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1 Pan-STARRSLibrary PSLib

1.1 Math Utilities
1.1.1 Sorting

A variety of sorting algorithmsexist, with a wide rangein speedfor different setsizes. Three of the bestsorting
algorithmsare “heapsort”, “quicksort”, and “mergesort” (see,e.g., knuth, sedgevick, press). Thesethreesorting al-
gorithmsall run in a time of O(nlogn) on the average,but have different worse-caseun times. Implementations
of all threesorting algorithmsare describedin referencesaborve andin variousplacesonline (e.qg., http://www.iti.fh-
flenshurg.de/lang/algorithmen/sortieren/algoen.htiihe linux gsor t function usesa heapsorif it canallocatea suf-
ficiently large temporarybuffer, andotherwiseresortsto a quicksortin-place. The GSL functiongs| _heapsort uses
the heapsoralgorithm. Both of theseimplemenationsequirea pointerto the comparisorfunction,which mayresultin a
slower codethanif the comparisorweredonewithin the sortfunction.

For PSLib, the sorting functionsshall be implementedvia the systemqgsor t . The function psSort shall returnthe
sortedresultof theinput arraywithout over-writing theinputarray ThefunctionpsSor t | ndex shallreturnaninteger
index to the sequencef theinputarraywithout overwriting theinputarray Giventhefollowing line of code:

out = psSortlndex (NULL, & n);}

theelemens of thearrayout arein thesequencén. arr[out->arr[0]] toin.arr[out->arr[in.n - 1]].

1.1.2 Smoothing: Boxcar and Gaussian

Smoothingmay occasionallybe perfomedon data. We presentthe algorithmsfor two typical versions: boxcarand
Gaussiarsmoothing. In both smoothingtechniquesgiven a seriesof datavaluesf;(x;) wherez; arethe valuesof the
correspondingdo the centerof the bin, the smoothedvaluesy; (z;) are determinedby calculatinga linear combination
basedntheinputdatapointandits neares2 N neighbordn theform:
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wherethevaluesof ¢;; determinethefilter type. For boxcarsmoothingthevaluesc;; areconstantindscalecto maintain
the zerothmomentof the data(caremustbe taken at the endsof the datarangeto reducethe valueof ¢;; asfewer input
datapointsmaybeused).For Gaussiarsmoothingthecrucialparameteis o, the standardleviation. Thevaluesof i,
andi.x arefunctionsof the standardieviation: i,,;,, correspondso thebin in which z; — No, is found;similarly i,,.x is
thebin correspondingo z; + No,. Thevalueof N shouldbechoserto belargeenoughto samplethe GaussianNV = 5.
Thevaluesof ¢;; arethenjustthe Gaussiarcurve:
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