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Numerous applications in physics and technology rely on random number generation: for
Monte Carlo purposes, key distribution, and other tasks. Accordingly, elaborate hash functions
with carefully studied and tuned algorithms have been developed, giving pseudo-random numbers.
Depending on the complexity and quality of their output, they vary from very good quality (such
as RANLUX with a 107! repetition period) to fast algorithms, however of lesser period (such as
the Mersenne Twister, a factor of ca. x40 faster). We present the implementation of a true-random
number “multiplier” algorithm. It relies on a finite set of true-random numbers from a physical
source (in our case 0.2 million random numbers of atmospheric noise in the range of 0-9999).
The algorithm produces new numbers by combining pairs of two random numbers from the list,
situated at random distance apart. The random offset is calculated by a shift register structure
involving both the local rand() generator and numbers from the list itself, whereby it produces
“non-repetitive repetitions”, i.e., our multiplier has no known period. The tests, performed with the
DieHarder test suite, show good quality.

MHorouunc/ieHHble TIPUJIOKEHHS B (DM3MKe M TeXHHKe HCIOJb3yIOT I'eHepalHio Cay4YalHbIX 4H-
ces: 171 MeTonoB MonTe-KapJo, pacnpenesnenus x/awodeit v npyrux samau. s 3TUX Uesedl 6blIM
paspaboTaHbl C/10XKHble Xell-(QYHKLUHUH C TILATeNbHO H3Y4YeHHBIMH M HACTPOEHHBIMH aJrOpHTMaMH,
Jawllle TceBAoCayYaliHble uMcaa. B 3aBUCHMOCTH OT CJIOKHOCTH M KadyeCTBa BbIXONHBIX HNAaHHBEIX
OHM BapbHUPYIOTCS OT aJTOPUTMOB C O4YeHb XopowuM KadecTBoM (Hampumep, RANLUX c¢ nepuo-
fom nosTopenns 10'™") 10 BHICTPBIX, OHAKO C MeHbIIMM MepuosioM (Hanpumep, Mersenne Twister,
npuMepHo B 40 pas 6bicTpee). MBI NpencTaB/iseM peanu3alUio aITOPUTMA «yMHOXKEHHs» HUCTHHHO
CJIydalHBIX 4yHces. AJTOPUTM ONMHpaeTcs Ha KOHEYHBIH HaGOp MCTHHHO CJIy4aiHBIX dHces] U3 (HH3H-
4ecKOro MCTOUHMKA (B HameM caydae 0,2 MJH cly4alHBIX yHces aTMOC(EpPHOro LiyMa B AMaNas3oHe
0-9999). AnropuTM BblIaeT HOBble YHMCJA MyTeM OOBENHHEHHS Nap M3 ABYX CJIy4YaHHBIX UHCes U3
CNHCKA, HAXOASIIMXCS Ha CJAy4alHOM pacCTOSHUM ApyrT oT apyra. CiydaiiHoe cMelleHHe BBIYHC-
JIsleTcsl CTPYKTYPOH CIBHUIOBOTO perucTpa, BKJOYAKLIeH Kak JOKalbHbIH reHepaTtop rand(), Tak u
4Hc/la M3 CaMOro CIIMCKa, MOCPEICTBOM Yero OH MPOHU3BOAHT «HEMOBTOPSAIOLIMECS MOBTOPEHHs» —
T.€. Halll MHOXHUTeJb He MMeeT M3BeCTHOro nepHoja. TecThl, NpoBeJleHHble C MOMOLLbIO TeCTOBOTO
Habopa DieHarder, moxasslBaloT BEICOKOE KauecTBO.
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