzzD/WeW8zeyeoh/N/0ssuCp+XK1lvUfckh8n02w2KSv+
jOG9zu4q59+nHPKqL/njm41d2SK90Mn/8s7D2deEp6DuaeY0Qb/xPLOJYLs7 +
Oveq5v0Clylg/oc8gfn+y7dm7ppliQdmry/FvL6gl+nX0+ex/A9UVBKg";
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