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./usr/bin/lhapdf-config


#! /usr/bin/env bash

# These variables need to exist
prefix=/usr
exec_prefix=${prefix}
datarootdir=${prefix}/share

if [[ $# -eq 0 || -n $( echo $* | egrep -- "--help|-h" ) ]]; then
    echo "lhapdf-config: configuration tool for the LHAPDF"
    echo "               parton density function evolution library"
    echo "               http://projects.hepforge.org/lhapdf/"
    echo
    echo "Usage: lhapdf-config [[--help|-h] | [--prefix] | [--pdfsets-path]]"
    echo "Options:"
    echo "  --help | -h    : show this help message"
    echo "  --prefix       : show the installation prefix (cf. autoconf)"
    echo "  --incdir       : show the path to the LHAPDF header directory (for C++ interface)"
    echo "  --libdir       : show the path to the LHAPDF library directory"
    echo "  --datadir      : show the path to the LHAPDF installed data directory"
    echo "  --pdfsets-path : show the path to the directory containing the PDF set data files"
    echo
    echo "  --cppflags     : get compiler flags for use with the C preprocessor stage of C++ compilation"
    echo "  --ldflags      : get compiler flags for use with the linker stage of any compilation"
    echo
    echo "  --version      : returns LHAPDF release version number"
fi

OUT=""

tmp=$( echo "$*" | egrep -- '--\<prefix\>')
test -n "$tmp" && OUT="$OUT /usr"

tmp=$( echo "$*" | egrep -- '--\<incdir\>')
test -n "$tmp" && OUT="$OUT ${prefix}/include"

tmp=$( echo "$*" | egrep -- '--\<cppflags\>')
test -n "$tmp" && OUT="$OUT -I${prefix}/include"

tmp=$( echo "$*" | egrep -- '--\<libdir\>')
test -n "$tmp" && OUT="$OUT ${prefix}/lib/arm-linux-gnueabihf"

tmp=$( echo "$*" | egrep -- '--\<ldflags\>')
test -n "$tmp" && OUT="$OUT -L${prefix}/lib/arm-linux-gnueabihf -lLHAPDF"

tmp=$( echo "$*" | egrep -- '--\<datadir\>|--\<datarootdir\>')
test -n "$tmp" && OUT="$OUT ${datarootdir}/lhapdf"

tmp=$( echo "$*" | egrep -- '--\<pdfsets-path\>')
test -n "$tmp" && OUT="$OUT ${datarootdir}/lhapdf/PDFsets"

## Version
tmp=$( echo "$*" | egrep -- '--\<version\>')
test -n "$tmp" && OUT="$OUT 5.8.7"

echo $OUT










./usr/include/LHAPDF/LHAPDFfw.h


#ifndef LHAPDFfw_H
#define LHAPDFfw_H

// Forward declarations of signatures of Fortran
// intermediate wrapper functions.

#include "LHAPDF/FortranWrappers.h"

extern "C" {

  #define fgetprefixpath FC_FUNC(getprefixpath, GETPREFIXPATH)
  void fgetprefixpath(char*, int len);
  #define fgetindexpath FC_FUNC(getindexpath, GETINDEXPATH)
  void fgetindexpath(char*, int len);
  #define fgetdirpath FC_FUNC(getdirpath, GETDIRPATH)
  void fgetdirpath(char*, int len);

  #define finitlhapdf FC_FUNC(initlhapdf, INITLHAPDF)
  void finitlhapdf();

  #define fgetlhapdfversion FC_FUNC(getlhapdfversion, GETLHAPDFVERSION)
  void fgetlhapdfversion(char*, int len);

  #define finitpdfset FC_FUNC(finitpdfset, FINITPDFSET)
  void finitpdfset(char*, int len);
  #define finitpdfsetbyname FC_FUNC(finitpdfsetbyname, FINITPDFSETBYNAME)
  void finitpdfsetbyname(char*, int len);
  #define finitpdf FC_FUNC(finitpdf, FINITPDF)
  void finitpdf(int*);
  #define fevolvepdf FC_FUNC(fevolvepdf, FEVOLVEPDF)
  void fevolvepdf(double*, double *, double*);
  #define fevolvepdfp FC_FUNC(fevolvepdfp, FEVOLVEPDFP)
  void fevolvepdfp(double*, double *, double*, int*, double*);
  #define fevolvepdfa FC_FUNC(fevolvepdfa, FEVOLVEPDFA)
  void fevolvepdfa(double*, double *, double *, double*);
  #define fevolvepdfphoton FC_FUNC(fevolvepdfphoton, FEVOLVEPDFPHOTON)
  void fevolvepdfphoton(double*, double *, double*, double*);
  #define fhasphoton FC_FUNC(fhasphoton, FHASPHOTON)
  void fhasphoton(int*);
  #define fnumberpdf FC_FUNC(fnumberpdf, FNUMBERPDF)
  void fnumberpdf(int*);
  #define falphaspdf FC_FUNC(falphaspdf, FALPHASPDF)
  void falphaspdf(double*, double *);
  #define fgetorderpdf FC_FUNC(fgetorderpdf, FGETORDERPDF)
  void fgetorderpdf(int*);
  #define fgetorderas FC_FUNC(fgetorderas, FGETORDERAS)
  void fgetorderas(int*);
  #define fgetdesc FC_FUNC(fgetdesc, FGETDESC)
  void fgetdesc();
  #define fgetqmass FC_FUNC(fgetqmass, FGETQMASS)
  void fgetqmass(int*, double*);
  #define fgetthreshold FC_FUNC(fgetthreshold, FGETTHRESHOLD)
  void fgetthreshold(int*, double*);
  #define fgetnf FC_FUNC(fgetnf, FGETNF)
  void fgetnf(int*);
  #define fgetlam4 FC_FUNC(fgetlam4, FGETLAM4)
  void fgetlam4(int*, double*);
  #define fgetlam5 FC_FUNC(fgetlam5, FGETLAM5)
  void fgetlam5(int*, double*);
  #define fgetxmin FC_FUNC(fgetxmin, FGETXMIN)
  void fgetxmin(int*, double*);
  #define fgetxmax FC_FUNC(fgetxmax, FGETXMAX)
  void fgetxmax(int*, double*);
  #define fgetq2min FC_FUNC(fgetq2min, FGETQ2MIN)
  void fgetq2min(int*, double*);
  #define fgetq2max FC_FUNC(fgetq2max, FGETQ2MAX)
  void fgetq2max(int*, double*);
  #define fgetminmax FC_FUNC(fgetminmax, FGETMINMAX)
  void fgetminmax(int*, double*, double*, double*, double*);
  #define fextrapolate FC_FUNC(fextrapolate, FEXTRAPOLATE)
  void fextrapolate();

  // v5 subroutines for multiple set initialization
  #define finitpdfsetm FC_FUNC(finitpdfsetm, FINITPDFSETM)
  void finitpdfsetm(int*, char*, int len);
  #define finitpdfsetbynamem FC_FUNC(finitpdfsetbynamem, FINITPDFSETBYNAMEM)
  void finitpdfsetbynamem(int*, char*, int len);
  #define finitpdfm FC_FUNC(finitpdfm, FINITPDFM)
  void finitpdfm(int*, int*);
  #define fevolvepdfm FC_FUNC(fevolvepdfm, FEVOLVEPDFM)
  void fevolvepdfm(int*, double*, double *, double*);
  #define fevolvepdfpm FC_FUNC(fevolvepdfpm, FEVOLVEPDFPM)
  void fevolvepdfpm(int*, double*, double *, double*, int*, double*);
  #define fevolvepdfam FC_FUNC(fevolvepdfam, FEVOLVEPDFAM)
  void fevolvepdfam(int*, double*, double *, double *, double*);
  #define fevolvepdfphotonm FC_FUNC(fevolvepdfphotonm, FEVOLVEPDFPHOTONM)
  void fevolvepdfphotonm(int*, double*, double *, double*, double*);
  #define fnumberpdfm FC_FUNC(fnumberpdfm, FNUMBERPDFM)
  void fnumberpdfm(int*, int*);
  #define falphaspdfm FC_FUNC(falphaspdfm, FALPHASPDFM)
  void falphaspdfm(int*, double*, double *);
  #define fgetorderpdfm FC_FUNC(fgetorderpdfm, FGETORDERPDFM)
  void fgetorderpdfm(int*, int*);
  #define fgetorderasm FC_FUNC(fgetorderasm, FGETORDERASM)
  void fgetorderasm(int*, int*);
  #define fgetdescm FC_FUNC(fgetdescm, FGETDESCM)
  void fgetdescm(int*);
  #define fgetqmassm FC_FUNC(fgetqmassm, FGETQMASSM)
  void fgetqmassm(int*, int*, double*);
  #define fgetthresholdm FC_FUNC(fgetthresholdm, FGETTHRESHOLDM)
  void fgetthresholdm(int*, int*, double*);
  #define fgetnfm FC_FUNC(fgetnfm, FGETNFM)
  void fgetnfm(int*, int*);
  #define fgetlam4m FC_FUNC(fgetlam4m, FGETLAM4M)
  void fgetlam4m(int*, int*, double*);
  #define fgetlam5m FC_FUNC(fgetlam5m, FGETLAM5M)
  void fgetlam5m(int*, int*, double*);
  #define fgetxminm FC_FUNC(fgetxminm, FGETXMINM)
  void fgetxminm(int*, int*, double*);
  #define fgetxmaxm FC_FUNC(fgetxmaxm, FGETXMAXM)
  void fgetxmaxm(int*, int*, double*);
  #define fgetq2minm FC_FUNC(fgetq2minm, FGETQ2MINM)
  void fgetq2minm(int*, int*, double*);
  #define fgetq2maxm FC_FUNC(fgetq2maxm, FGETQ2MAXM)
  void fgetq2maxm(int*, int*, double*);
  #define fgetminmaxm FC_FUNC(fgetminmaxm, FGETMINMAXM)
  void fgetminmaxm(int*, int*, double*, double*, double*, double*);
  #define fextrapolateon FC_FUNC(fextrapolateon, FEXTRAPOLATEON)
  void fextrapolateon();
  #define fextrapolateoff FC_FUNC(fextrapolateoff, FEXTRAPOLATEOFF)	  
  void fextrapolateoff();
  #define fsilent FC_FUNC(fsilent, FSILENT) 
  void fsilent();
  #define flowkey FC_FUNC(flowkey, FLOWKEY)
  void flowkey();
  #define fdefaultverb FC_FUNC(fdefaultverb, FDEFAULTVERB)
  void fdefaultverb();
  #define fsetpdfpath FC_FUNC(fsetpdfpath, FSETPDFPATH)
  void fsetpdfpath(char*, int len);

  #define fsetlhaparm FC_FUNC(setlhaparm, SETLHAPARM)
  void fsetlhaparm(char*, int len);


}

#endif
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#ifndef LHAPDF_H
#define LHAPDF_H

#include "LHAPDF/LHAPDFConfig.h"

#include <string>
#include <vector>
#include <iostream>
#include <sstream>

/**
 * @mainpage A C++ wrapper for the LHAPDF library
 *
 * @section intro Introduction
 * The LHAPDF library provides a set of C++ wrapper functions 
 * for its Fortran subroutines. New users should browse this
 * documentation and take a look at the @c CCTest1.cc and
 * @c CCTest2.cc example program source files, which are good 
 * examples of how the wrapper is used.
 *
 * @section changes Recent changes
 * The LHAPDF wrapper has been improved in several ways for 
 * the LHAPDF v5.4 release:
 *
 * @li String passing to the Fortran functions from C++ now 
 *  correctly passes the hidden length argument, fixing problems
 *  on 64 bit systems;
 * @li The @c LHAPDFWrap class has been deprecated in favour of 
 *  a set of wrapper functions in the @c LHAPDF namespace. The
 *  class interface was misleading, since no persistent state
 *  was involved and two class instances would not have been 
 *  independent;
 * @li Proper C++ @c std::string arguments can now be used for 
 *  set names: @c char* string arguments can still be passed, due 
 *  to implicit conversion via the string(char*) constructor.
 *
 * @section credits Credits
 *
 * @li Originally by Stefan Gieseke.
 * @li Adapted for LHAPDFv4 by Mike Whalley.
 * @li Adapted for LHAPDFv5 by Craig Group/Mike Whalley.
 * @li v5.4: Fortran portability, tidying, extensions
 *  and conversion to namespaced functions by Andy Buckley.
 * @li v5.4.1: Rationalised init functions and deprecated "M"
 *  functions by Andy Buckley.
 * @li v5.5.1: Added PDFSetInfo set metadata struct, and 
 *  associated querying based on reading the PDFsets.index file.
 *
 * @example ../examples/CCTest1.cc
 * This is an example of a program using the recommended C++ 
 * interface to LHAPDF.
 *
 * @example ../examples/CCTest2.cc
 * An example of a program using the C++ interface to LHAPDF to 
 * calculate PDF errors.
 */


// Compatibility preprocessing of deprecated "M" function names
#define initPDFSetM initPDFSet
#define initPDFSetByNameM initPDFSetByName
#define initPDFM initPDF
#define initPDFByNameM initPDFByName
#define getDescriptionM getDescription
#define xfxM xfx
#define xfxpM xfxp
#define xfxaM xfxa
#define xfxphotonM xfxphoton
#define numberPDFM numberPDF
#define alphasPDFM alphasPDF
#define getOrderPDFM getOrderPDF
#define getOrderAlphaSM getOrderAlphaS
#define getQMassM getQMass
#define getThresholdM getThreshold
#define getNfM getNf
#define getLam4M getLam4
#define getLam5M getLam5
#define getXminM getXmin
#define getXmaxM getXmax
#define getQ2minM getQ2min
#define getQ2maxM getQ2max


/// Namespace containing all the LHAPDF wrapper functions.
namespace LHAPDF {

  /// @brief Enum of flavours which map to LHAPDF integer codes.
  /// Useful for improving readability of client code. Note that these codes
  /// can't be used to access elements of returned @c vector<double>, which
  /// don't use the LHAPDF scheme (they use "LHAPDF code + 6").
  enum Flavour {
    TBAR= -6, BBAR = -5, CBAR = -4, SBAR = -3, UBAR = -2, DBAR = -1,
    GLUON = 0,
    DOWN = 1, UP = 2, STRANGE = 3, CHARM = 4, BOTTOM = 5, TOP= 6,
    PHOTON = 7
  };

  /// @brief Distinction between evolution or interpolation PDF sets.
  /// Enum to choose whether evolution (i.e. @c LHpdf data file) or
  /// interpolation (i.e. @c LHgrid data file) is used.
  enum SetType {
    EVOLVE = 0, LHPDF = 0, 
    INTERPOLATE = 1, LHGRID = 1
  };

  /// Level of noisiness.
  enum Verbosity { SILENT=0, LOWKEY=1, DEFAULT=2 };


  /// @name Global setup functions
  //@{

  /// Get LHAPDF version string.
  std::string getVersion();

  /// Global initialisation.
  void initLHAPDF();

  /// Choose level of noisiness.
  void setVerbosity(Verbosity noiselevel);

  /// Extrapolate beyond grid edges.
  void extrapolate(bool extrapolate=true);

  /// Set the LHAPATH variable (the location of the PDF sets directory).
  void setPDFPath(const std::string& path);

  /// Set a steering parameter (direct map to Fortran @c setlhaparm(parm) function).
  void setParameter(const std::string& parm);
  //@}


  /// @name Set metadata
  //@{

  /// Structure containing metadata about a PDF set.
  class PDFSetInfo {
  public:
    std::string file;
    std::string description;
    int id; 
    int pdflibNType, pdflibNGroup, pdflibNSet;
    int memberId;
    double lowx, highx;
    double lowQ2, highQ2;

    /// Render a standard representation of a PDF set's metadata.
    std::string toString() const {
      std::ostringstream os;
      os << "PDF set #" << id 
         << " {" 
         << " file='" << file << "',"
         << " description='" << description << "',"
         << " x = ["  << lowx  << ", " << highx << "],"
         << " Q2 = [" << lowQ2 << ", " << highQ2 << "]"
         << " }";
      return os.str();
    }
  };


  inline std::ostream& operator<<(std::ostream& os, const PDFSetInfo& info) {
    os << info.toString();
    return os;
  }

  /// Get a PDF set info object by filename and member number.
  PDFSetInfo getPDFSetInfo(const std::string& filename, int memid);

  /// Get a PDF set info object by the LHAPDF ID number.
  PDFSetInfo getPDFSetInfo(int id);

  /// Get a vector of PDF set info objects for all known sets.
  std::vector<PDFSetInfo> getAllPDFSetInfo();
  //@}


  /// @name Path info functions
  //@{

  /// Get path to LHAPDF installation (the "prefix" path).
  std::string prefixPath();

  /// Get path to LHAPDF PDF sets directory.
  std::string pdfsetsPath();

  /// Get path to LHAPDF PDF sets index file.
  std::string pdfsetsIndexPath();

  //@}


  /// @name Initialisation functions
  /// LHAPDF functions for initialising PDF sets. If you need to use
  /// more than one set simultaneously, use the multi-set functions, which 
  /// have a integer @c nset first argument.
  //@{

  /// Initialise @a member in PDF set @a setid.
  void initPDFSet(int setid, int member);
  /// Initialise @a member in PDF set @a setid (multi-set version).
  void initPDFSet(int nset, int setid, int member); // can't have a default 3rd arg

  /// Initialise @a member in PDF set @a name, of type @a type.
  void initPDFSet(const std::string& name, SetType type, int member=0);
  /// Initialise @a member in PDF set @a name, of type @a type (multi-set version).
  void initPDFSet(int nset, const std::string& name, SetType type, int member=0);

  /// @brief Initialise @a member in PDF set file @a filename.
  /// If @a filename contains a "/" character, it will be used as a path,
  /// otherwise it will be assumed to be a PDF file in the LHAPDF @c PDFsets directory.
  void initPDFSet(const std::string& filename, int member=0);
  /// @brief Initialise @a member in PDF set file @a filename (multi-set version).
  /// If @a filename contains a "/" character, it will be used as a path,
  /// otherwise it will be assumed to be a PDF file in the LHAPDF @c PDFsets directory.
  void initPDFSet(int nset, const std::string& filename, int member=0);

  /// @brief Use @a member in current PDF set. 
  /// This operation is computationally cheap.
  void usePDFMember(int member);
  /// @brief Use @a member in PDF set @a nset (multi-set version).
  /// This operation is computationally cheap.
  void usePDFMember(int nset, int member);
  //@}


  /// @name PDF set information
  //@{

  /// Prints a brief description of the current PDF set to stdout.
  void getDescription();
  /// Prints a brief description of the current PDF set to stdout.
  void getDescription(int nset);

  /// Does the current set have a photon member?
  bool hasPhoton();

  /// Number of members available in the current set.
  int numberPDF();
  /// Number of members available in the current set.
  int numberPDF(int nset);

  /// \f$ \alpha_\mathrm{s} \f$ used by the current PDF.
  double alphasPDF(double Q);
  /// \f$ \alpha_\mathrm{s} \f$ used by the current PDF.
  double alphasPDF(int nset, double Q);

  /// Get order at which the PDF was fitted.
  int getOrderPDF();
  /// Get order at which the PDF was fitted.
  int getOrderPDF(int nset);

  /// Perturbative order of parton evolution and \f$ \alpha_\mathrm{s} \f$ respectively.
  int getOrderAlphaS();
  /// Perturbative order of parton evolution and \f$ \alpha_\mathrm{s} \f$ respectively.
  int getOrderAlphaS(int nset);

  /// Quark mass used for flavour @a f.
  double getQMass(int f);
  /// Quark mass used for flavour @a f.
  double getQMass(int nset, int f);

  /// Threshold for flavour @a f.
  double getThreshold(int f);
  /// Threshold for flavour @a f.
  double getThreshold(int nset, int f);

  /// Number of flavours used in the current PDF set.
  int getNf();
  /// Number of flavours used in the current PDF set.
  int getNf(int nset);

  /// Value of QCD \f$ \lambda_4 \f$ for member @a m.
  double getLam4(int m);
  /// Value of QCD \f$ \lambda_4 \f$ for member @a m.
  double getLam4(int nset, int m);

  /// Value of QCD \f$ \lambda_5 \f$ for member @a m.
  double getLam5(int m);
  /// Value of QCD \f$ \lambda_5 \f$ for member @a m. 
  double getLam5(int nset, int m);

  /// Minimum \f$ x \f$ value considered valid for this set, as specified by the set authors.
  double getXmin(int m);
  /// Minimum \f$ x \f$ value considered valid for this set, as specified by the set authors.
  double getXmin(int nset, int m);

  /// Maximum \f$ x \f$ value considered valid for this set, as specified by the set authors.
  double getXmax(int m);
  /// Maximum \f$ x \f$ value considered valid for this set, as specified by the set authors.
  double getXmax(int nset, int m);

  /// Minimum \f$ Q^2 \f$ value considered valid for this set, as specified by the set authors.
  double getQ2min(int m);
  /// Minimum \f$ Q^2 \f$ value considered valid for this set, as specified by the set authors.
  double getQ2min(int nset, int m);

  /// Maximum \f$ Q^2 \f$ value considered valid for this set, as specified by the set authors.
  double getQ2max(int m);
  /// Maximum \f$ Q^2 \f$ value considered valid for this set, as specified by the set authors.
  double getQ2max(int nset, int m);
  //@}


  /// @name Nucleon PDFs
  /// These PDFs are defined for protons --- neutron PDFs are usually obtained by 
  /// isospin conjugation.
  //@{

  /// Nucleon PDF: returns a vector \f$ x f_i(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$; 
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  std::vector<double> xfx(double x, double Q);
  /// Nucleon PDF: returns a vector @c x f_i(x, Q) with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$; 
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  std::vector<double> xfx(int nset, double x, double Q);

  /// Nucleon PDF: fills primitive 13 element array pointed at by @a results with
  /// \f$ x f(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$;
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  void xfx(double x, double Q, double* results);
  /// Nucleon PDF: fills primitive 13 element array pointed at by @a results with
  /// \f$ x f(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$;
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  void xfx(int nset, double x, double Q, double* results);


  /// Nucleon PDF: returns \f$ x f(x, Q) \f$ for flavour @a fl - this time the flavour encoding
  /// is as in the LHAPDF manual.
  /// @arg -6..-1 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$;
  /// @arg 0 = \f$ g \f$
  /// @arg 1..6 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  double xfx(double x, double Q, int fl);
  /// Nucleon PDF: returns @c x f(x, Q) for flavour @a fl - this time the flavour encoding
  /// is as in the LHAPDF manual.
  /// @arg -6..-1 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$;
  /// @arg 0 = \f$ g \f$
  /// @arg 1..6 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  double xfx(int nset, double x, double Q, int fl);
  //@}


  /// @name Photon PDFs
  //@{

  /// Photon PDF: returns a vector \f$ x f_i(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$; 
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  ///
  /// NB. Extra @a P2 and @a ip params.
  std::vector<double> xfxp(double x, double Q, double P2, int ip);
  /// Photon PDF: returns a vector \f$ x f_i(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$; 
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  ///
  /// NB. Extra @a P2 and @a ip params.
  std::vector<double> xfxp(int nset, double x, double Q, double P2, int ip);

  /// Photon PDF: fills primitive 13 element array pointed at by @a results with
  /// \f$ x f(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$;
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  ///
  /// NB. Extra @a P2 and @a ip params.
  void xfxp(double x, double Q, double P2, int ip, double* results);
  /// Photon PDF: fills primitive 13 element array pointed at by @a results with
  /// \f$ x f(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$;
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  ///
  /// NB. Extra @a P2 and @a ip params.
  void xfxp(int nset, double x, double Q, double P2, int ip, double* results);


  /// Photon PDF: returns \f$ x f(x, Q) \f$ for flavour @a fl - this time the flavour encoding
  /// is as in the LHAPDF manual.
  /// @arg -6..-1 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$;
  /// @arg 0 = \f$ g \f$
  /// @arg 1..6 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  ///
  /// NB. Extra @a P2 and @a ip params.
  double xfxp(double x, double Q, double P2, int ip, int fl);
  /// Photon PDF: returns \f$ x f(x, Q) \f$ for flavour @a fl - this time the flavour encoding
  /// is as in the LHAPDF manual.
  /// @arg -6..-1 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$;
  /// @arg 0 = \f$ g \f$
  /// @arg 1..6 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  ///
  /// NB. Extra @a P2 and @a ip params.
  double xfxp(int nset, double x, double Q, double P2, int ip, int fl);
  //@}


  /// @name Nuclear PDFs
  //@{

  /// Nuclear PDF: returns a vector \f$ x f_i(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$; 
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  ///
  /// NB. Extra @a a param for atomic mass number.
  std::vector<double> xfxa(double x, double Q, double a);
  /// Nuclear PDF: returns a vector \f$ x f_i(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$; 
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  ///
  /// NB. Extra @a a param for atomic mass number.
  std::vector<double> xfxa(int nset, double x, double Q, double a);

  /// Nuclear PDF: fills primitive 13 element array pointed at by @a results with
  /// \f$ x f(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$;
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  ///
  /// NB. Extra @a a param for atomic mass number.
  void xfxa(double x, double Q, double a, double* results);
  /// Nuclear PDF: fills primitive 13 element array pointed at by @a results with
  /// \f$ x f(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$;
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  ///
  /// NB. Extra @a a param for atomic mass number.
  void xfxa(int nset, double x, double Q, double a, double* results);

  /// Nuclear PDF: returns \f$ x f(x, Q) \f$ for flavour @a fl - this time the flavour encoding
  /// is as in the LHAPDF manual.
  /// @arg -6..-1 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$;
  /// @arg 0 = \f$ g \f$
  /// @arg 1..6 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  ///
  /// NB. Extra @a a param for atomic mass number.
  double xfxa(double x, double Q, double a, int fl);
  /// Nuclear PDF: returns \f$ x f(x, Q) \f$ for flavour @a fl - this time the flavour encoding
  /// is as in the LHAPDF manual.
  /// @arg -6..-1 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$;
  /// @arg 0 = \f$ g \f$
  /// @arg 1..6 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  ///
  /// NB. Extra @a a param for atomic mass number.
  double xfxa(int nset, double x, double Q, double a, int fl);
  //@}


  /// @name Nucleon MRST QED PDF
  /// These functions only apply to the MRST QED PDF set, since they return an extra element 
  /// for the additional photon.
  //@{

  /// MRST QED PDF: returns a vector \f$ x f_i(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$; 
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$;
  /// @arg 13 = \f$ \gamma \f$.
  ///
  /// NB. Note extra element in this set for MRST photon.
  std::vector<double> xfxphoton(double x, double Q);
  /// MRST QED PDF: returns a vector \f$ x f_i(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$; 
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$;
  /// @arg 13 = \f$ \gamma \f$.
  std::vector<double> xfxphoton(int nset, double x, double Q);


  /// MRST QED PDF: fills primitive 14 element array pointed at by @a results with
  /// \f$ x f(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$;
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  /// @arg 13 = \f$ \gamma \f$.
  ///
  /// NB. Note extra element in this set for MRST photon.
  void xfxphoton(double x, double Q, double* results);
  /// MRST QED PDF: fills primitive 14 element array pointed at by @a results with
  /// \f$ x f(x, Q) \f$ with index \f$ 0 < i < 12 \f$.
  /// @arg 0..5 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$; 
  /// @arg 6 = \f$ g \f$;
  /// @arg 7..12 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$.
  /// @arg 13 = \f$ \gamma \f$.
  ///
  /// NB. Note extra element in this set for MRST photon.
  void xfxphoton(int nset, double x, double Q, double* results);


  /// MRST QED PDF: returns \f$ x f(x, Q) \f$ for flavour @a fl - this time the flavour encoding
  /// is as in the LHAPDF manual.
  /// @arg -6..-1 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$;
  /// @arg 0 = \f$ g \f$
  /// @arg 1..6 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$;
  /// @arg 7 = \f$ \gamma \f$.
  ///
  /// NB. Note extra element in this set for MRST photon.
  double xfxphoton(double x, double Q, int fl);
  /// MRST QED PDF: returns \f$ x f(x, Q) \f$ for flavour @a fl - this time the flavour encoding
  /// is as in the LHAPDF manual.
  /// @arg -6..-1 = \f$ \bar{t} \f$, ..., \f$ \bar{u} \f$, \f$ \bar{d} \f$;
  /// @arg 0 = \f$ g \f$
  /// @arg 1..6 = \f$ d \f$, \f$ u \f$, ..., \f$ t \f$;
  /// @arg 7 = \f$ \gamma \f$.
  double xfxphoton(int nset, double x, double Q, int fl);
  //@}


  /// @name Deprecated initialisation functions
  /// LHAPDF functions for initialising PDF sets. If you need to use
  /// more than one set simultaneously, use the multi-set functions, which 
  /// have a integer @c nset first argument.
  /// @deprecated These init methods are deprecated.
  //@{

  /// The PDF set by file path, see subdir @c PDFsets of LHAPDF for choices.
  //void initPDFSet(const std::string& path);
  /// The PDF set by file path, see subdir @c PDFsets of LHAPDF for choices.
  //void initPDFSet(int nset, const std::string& path);

  /// The PDF set by name and type, see subdir @c PDFsets of LHAPDF for choices.
  void initPDFSetByName(const std::string& name, SetType type);
  /// The PDF set by name and type, see subdir @c PDFsets of LHAPDF for choices.
  void initPDFSetByName(int nset, const std::string& name, SetType type);

  /// The PDF set by filename, see subdir @c PDFsets of LHAPDF for choices.
  void initPDFSetByName(const std::string& filename);
  /// The PDF set by filename, see subdir @c PDFsets of LHAPDF for choices.
  void initPDFSetByName(int nset, const std::string& filename);

  /// The choice of PDF member out of one distribution.
  void initPDF(int memset);
  /// The choice of PDF member out of one distribution.
  void initPDF(int nset, int memset);

  /// @brief Convenient initializer with PDF set @a name, set type @a type and member @a memset.
  /// @param name The name of the desired set.
  /// @param type The type of PDF set (grid or data) by enum.
  /// @param memset PDF number within set @a name.
  /// Equivalent to @c initPDFSetByName + @c initPDF.
  void initPDFByName(const std::string& name, SetType type, int memset);

  /// @brief Typical initializer for multiple PDF sets with PDF set @a name and member @a memset.
  /// @param nset Specifies the reference number for the set to be initialized.
  /// @param name Name of the desired set.
  /// @param type The type of PDF set (grid or data) by enum.
  /// @param memset PDF number within set @a name.
  /// Equivalent to @c initPDFSetByNameM + @c initPDFM.
  void initPDFByName(int nset, const std::string& name, SetType type, int memset);

  /// @brief Convenient initializer with PDF set @a filename and member @a memset.
  /// @param filename The name of the grid or data file of the desired set.
  /// @param memset PDF number within set @a name.
  /// Equivalent to @c initPDFSetByName + @c initPDF.
  void initPDFByName(const std::string& filename, int memset);
  /// @brief Typical initializer for multiple PDF sets with PDF set @a name and member @a memset.
  /// @param nset Specifies the reference number for the set to be initialized.
  /// @param filename Name of the grid or data file of the desired set.
  /// @param memset PDF number within set @a name.
  /// Equivalent to @c initPDFSetByNameM + @c initPDFM.
  void initPDFByName(int nset, const std::string& filename, int memset);
  //@}


}

#endif










./usr/include/LHAPDF/FortranWrappers.h


/* include/LHAPDF/FortranWrappers.h.  Generated from FortranWrappers.h.in by configure.  */
#ifndef LHAPDF_FORTRANWRAPPERS_H
#define LHAPDF_FORTRANWRAPPERS_H

/* Define to dummy `main' function (if any) required to link to the Fortran
   libraries. */
/* #undef FC_DUMMY_MAIN */

/* Define if F77 and FC dummy `main' functions are identical. */
/* #undef FC_DUMMY_MAIN_EQ_F77 */

/* Define to a macro mangling the given C identifier (in lower and upper
   case), which must not contain underscores, for linking with Fortran. */
#define FC_FUNC(name,NAME) name ## _

/* As FC_FUNC, but for C identifiers containing underscores. */
#define FC_FUNC_(name,NAME) name ## _

#endif










./usr/include/LHAPDF/LHAPDFConfig.h


/* include/LHAPDF/LHAPDFConfig.h.  Generated from LHAPDFConfig.h.in by configure.  */
#ifndef LHAPDF_LHAPDFCONFIG_H
#define LHAPDF_LHAPDFCONFIG_H

/* LHAPDF version string */
#define LHAPDF_VERSION "5.8.7"

/* Was LHAPDF built in low-memory mode? */
/* #undef LHAPDF_LOWMEM */

/* How many LHAPDF PDF sets can be used concurrently? */
#define LHAPDF_NMXSET "3"

#endif
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./usr/share/man/man1/lhapdf-config.1



.\" DO NOT MODIFY THIS FILE!  It was generated by help2man 1.39.4.
.TH LHAPDF-CONFIG "1" "May 2011" "lhapdf-config" "User Commands"
.SH NAME
lhapdf-config \- script to get version number and compiler flags of the installed LHAPDF library
.SH SYNOPSIS
.B lhapdf-config
[[\fI--help|-h\fR] \fI| \fR[\fI--prefix\fR] \fI| \fR[\fI--pdfsets-path\fR]]
.SH DESCRIPTION
\fIlhapdf-config\fP is a tool that is used to configure to determine
the compiler and linker flags that should be used to compile
and link programs that use \fILHAPDF\fP.
.SH OPTIONS
.TP
\fB\-\-help\fR | \fB\-h\fR
: show this help message
.TP
\fB\-\-prefix\fR
: show the installation prefix (cf. autoconf)
.TP
\fB\-\-incdir\fR
: show the path to the LHAPDF header directory (for C++ interface)
.TP
\fB\-\-libdir\fR
: show the path to the LHAPDF library directory
.TP
\fB\-\-datadir\fR
: show the path to the LHAPDF installed data directory
.HP
\fB\-\-pdfsets\-path\fR : show the path to the directory containing the PDF set data files
.TP
\fB\-\-cppflags\fR
: get compiler flags for use with the C preprocessor stage of C++ compilation
.TP
\fB\-\-ldflags\fR
: get compiler flags for use with the linker stage of any compilation
.TP
\fB\-\-version\fR
: returns LHAPDF release version number
.SH AUTHOR
This manual page was written by Lifeng Sun <lifongsun@gmail.com> for the Debian system (but may be used by others).
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lhapdf (5.8.7+repack-1) unstable; urgency=low

  * Disable test-suite on hurd-i386, mips, mipsel and s390. It requires
    RAM > 2GB to pass the test-suite, while buildds of these arches have
    no enough RAM.
  * Ship new pdfsets (cteq6ll.LHpdf, GRV98nlo.LHgrid and
    MRST2001nlo.LHgrid) to make test-suite of ThePEG happy, so repack
    source tarball.
  * octave-lhapdf: it depends on extra packages, so set priority to extra.
  * debian/copyright: fix licence version.
  * debian/control
    - move doxygen-latex and ghostscript to Build-Depends-Indep field.
    - replace automake and autoconf with dh-autoreconf.

 -- Lifeng Sun <lifongsun@gmail.com>  Mon, 18 Jun 2012 10:07:12 +0800

lhapdf (5.8.7-2) unstable; urgency=low

  * Define PATH_MAX to fix FTBFS on hurd-i386.

 -- Lifeng Sun <lifongsun@gmail.com>  Sun, 03 Jun 2012 00:07:33 +0800

lhapdf (5.8.7-1) unstable; urgency=low

  * Initial release (Closes: #636978)

 -- Lifeng Sun <lifongsun@gmail.com>  Mon, 21 May 2012 12:03:10 +0800
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Changelog for LHAPDF
--------------------
5.8.8b1 - 28-2-12
	* fix bug in lhaglue.f causing inability to access the abkm etc
	sets...

5.8.7 - 17.02.2012 - Addendum

    * grid files for (all work with standard 5.8.7

        NNPDF21_nnlo_mc_15_100
        NNPDF21_nnlo_mc_16_100
        NNPDF21_nnlo_mc_17_100
        NNPDF21_nnlo_mb_425_100
        NNPDF21_nnlo_mb_45_100
        NNPDF21_nnlo_mb_50_100
        NNPDF21_nnlo_mb_525_100
  
     and replaced gird file NNPDF21_FFN3_100  (error in old one)

5.8.7 - 15.02.2012

    * 5.8.7b3 - 17.01.2012
    
    * adds code files for AMB11 sets 

    * 5.8.7b2  - 18.11.2011

	* adds code for NNPDF21_nnlo_nf5_100 and NNPDF22_nlo_100 sets (and
	grid files)

	* src/wrapmrstqed*.f: Fix calls to the jeppe2 function (patches from Genser)

	* src/commonlha*.inc: Change path and name variable lengths to
	1024 characters to avoid overflows on e.g. Grid deployments.

	* configure.ac: Adding a check to make sure that no-one tries to
	install into --prefix=$PWD.
    
    * Fixes the problem that the u and d, and also the ubar and dbar, 
      partons were interchanged in error for the HKN nuclear PDF sets.

    * 5.8.7b1 identical to 5.8.6
        
5.8.6 - 02.08.2011

	* All of additions in beta 5.8.6 versions. including

	* HERAPDF 1.5 (NLO and NNLO, eigenvalue sets, alphas sets and variation sets)

	* NNPDF21 lo, lostar and nnlo sets

	* Corrected versions of abkm09 wrappers

	* Various fixes.

	* 5.8.6b5  - 11.07.2011

	* bin/lhapdf-config.in: fix --libdir treatment by defining the variable.

	* 5.8.6b4 - 28.6.2011

	* bin/lhapdf-config.in: fix --libdir treatment by defining the $exec_prefix
	variable. Bug reported by Hans-Werner Boschmann.

        * add code to handle NNPDF_21 nnlo and lo/lostar sets

        * corrected versions of abkm09 wrappers

	* pyext/setup.py.in: use CXXFLAGS and LDFLAGS variables safely in
	the Python extension build definition.

	* add -flat_namespace to the Mac OS X linker command, as requested
	by James Monk.

	* 5.8.6b3 - 05.5.2011

	* add code to handle herapdf1.5

	* bug fix in HERAPDF lite version causing strange values around
		x=10^06

	* 5.8.6b2 - 14.4.2011

	* corrected error in HKN code which hadd cause the u and d partons to
	  be interchanged, and also the ubar and dbar partons.

	* Updating Python wrapper generation to be compatible with GCC 4.6.


5.8.5 -02/02/2011

	* pdfsets moved to new location (SVN -> downloads) which requires
	  a new lhapdf-getdata script

	* addition of lots of NNPDF21 sets

	* fixing bug in mstw code which causes NaN outputs in various extreme
	  kinematic regions (q<M_c)  with Mc= 1.05 and 1.10 GeV

	* fixing AFG photon sets which gave parton distributions (not gluon)
	  2x too large.

	* fixing bug in several CT09 and cteq66alphas file causing failure in
	  lite mode

	* fixing bug in lite version of the HKN sets (using the wrong alphas
       	  code was causing failure)

	* stopping re-initialising sets already current (non-lite only)

	* Use less verbose compilation output. Use 'make V=1' to get a
	  verbose compile for debugging.

	* Adding better handling of failed data file loading: the error
	  message should now be helpful!

	* Fixing memory leaks in LHAPDF's use of binreloc dynamic path
	  lookup functions and inside binreloc itself.

	* Fixing a Python bug in handling of failed PDFsets index file download.

******************************************************************************
5.8.4 -21/7/2010

        * addition of CT10,CT10as,CT10w and CT10was sets.

        * Addition of MSTW2008 heavy-quark variation sets

	* Fix to Alphas calcualtion in HERAGRID sets

	* Addition of lhaglue numbers for all the sets in the NNPDRF2.0 alphas
	  variation sets.  Only the average set (0) was allocated a number
	  previously.

	* Adding EPS09 nuclear correction sets
	  These corrections are used along with a free proton set, selected
	  in the usual way,  with the call setlhaparm('EPS09') - also EPS09LO
	  and EPS09NLO.  In addition there are 15 +/- sets for uncertainties
	  used by setlhaparm('EPS09NLO,1') etc...

        * Small changes to abkm wrapper code (wrapabkm09.f..) to bring it in
	  line with the code on the abkm web page.

	* Adding abkm09_4_nlo - 4 flavour set. (40780-40805)
	* Adding abkm09_4_nnlo - 4 flavour set. (40810-40835)

	* Correcting abkm09 numbering in PDFsets.index

5.8.3 -18/5/2010

        * splitting cteq66a sets into cteq66a0,a1,a2,a3 to fix the problem
	of different q**2 bin edges. cteq66a gave incorrect pdf values for
	this reason.

	* adding HERAPDF10 alphas variation sets

	* adding NNPDF20 alphas variation sets

 	* fix for correct lamdbaqcd values for GJR and JR sets

	* fix for correct alphas values for cteq4 and 5

	* octave/wrapoctave.cc: Fix to avoid falling through switch
	statements (i.e. add break statements!).

	* bin: Converting PDF set downloading function in lhapdf-getdata to use
	urllib.urlretrieve, which is more efficient than the urllib2
	approach for large PDF grid files. Thanks to Dmitri Konstantinov
	for the suggestion.


5.8.2 - 17/3/2010

    * New PDF sets:   NNPDF20_100    (90800-90900)
                      NNPDF20_1000   (97000-98000)

                      abkm09_3_nlo   (40650-40675)
                      abkm09_5_nlo   (40750-40775)
                      abkm09_3_nnlo  (40850-40875)
                      abkm09_5_nnlo  (40950-40975)

                      CT09MCS        (10770)
                      CT09MC1        (10771)
                      CT09MC2        (10772)

                      cteq66alphas   (10595-10599)

    * Addition of USER grid file option (wrapusergrid)

    * Fix bugs 1) using multisets with lite options
               2) alphas values in gjr non zero sets
               3) MST2006 idef option in wrapevolve

5.8.1 - 11/12/2009

    * Added Octave interface, by Philip Ilten.

    * Added new sets HERAPDF10_EIG.LHgrid
                     HERAPDF10_VAR.LHgrid

5.8.0 - 07/10/2009

    * Adding the JR09VFnnloE pdfsets.

    * Adding --enable-sets=LIST option

    * Adding --incdir, --libdir, --cppflags and --ldflags arguments to lhapdf-config.

    * Adding definition of $datarootdir to lhapdf-config. Thanks to Thorsten Ohl for the bugfix.

5.7.1 - 08/07/2009

    * Adding new PDF sets:
        Nuclear PDFs  HKNlo and HKNnlo (LHgrid)  (19 sets central values  only -  various nuclei)
        JR09FFnnloE.LHgrid (Dynamic pdfs from JR collab)
        MSTW2008nlo_asmzrange (+ nnlo) (+68cl and 90cl error sets) alphas variations from MSTW
        NNPDF11_100 and NNPDF12_100.LHgrid ...  100 and 1000(1.2only) replica sets for v1.1 and 1.2

    * Added has_photon() function in Fortran and LHAPDF::hasPhoton in
	C++/Python, for detecting if the current set has an extra photon
	member.

	* Adding checks for the Python.h header, allowing the Python
	extension build request to fail more gracefully in the configure
	phase.

	* Adding --list, --force and other improvements to lhapdf-getdata.
	The PDFsets.index file is no longer used, preferring instead to get
	an always up-to-date list of PDF files from the SVN directory listing.

	* Committing the pdf-error-plot.py script for visualising PDF
	error set bands.

	* Committing the pdf-plot.py and pdf-ratio-plot.py example
	scripts, for plotting LHAPDF PDF sets with the Python matplotlib
	library.

	* Adding the lhapdf-getdata script, and bug-fixing Python logging
	initialisation for SL4 systems in lhapdf-query.

	* Removing bundled PDF sets. Now only one tarball is made, and
	only the PDFsets.index file is installed.

	* Fixing Mac compilation bug with NNPDF sets: replacing
	intrinsically looped READ statement with an explicit loop and
	normal READ (thanks to James Monk).

	* Adding DESTDIR to Python module install prefix (thanks to
	Nikolay Dyankov).


5.7.0 - 16/02/2009

        * Added MSTW and MSTW-lite code and grid files

	* Fixed problem with lhaglue numbering of NNPDF sets

	* Added a case-insensitive pattern match argument to the
	lhapdf-query "listnames" and "listsets" arguments,
	e.g. "lhapdf-query listsets CTEQ6".

	* Converted "go to" to "goto", since some Fortran compilers don't
	like the version with a space.

	* Fixed missing inline of operator<< for PDFInfo objects.

	* Replaced binreloc with an upgraded and symbol-independent copy.


5.6.0 - 23/10/2008

	* Added LHAPDF::setParameter(parm) function to the C++ interface
	--- it is just a thin wrapper on the Fortran setlhaparm. (AB)

	* Added LHAPDF/LHAPDFConfig.h header, automatically populated with
	LHAPDF_VERSION, LHAPDF_LOWMEM and LHAPDF_NMXSET. (AB)

	* Fixed error calculation and x-range in CCTest2, and improved
	efficiency of low mem mode example initialisation strategy. (AB)

	* Added Example7.f - fortran version of CCTest2.cc to demonstrate
	the calculation of hessian type errors using MRST2006nnlo.LHgrid (MW)

        * Fixed the set number for cteq6lg in the lhaglue strictm routine.
	(MW)

        * Added HERAPDF01 sets (MW)

	* Added NNPDF sets (MW)

	* Added GJR sets (MW)

        * Added several new 'lite' versions to reduce v-mem size in
	--enable-low-memory mode. : incl... mrstqed-lite, a02m-lite,
	h1-lite etc... (MW)

	* Removed wrapa02.f since this was not used and had been superseded
	by wrapa02m.f (MW)

	* Added "listsets", "listids", "listnames" and "version" commands
	to lhapdf-query. (AB)


5.5.1 - 26/09/2008

	* Improvements to archive building: svn export should no longer be
	needed before release since SVN files are automatically removed. (AB)

	* Fixed lhaprint to set silent if a stream other than #6 is used,
	and to call the common initialisation routine first. (MW)

	* Fixed MRST QED set to use arrays of compatible size with the
	"jeppe" interpolation routines. Spotted by Peter Richardson. (AB)

	* Removed broken caching of alpha_s computation in MRST
	sets. Thanks to Simon Plaetzer and Giuseppe Bozzi for alerting us
	to the problem. (MW)

	* Fixed units of lambda_qcd5 in cteq6ab, cteq65 and cteq66 PDF
	grid files. This was causing crashes in MC@NLO. Thanks to James
	Ferrando for spotting and solving the problem. (MW)

	* Added building of lhapdf-*.tar.bz2 tarball (better compression
	than gzip). (AB)

	* Added "by LHAPDF ID code" initialisation to C++ interface. (AB)

	* Fixing deprecated uses of GOTO to jump to end of a DO loop. (AB)

	* Added regression scripts to dump out randomly sampled PDF
	values (with logarithmic measures on x and Q) and to then read
	them back in to check for deviations between DF values between old
	and new LHAPDF versions. (AB)

	* Provided lhapdf-query script for command-line querying of
	LHAPDF. (AB)

	* Added C++/Python API functions to read PDF set metadata from
	PDFsets.index. (AB)

	* Regression of F90 steering modules to use common blocks and an
	initialising subroutine, which is not completely robust but keeps
	SLC4 LCG applications happy (they have no F90 compiler). Regressed
	F90 file extensions from .f90 to .f, since g77 refuses to even
	attempt to compile .f90 extensions, even if it can handle the
	contents. (AB)

	* Conversion of all Fortran source files to F90-type
	free-format. With a .f suffix and -ffree-form flag, g77 will parse
	these files successfully. (AB)

5.5.0 - 08/08/08

	* Doxygen now attempts to generate a Doxyfile compatible with the
	version being used, in an attempt to avoid some reported segfaults
	on old systems. (AB)

	* Fixed several uninitialised variables in Fortran routines. (AB)

	* Provided "lite" versions of the CTEQ and MRST sets, without the
	43 extra arrays allocated for Hessian sets. Use the
	--enable-low-memory configure switch to disable the extra 43 sets:
	this is mainly of interest for batch use on systems where the
	batch accountancy is militant about vram occupancy: on standalone
	systems the unused memory pages are never really allocated, so
	there is no danger in having them allocated. (MW, AB)

	* Added configure flag to control max number of concurrent PDF
	sets. Affects virtual memory overhead, so if LHAPDF is being used
	on a system which uses vram-based accountancy, you may need to
	ensure that this is set as low as possible. By default, it's set
	to 1. (AB)

	* Compatibility with pgf90, pgf95 and ifort compilers. (AB)

	* Version number in banner now set from autoconf spec. (AB)

	* Various F90 conversions, clean-ups and fixes. Improved
	portability as a result of e.g. double standardisation. Tab
	characters removed from F77 files (converted to 8 spaces) since
	the fixed format makes them dangerous. (AB)

	* Fixed uninitialised steering common blocks (block data doesn't
	work from libraries) by moving to using F90 "modules"
	instead and fixing some scoping bugs in the getdirpath function.
	LHAPDF now requires a F90-compatible compiler. (David Grellscheid, AB)

	* Renamed C++ test programs, added an installcheck target and
	added Fortran tests #5 and #6 to "make check". (AB)

	* Fixed C string errors in path-finding functions. These functions
          have been converted to C++ instead, since the C string copying /
          pointer issues were extremely fragile. The test now also checks for
          existence of LHAPDF-specific directory contents before returning,
          for extra safety. (AB)


5.4.1 - 10/07/08

	* Fixed bug x/q limit bug in cteq6 when using different members
          the same set. (MW)

	* Updated obsolete Fortran code which produced annoying compilation
	  warning messages. (MW)

	* Default member 0 now set automatically before call to InitPDF. (MW)

	* Fixed configure bugs with disabling old ccwrap interface and
	interaction of ccwrap with pyext. (AB)

	* Added more pedantic compiler warning messages and fixed
	highlighted errors. (AB)

	* Headers are now installed to the proper "include/LHAPDF"
	directory, rather than "include/lhapdf" (AB)

	* Added functions to get the install prefix, PDF sets directory
	and PDF sets index file path, and a corresponding test program for
	the C++ wrapper. (AB)

	* Added binreloc control to configure. (AB)

	* Rationalised C++ initialising functions (AB)

	* C++ Doxygen improvements (AB)

	* Provided C array versions of the multi-set C++ functions. (AB)

	* Renamed C++ "M" functions to use C++ style function signatures. (AB)

	* Fixed a few issues with C++-Fortran interfacing and headers. (AB)

	* Fixed potential C string length bug in getdatapath_ function. (AB)

	* Changes for GCC 4.3 compliance. (AB & MW)

	* Added Mac OS X build detection. (AB)

	* Removed constituent library linking with $FCFLAGS arguments,
	since this results in a double declaration of the gfortran dummy
	main function on some systems. (AB)

	* --disable-doxygen configure flag added. (AB)

5.4.0 - 23/05/08

	* New PDF sets included: (MW)

		cteq66.LHgrid  - cteq 6.6 fit with error sets (1+44)
		cteq66c.LHgrid - cteq 6.6 intrinsic charm sets (4)
		cteq66a.LHgrid - cteq 6.6 alternate alphas sets (4)

		MRST2007lomod.LHgrid - PDFs for LO generators (1)
		MRSTMCal.LHgrid - LO MC fit - alphas KT^2 (1)

	* New Nuclear PDF formula EPS08 available as an alternate to
	  the older EKS98.

        * Various bug fixes from patches to 5.3.1

	* Improved handling of error reporting through  setlhaparm('SILENT')
	  and setlhaparm('LOWKEY')

	* LHAPDF C++ headers all located in include directory, properly
	installed into $prefix/include/LHAPDF, and distributed in the
	tarball. (AB)

	* Merged main C++ wrapper into libLHAPDF, retaining libLHAPDFWrap
	for backwards compatibility. (AB)

	* Added libtool library versioning to both the core and C++
	wrapper libraries. (AB)

	* LHAPDF banner now obeys the SILENT/LOWKEY verbosity control
	though the LHAPDF/C++ interfaces, as for LHAGLUE. (AB)

	* Added enum for semantic choice between LHgrid and LHpdf
	interpolation/evolution to the C++ wrapper.

	* Added SWIG-based Python extension and test program. (AB)

	* Using Fortran examples and C++ wrapper test programs as automake
	unit tests. (AB)

	* Deprecated class-based C++ wrapper and provided replacement
	version based on global functions in a new "LHAPDF" namespace. The
	new interface is declared in LHAPDF.h and also provides a greater
	subset of the Fortran configuration functions and more efficient
	versions of the xfx functions which bypass the copying in and out
	of STL vectors. (AB)

	* Added Doxygen build and install for C++ wrapper. (AB)

	* Added enable/disable flags for LHAGLUE and C++ wrapper. (AB)

	* Fixed C++ wrapper to pass hidden string length parameters to
	Fortran subroutines, use explicit pointers rather than
	references (which are implementation-sensitive) in Fortran
	interface, and to use STL strings in its C++ API. (AB)

	* Added make check call to lhapdf-example1, and a make hook to
	build symlinks so that the PDTsets will be found even if the
	src/libLHAPDF library is linked, rather than the installed
	version. (AB)

	* Disabled internal use of system("lhapdf-config --pdfsets ...")
	call to work out position of the PDF sets. This is now done via
	the binreloc (http://www.autopackage.org/docs/binreloc/) system,
	with a fallback value set by a preprocessor define, whose value is
	the same as that set via lhapdf-config. This makes LHAPDF
	relocateable, as defined on the binreloc Web page, so it can now
	be considered for user-space packaging with e.g. autopackage. The
	binreloc function call must be done in C, so a new getdatapath.c
	source file has been added. The LHAPATH common block variable and
	environment variable can still used to override this
	mechanism. (AB)

	* Using AC_FC_WRAPPERS to deal with Fortran compilers which
	require a dummy MAIN__ function and to portably use different
	Fortran symbol manglings (AB);

	* Added the --disable-install-pdfsets switch to configure (default
	is to install PDF sets: this provides a mechanism to disable
	it. (AB)

	* Added --enable-debug configure flag, and corrected handling of
	user-set FFLAGS variable (previously it was always overridden by
	the default). (AB)

5.3.1 - 16/11/07

        * STRUCTM/STRUCTP now allow constants in calling argument string.

        * New MRST 2001/2204 code for better extrapolation, which also fixes the
          bug which caused failure of these on extrapolation.

        * Fixes VZERO name conflict with (for example) CERNLIB

        * Corrects error in MRST2006 code causing PDFs to be frozen at Q=1.43 when
          called with Q between 1.43 and 4.3.

5.3 - 28/06/2007

	* Addition of the following new PDFsets: mrst2004qed mrst2006nnlo
	cteq65 cteq65c cteq5f3 cteq5f4

	* GetNf() now returns '-1' for the .LHgrid files - it only returns
	the correct number of flavours if evolution is done in the PHAPDF
	program -ie .LHpdf files

	* C++ wrapper library (LHAPDFWrap.a and .so) is now built
	automatically in the make/make install procedure and placed in the
	standard LHAPDF library directory.

	* New Fortran routines and C++ methods to extract the max and min
	X and Q**2 values in the raw LHAPDF code.

	* 'extrapolate' the PDFs beyond the max/min x/Q2 now works with
	the raw LHAPDF code.

	* Addition of wrapUSER.f routine to allow a hook for user written
	PDF sets to be added.

	* Finding PDF sets with lhapdf-config now writes into
	$HOME/.lhapdf/, rather than /tmp. This avoids write permission
	conflicts between users.

	* Added PDFsets.index file

	* Distributions are now built in a more standard way with "make
	dist" and the dist-hook mechanism

5.2p3 - 6/11/2006

	* Fixed error causing anti-b in zeus2002 to be zero.

	* For consistency the argument lists in a02init,a02minit and
	grxlim corrected.

5.2p2 - 19/7/2006

	* Fixed error in print statement in Example5.f

	* Removed reference to the H12000lo2 sets in lhaglue.f

	* Added common LUDAT1 to lhaglue.f to allow working with older
	Pythia versions

	* Fixed problems with 's in decriptions causing errors with
	gfortran compiler

	* Fixed problem causing QCDNUM (in MRST and ZEUS) to work slowly
	with V5.

5.2.1 - 21/6/2006

	* Addition of MRST2004 Fieed flavour FF3 and FF4 sets

	* H12000 set back to original grid files (problems with extended
	fit)

5.2.0 - 13/6/2006

	* Addition of Nuclear PDFs (as in PDFLIB - STRUCTA(),
	evolvePDFa(), evolvePDFaM())

	* Fix to bug in CTEQ at x=1.0 (now identically zero)

	* $LHAPATH environmental variable now works with LHAPDF raw as
	well as LHAGLUE

5.1.0 - 26/4/2006

	* Libraries now installed by libtool, including shared
	libraries (.so).

	* STRUCTM fixed to work for photon PDFs (sets IP2=0,P2=0.0)

	* Changed function names BETA and GAMMA to BETA_LHA and GAMMA_LHA
	to avoid conflicts.

	* Fixed bug in SMRSPI.LHgrid file

	* Fixed small bugs to work with Intel compiler.

5.0.0 - 1/3/2006

	* Addition of multiset initialisation (LHAPDF and LHAglue)

	* Setting the path to PDF files by function call

	* Setting the path to PDF files using environmental variable
	$LHAPATH

	* Setting control parameters via function calls.

	* Renaming include files as .inc in src directory

4.2.0 - 14/11/2005

	* Addition of new cteq6AB (variable alphas(mz)) PDF sets.

	* Mods by cteq to other cteq code to improve speed.

	* New a02m_nnlo.LHgrid file (previous one was erroneously the same
	as LO).

	* Fix to SMRSPI code which was wrongly setting usea to zero.

4.1.1 - 19/9/2005

	* Patch to fix bug affecting cteq6(LHgrid) at x>0.9763

4.1.0:
	* Converted build system to use GNU autotools

	* Introduced path-independent references to PDF sets via the
	lhapdf-config script and the InitPDFsetByName subroutine. Note
	that the script must be in the user execution path and must have
	been installed by autotools to work properly (AB).

4.0.0:
	* The addition of PDF sets for photons and pions

	* Additions to lhaglue including STRUCTP for photons and PDFSTA
	for statistics

	* More PDF sets included.

	* A new simpler directory structure

3.0.0:
	* The addition of the routines PDFSET and STRUCTM plus a unique
	PDF numbering scheme (all from the lhaglue package) to enable the
	LHAPDF to be used in the same way as PDFLIB.

	* More PDF sets included.

2.0.0:
	* Single compilation of code for ALL PDF sets. (In v1 the user had
	to recompile the code when using different evolution code
	packages)

	* Ability to use the original interpolation grid files (.LHgrid)
	produced by the authors of the PDFs, as well as parameter
	files (.LHpdf) to define the PDFs with seamless switching between
	the two types.

	* More PDF sets included.
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#include "LHAPDF/LHAPDF.h"
#include <cstdlib>
using namespace std;

int main() {
  LHAPDF::initPDFSetByName("NNPDF10_100.LHgrid");
  return EXIT_SUCCESS;
}


#include "FortranWrappers.h"
#ifdef FC_DUMMY_MAIN
int FC_DUMMY_MAIN() { return 1; }
#endif
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program example6

  ! Using lhaglue to do example 1
  implicit double precision (a-h,o-z)
  character*20 parm(20)
  !character name*64
  double precision value(20),df(-6:6)
  integer inset(3)
  !data inset/20200,391,231/ 
  data inset/20200,20201,231/ 
  character*20 lhaparm(20)
  double precision lhavalue(20)
  common/lhacontrol/lhaparm,lhavalue
  common/W50513/xmin,xmax,q2min,q2max
  !open(7,file='/home/whalley/lhapdf/lhanames')
  parm(1)='DEFAULT'
  lhaparm(19)='SILENT'
      
  ip2 = 0
  p2 = 0.0d0
  do ntimes=1,3
     do j=1,3
        value(1)=inset(j)
        write(*,*) '---------------------------------------------'
        call pdfset(parm,value)
        qmz = 91.187d0
        a = alphasPDF(qmz)
        call getlam4m(j,0,xlam4)
        call getlam5m(j,0,xlam5)
        print *,value(1),a,xmin,xmax,q2min,q2max,xlam4,xlam5
        !write(*,*) 'x*Gluon'
        !write(*,*) '   x     Q2=10 GeV     Q=100 GeV    Q=1000 GeV'
        do ix=10,95,10
           x = dfloat(ix)*1.0d-03
           Q=100.0d0
           if (value(1).ge.300.and.value(1).le.399) then
              call structp(x,q,p2,ip2,upv,dnv,usea,dsea,str,chm,bot,top,glu)
              g1=glu
           else
              ! call structm(x,q,upv,dnv,usea,dsea,str,chm,bot,top,glu)
              call pftopdg(x,q,df)
              g1=df(0)
           endif
           
           write(*,*) x,g1
        enddo
     enddo
  enddo

end program example6
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./usr/share/doc/liblhapdf-dev/examples/CCTest2.cc



/////////////////////////////////////////////////////////////////




// Program to demonstrate usage of the MRST 2006 NNLO PDFs.    //




// to calculate errors.                                        //




/////////////////////////////////////////////////////////////////




#include "LHAPDF/LHAPDF.h"




#include <iostream>




#include <cmath>




#include <cstdio>




#include <cstdlib>




using namespace std;









using namespace LHAPDF;














double logdist_x(double xmin, double xmax, size_t ix, size_t nx) {




  const double log10xmin = log10(xmin);




  const double log10xmax = log10(xmax);




  const double log10x = log10xmin + (ix/static_cast<double>(nx-1))*(log10xmax-log10xmin);




  const double x = pow(10.0, log10x);




  return x;




}














int main() {




  // Show initialisation banner only once




  setVerbosity(LOWKEY); // or SILENT, for no banner at all









  // You could explicitly set the path to the PDFsets directory




  // setPDFPath("/home/whalley/local/share/lhapdf/PDFsets");




  




  // Initialize PDF sets




  const string NAME = "MRST2006nnlo";




  initPDFSetM(1, NAME, LHGRID);




  initPDFSetM(2, NAME, LHGRID);




  initPDFSetM(3, NAME, LHGRID);




  




  // Find the number of eigensets from numberPDF()




  const int neigen = numberPDFM(1)/2;




  cout << "Number of eigensets in this fit = " << neigen << endl;




  // Find the min and max values of x and Q2 




  const double xmin = getXmin(0);




  const double xmax = getXmax(0);




  cout << "Valid x-range = [" << xmin << ", " << xmax << "]" << endl;




  // Number of x values to sample




  const int nx = 10;




  // Set the Q scale and flavour




  double q = 10;




  int flav = 4;









  // Get x's and central PDF values




  initPDFM(1, 0);




  vector<double> fc(nx), x(nx);




  for (int ix = 0; ix < nx; ++ix) {




    x[ix] = logdist_x(xmin, 0.9*xmax, ix, nx);




    fc[ix] = xfxM(1, x[ix], q, flav);




  }









  // Sum over error contributions (two ways, depending on how LHDPAF was compiled)




  vector<double> summax(nx), summin(nx), sum(nx);




  #ifndef LHAPDF_LOWMEM




  // This is the normal, efficient, way to do this, with the error




  // sets being initialised the minimum number of times




  cout << "Using efficient set looping" << endl;




  for (int ieigen = 1; ieigen <= neigen; ++ieigen) {




    initPDFM(2, 2*ieigen-1);




    initPDFM(3, 2*ieigen);




    for (int ix = 0; ix < nx; ++ix) {




      // Find central and plus/minus values




      const double fp = xfxM(2, x[ix], q, flav);




      const double fm = xfxM(3, x[ix], q, flav);




      // Construct shifts




      const double plus = max(max(fp-fc[ix], fm-fc[ix]),0.0);




      const double minus = min(min(fp-fc[ix], fm-fc[ix]),0.0);




      const double diff = fp-fm;




      // Add it together




      summax[ix] += plus*plus;




      summin[ix] += minus*minus;




      sum[ix] += diff*diff;




    }




  }




  #else




  // In low memory mode, the sets need to be re-initialised with every 




  // change of member. Using the approach above gives wrong answers, and




  // reinitialising in all the nested loops is sloooooow! The best way is 




  // to calculate the values, plus and minus errors separately.




  cout << "Using low-mem mode set looping" << endl;




  for (int ieigen = 1; ieigen <= neigen; ++ieigen) {




    vector<double> fp(nx), fm(nx);




    initPDFM(2, 2*ieigen-1);




    for (int ix = 0; ix < nx; ++ix) {




      fp[ix] = xfxM(2, x[ix], q, flav);




    }




    initPDFM(3, 2*ieigen);




    for (int ix = 0; ix < nx; ++ix) {




      fm[ix] = xfxM(3, x[ix], q, flav);




    }




    for (int ix = 0; ix < nx; ++ix) {




      // Construct shifts




      const double plus = max(max(fp[ix]-fc[ix], fm[ix]-fc[ix]), 0.0);




      const double minus = min(min(fp[ix]-fc[ix], fm[ix]-fc[ix]), 0.0);




      const double diff = fp[ix]-fm[ix];




      // Add it together




      summax[ix] += plus*plus;




      summin[ix] += minus*minus;




      sum[ix] += diff*diff;




    }




  }




  #endif









  // Print out results




  cout << "flavour = " << flav << "               Asymmetric (%)   Symmetric (%)" << endl;




  cout << "     x    Q**2    xf(x)    plus    minus      +-      " << endl;




  for  (int ix = 0; ix < nx; ++ix) {




    printf("%0.7f %.0f %10.2E %8.2f %8.2f %8.2f \n",




           x[ix], q*q, fc[ix], 




           sqrt(summax[ix])*100/fc[ix],




           sqrt(summin[ix])*100/fc[ix],




           0.5*sqrt(sum[ix])*100/fc[ix]);




  }




  




  return EXIT_SUCCESS;




}



















#include "FortranWrappers.h"




#ifdef FC_DUMMY_MAIN




int FC_DUMMY_MAIN() { return 1; }




#endif















./usr/share/doc/liblhapdf-dev/examples/CCTest4.cc


#include "LHAPDF/LHAPDF.h"
#include <iterator>
#include <iostream>
#include <string>
#include <cstdlib>
#include <vector>
using namespace std;

int main() {
  vector<LHAPDF::PDFSetInfo> infos = LHAPDF::getAllPDFSetInfo();
  for (vector<LHAPDF::PDFSetInfo>::const_iterator i = infos.begin();
       i != infos.end(); ++i) {
    cout << *i << endl;
  }
  return EXIT_SUCCESS;
}

#include "LHAPDF/FortranWrappers.h"
#ifdef FC_DUMMY_MAIN
int FC_DUMMY_MAIN() { return 1; }
#endif










./usr/share/doc/liblhapdf-dev/examples/Example9.f


program example9
  implicit none
  character name*64

  name='NNPDF10_100.LHgrid'
  call InitPDFsetByName(name)

end program example9










./usr/share/doc/liblhapdf-dev/examples/CCTest1.cc



./usr/share/doc/liblhapdf-dev/examples/CCTest1.cc


// Simple test program to test functionality of 



// the LHAPDF C++ wrapper.



// Use this as a template for your program. 



//  



// Original author: Stefan Gieseke 2005



// Adapted for LHAPDF v5+ by Mike Whalley.



// Further updates for >= v5.4 by Andy Buckley.







#include "LHAPDF/LHAPDF.h"



#include <iterator>



#include <iostream>



#include <cstdlib>



using namespace std;







// NB. You might want to also have



// using namespace LHAPDF;



// for convenience.











/// Demo of using LHAPDF via the C++ wrapper functions.



int main() {



  const int SUBSET = 0;



  const string NAME = "MRST2004nlo";







  LHAPDF::initPDFSet(NAME, LHAPDF::LHGRID, SUBSET);







  const double Q = 10.0, mz = 91.2;



  cout << "alphas(mz) = " << LHAPDF::alphasPDF(mz) << endl;



  cout << "qcdlam4    = " << LHAPDF::getLam4(SUBSET) << endl;



  cout << "qcdlam5    = " << LHAPDF::getLam5(SUBSET) << endl;



  cout << "orderPDF   = " << LHAPDF::getOrderPDF() << endl;



  cout << "xmin       = " << LHAPDF::getXmin(SUBSET) << endl;



  cout << "xmax       = " << LHAPDF::getXmax(SUBSET) << endl;



  cout << "q2min      = " << LHAPDF::getQ2min(SUBSET) << endl;



  cout << "q2max      = " << LHAPDF::getQ2max(SUBSET) << endl;



  cout << "orderalfas = " << LHAPDF::getOrderAlphaS() << endl;



  cout << "num flav   = " << LHAPDF::getNf() << endl;



  cout << "name       = " << NAME << endl;



  cout << "number     = " << LHAPDF::numberPDF() << endl;



  cout << endl;











  // LHAPDF::extrapolate();







  const int NUMBER = LHAPDF::numberPDF();







    



  for (int n = 0; n < NUMBER + 1; ++n) {



    cout << "Set number: " << n << endl; 



    LHAPDF::initPDF(n);



    for (int ix = 1; ix < 11; ++ix) {



      const double x = (ix - 0.5) / 10.0;



      cout << "x=" << x << ", Q=" << Q << ", f=0: " << LHAPDF::xfx(x, Q, 0) << endl;



    }



    cout << endl;



  }











  for (int n = 0; n < NUMBER + 1; ++n) {



    cout << "Set number: " << n << endl; 



    LHAPDF::initPDF(n);



    for (int ix = 1; ix < 11; ++ix) {



      const double x = (ix - 0.5) / 10.0;



      cout << "x=" << x << ", Q=" << Q << ": ";



      vector<double> result = LHAPDF::xfx(x, Q);



      std::copy(result.begin(), result.end(), ostream_iterator<double>(cout,"\t"));



      cout << endl;



    }



    cout << endl;



  }











  cout << string().insert(0, 40, '-') << endl << endl;



  cout << "Checking LHAPDF with package " << endl;



  cout << NAME << " set number " << SUBSET << "/" << LHAPDF::numberPDF() << endl << endl;



  cout << "LHAPDF::getDescription() gives:" << endl;



  LHAPDF::getDescription();







  return EXIT_SUCCESS;



}











#include "FortranWrappers.h"



#ifdef FC_DUMMY_MAIN



int FC_DUMMY_MAIN() { return 1; }



#endif
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./usr/share/doc/liblhapdf-dev/examples/Example8.f



! -*- F90 -*-

!-------------------------------------------------------------------
!--   Example program to demonstrate usage of the MSTW 2008 PDFs. --
!--   LHAPDF version by Graeme Watt <watt(at)hep.ucl.ac.uk>.      --
!-------------------------------------------------------------------

PROGRAM Example8
  
  IMPLICIT NONE
  INTEGER iset,ieigen,neigen,ix,nx,iq,nq,flav,nhess
  DOUBLE PRECISION x,q,xmin,xmax,q2min,q2max, &
       &     xf(-6:6),xfp(-6:6),xfm(-6:6), &
       &     summin(-6:6),summax(-6:6),sum(-6:6), &
       &     mCharm,mBottom,qcdl4,qcdl5,alphasPDF,MZ
  CHARACTER flavours(-5:5)*10,xfilename(-5:5)*50,qfilename(-5:5)*50
  DATA flavours /"bbar","cbar","sbar","ubar","dbar","glu", &
       &     "dn","up","str","chm","bot"/
  
  call SetLHAPARM('EXTRAPOLATE') ! extrapolate beyond grids

  !-- Two sets of error PDFs are provided for each fit, corresponding to
  !-- an estimated 90% C.L. (as for previous MRST and CTEQ sets) or to
  !-- a 68% (one-sigma) C.L.: see Section 6 of arXiv:0901.0002.
  !-- The central PDF set is the same in both cases.

  call InitPDFSetByNameM(1,"MSTW2008lo90cl.LHgrid") ! 90% C.L.
  call InitPDFSetByNameM(2,"MSTW2008nlo90cl.LHgrid") ! 90% C.L.
  call InitPDFSetByNameM(3,"MSTW2008nnlo90cl.LHgrid") ! 90% C.L.

  !call InitPDFSetByNameM(1, "MSTW2008lo68cl.LHgrid") ! 68% C.L.
  !call InitPDFSetByNameM(2, "MSTW2008nlo68cl.LHgrid") ! 68% C.L.
  !call InitPDFSetByNameM(3, "MSTW2008nnlo68cl.LHgrid") ! 68% C.L.

  ! Print out values of mCharm and mBottom.
  call GetQmassM(3,4,mCharm)
  call GetQmassM(3,5,mBottom)
  write(6,*) "mCharm,mBottom = ",mCharm,mBottom

  ! Print out values of alphaS(MZ) for each fit.
  MZ = 91.1876D0
  Call InitPDFM(1,0) ! central set
  WRITE(6,'("LO: alphaS(MZ) = ",F7.5)') alphasPDF(MZ)
  Call InitPDFM(2,0) ! central set
  WRITE(6,'("NLO: alphaS(MZ) = ",F7.5)') alphasPDF(MZ)
  Call InitPDFM(3,0) ! central set
  WRITE(6,'("NNLO: alphaS(MZ) = ",F7.5)') alphasPDF(MZ)

  ! Warning: values of qcdl4 and qcdl5 set to zero since no longer used.
  call GetLam4M(3,0,qcdl4)
  call GetLam5M(3,0,qcdl5)
  write(6,*) "qcdl4,qcdl5 = ",qcdl4,qcdl5

  !----------------------------------------------------------------------

  !--   Calculate the uncertainty on the parton distributions using both
  !--   the formula for asymmetric errors [eqs.(51,52) of arXiv:0901.0002]
  !--   and the formula for symmetric errors [eq.(50) of same paper].

  !-- Select either the LO, NLO or NNLO fits.
  !  iset = 1 ! LO
  !  iset = 2 ! NLO
  iset = 3 ! NNLO

  !--   First get xf as a function of x at a fixed value of q.
  !--   Extrapolation will be used for x < 10^-6.
  q = 1.d1
  nx = 100
  xmin = 1.d-7
  xmax = 0.99d0
  DO flav = -5, 5
     xfilename(flav) = "x"//flavours(flav)(1:len_trim(flavours(flav))) &
          &        //"_vs_x.dat"
     OPEN(UNIT=20+flav,FILE=xfilename(flav))
     WRITE(20+flav,'(" # q = ",1PE12.4)') q
     WRITE(20+flav,'(A2,A10,4A12)') " #","x","x"// &
          &        flavours(flav)(1:len_trim(flavours(flav))), &
          &        "error+","error-","error"
  END DO ! flav
  DO ix = 1, nx
     !--   Assign x values distributed logarithmically.
     x = 10.d0**(log10(xmin) + (ix-1.D0)/(nx-1.D0)* &
          & (log10(xmax)-log10(xmin)))
     Call initPDFM(iset,0) ! central set
     Call evolvePDFM(iset,x,q,xf)
     DO flav = -5, 5
        summax(flav) = 0.d0
        summin(flav) = 0.d0
        sum(flav) = 0.d0
     END DO
     Call numberPDFM(iset,nhess)  ! number of eigenvector PDF sets
     neigen = nhess/2
     DO ieigen = 1, neigen ! loop over eigenvector sets
        Call initPDFM(iset,2*ieigen-1) ! "+" direction
        call evolvePDFM(iset,x,q,xfp)
        Call initPDFM(iset,2*ieigen) ! "-" direction
        call evolvePDFM(iset,x,q,xfm)
        DO flav = -5, 5
           summax(flav) = summax(flav) + &
                & (max(xfp(flav)-xf(flav),xfm(flav)-xf(flav),0.d0))**2
           summin(flav) = summin(flav) + &
                & (max(xf(flav)-xfp(flav),xf(flav)-xfm(flav),0.d0))**2
           sum(flav) = sum(flav)+(xfp(flav)-xfm(flav))**2
        END DO ! flav
     END DO ! ieigen
     DO flav = -5, 5
        WRITE(20+flav,'(1P5E12.4)') x,xf(flav), &
             & sqrt(summax(flav)),sqrt(summin(flav)),0.5d0*sqrt(sum(flav))
     END DO ! flav
  END DO ! ix
  DO flav = -5, 5
     CLOSE(UNIT=20+flav)
     WRITE(6,*) "x"//flavours(flav)(1:len_trim(flavours(flav))), &
          &        " vs. x for q2 = ",q**2," written to ", &
          &        xfilename(flav)(1:len_trim(xfilename(flav)))
  END DO ! flav

  !--   Now get xf as a function of q^2 at a fixed value of x.
  !--   Extrapolation will be used for q^2 < 1 GeV^2 and for q^2 > 10^9 GeV^2.
  x = 1.d-3
  nq = 100
  q2min = 5.d-1
  q2max = 1.d10
  DO flav = -5, 5
     qfilename(flav) = "x"//flavours(flav)(1:len_trim(flavours(flav))) &
          &        //"_vs_q2.dat"
     OPEN(UNIT=20+flav,FILE=qfilename(flav))
     WRITE(20+flav,'(" # x = ",1PE12.4)') x
     WRITE(20+flav,'(A2,A10,4A12)') " #","q2","x"// &
          &        flavours(flav)(1:len_trim(flavours(flav))), &
          &        "error+","error-","error"
  END DO ! flav
  DO iq = 1, nq
     !--   Assign q2 values distributed logarithmically.
     q = sqrt(10.d0**(log10(q2min) + (iq-1.D0)/(nq-1.D0)* &
          &           (log10(q2max)-log10(q2min))))
     Call initPDFM(iset,0) ! central set
     Call evolvePDFM(iset,x,q,xf)
     DO flav = -5, 5
        summax(flav) = 0.d0
        summin(flav) = 0.d0
        sum(flav) = 0.d0
     END DO
     Call numberPDFM(iset,nhess)  ! number of eigenvector PDF sets
     neigen = nhess/2
     DO ieigen = 1, neigen ! loop over eigenvector sets
        Call initPDFM(iset,2*ieigen-1) ! "+" direction
        call evolvePDFM(iset,x,q,xfp)
        Call initPDFM(iset,2*ieigen) ! "-" direction
        call evolvePDFM(iset,x,q,xfm)
        DO flav = -5, 5
           summax(flav) = summax(flav) + &
                & (max(xfp(flav)-xf(flav),xfm(flav)-xf(flav),0.d0))**2
           summin(flav) = summin(flav) + &
                & (max(xf(flav)-xfp(flav),xf(flav)-xfm(flav),0.d0))**2
           sum(flav) = sum(flav)+(xfp(flav)-xfm(flav))**2
        END DO ! flav
     END DO ! ieigen        
     DO flav = -5, 5     
        WRITE(20+flav,'(1P5E12.4)') q**2,xf(flav), &
             & sqrt(summax(flav)),sqrt(summin(flav)),0.5d0*sqrt(sum(flav))
     END DO ! flav
  END DO ! iq
  DO flav = -5, 5
     CLOSE(UNIT=20+flav)
     WRITE(6,*) "x"//flavours(flav)(1:len_trim(flavours(flav))), &
          &        " vs. q2 for x = ",x," written to ", &
          &        qfilename(flav)(1:len_trim(qfilename(flav)))
  END DO ! flav

  STOP
END PROGRAM Example8
!----------------------------------------------------------------------















./usr/share/doc/liblhapdf-dev/examples/Makefile


F90	:= gfortran
FC	:= $(F90)
FFLAGS	:= -ffree-form
LDLIBS	:= -lLHAPDF
CXXFLAGS:= -I/usr/include/LHAPDF

forsrc	:= $(wildcard *.f)
forbin	:= $(forsrc:%.f=%)

cxxsrc	:= $(wildcard *.cc)
cxxbin	:= $(cxxsrc:%.cc=%)

bin	:= $(forbin) $(cxxbin)

all:	$(bin)

clean:
	rm -f $(bin)










./usr/share/doc/liblhapdf-dev/examples/Example3.f


program example3
  implicit double precision (a-h,o-z)
  double precision f(-6:6)
  
  QMZ=91.71d0
  Nmem=31
  write(*,*)
  do i=1,Nmem
     write(*,*) '---------------------------------------------'
     write(*,*) 'PDF set ',i
     write(*,*)
     write(*,*) 'x*Gluon'
     write(*,*) '   x     Q=10 GeV     Q=100 GeV    Q=1000 GeV'
     do ix=10,95,10
        x = dfloat(ix)*1.0d-03
        Q=10d0
        call parden(x,Q,f,i)
        g1=f(0)
        Q=100d0
        call parden(x,Q,f,i)
        g2=f(0)
        Q=1000d0
        call parden(x,Q,f,i)
        g3=f(0)
        write(*,*) x,g1,g2,g3
     enddo
     a=alphasPDF(QMZ)
     write(*,*)
     write(*,*) 'alpha_S(M_Z) = ',a
     write(*,*)
  enddo

end program example3

subroutine parden(x,Q,f,imem)
  implicit none
  character*64 name
  data name/'Alekhin_100.LHpdf'/
  double precision x,Q,f(-6:6)
  integer imem,init,lmem
  data init/0/
  data lmem/-1/
  save init,lmem
  
  if (init.eq.0) then
     init=1
     call InitPDFsetByName(name)
  endif
  if (imem.ne.lmem) then
     lmem=imem
     call InitPDF(lmem)
  endif
  call evolvePDF(x,Q,f)
  return

end subroutine parden
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program example2
  implicit double precision (a-h,o-z)
  character*64 name
  double precision f(-6:6),mom1(9),mom2(9)

  Q=100d0
  name='Botje_100.LHpdf'
  call InitPDFsetByName(name)
  
  call numberPDF(Nmem)
  print *,Nmem
  write(*,*)
  write(*,*) 'Calculating the gluon momentum PDF average <g>'
  write(*,*) 'and standard deviaton SD(g) for several x values'
  write(*,*) 'at Q=100 GeV'
  write(*,*)
  write(*,*) '1. The slow way:'
  write(*,*) 
  write(*,*) '   x       <g>         SD(g)'
  do ix=10,95,10
     x = dfloat(ix)*1.0d-03
     gmom1=0d0
     gmom2=0d0
     do i=1,Nmem
        call InitPDF(i)
        call evolvePDF(x,Q,f)
        gmom1=gmom1+f(0)
        gmom2=gmom2+f(0)**2
     enddo
     av=gmom1/Nmem
     sd=sqrt(gmom2/Nmem-av**2)
     write(*,*) x,av,sd
  enddo
  write(*,*) 
  write(*,*) '2. The fast way:'
  write(*,*) 
  write(*,*) '   x       <g>         SD(g)'
  do i=1,9
     mom1(i)=0d0
     mom2(i)=0d0
  enddo
  do i=1,Nmem
     call InitPDF(i)
     ic=0
     do ix=10,95,10
        x = dfloat(ix)*1.0d-03
        call evolvePDF(x,Q,f)
        ic=ic+1
        mom1(ic)=mom1(ic)+f(0)
        mom2(ic)=mom2(ic)+f(0)**2
     enddo
  enddo
  ic=0
  do ix=10,95,10
     x = dfloat(ix)*1.0d-03
     ic=ic+1
     av=mom1(ic)/Nmem
     sd=sqrt(mom2(ic)/Nmem-av**2)
     write(*,*) x,av,sd
  enddo
  
  Q=10d0
  x1=0.001d0
  x2=0.01d0
  write(*,*)
  write(*,*) 'Calculating the normalized correlation coefficient'
  write(*,*) '<g1g2> between g(x=0.001) and g(x=0.01) and'
  write(*,*) '<sAlpha> between the strange quark momentum PDF'
  write(*,*) 'at x=0.001 and alpha_S(Q) for Q=10 GeV'
  write(*,*)
  avg1=0d0
  avg2=0d0
  avs=0d0
  avAs=0d0
  sdg1=0d0
  sdg2=0d0
  sds=0d0
  sdAs=0d0
  Cg1g2=0d0
  CsAs=0d0
  j=3
  do i=1,Nmem
     call InitPDF(i)
     As=alphasPDF(Q)
     print *,Q,As
     call evolvePDF(x1,Q,f)
     g1=f(0)
     s=f(j)
     call evolvePDF(x2,Q,f)
     g2=f(0)
     avAs=avAs+As
     avg1=avg1+g1
     avg2=avg2+g2
     avs=avs+s
     sdAs=sdAs+As**2
     sdg1=sdg1+g1**2
     sdg2=sdg2+g2**2
     sds=sds+s**2
     CsAs=CsAs+s*As
     Cg1g2=Cg1g2+g1*g2
  enddo
  avAs=avAs/Nmem
  avs=avs/Nmem
  avg1=avg1/Nmem
  avg2=avg2/Nmem
  print *,sdAs,Nmem,avas
  sdAs=sdAs/Nmem-avAs**2
  sds=sds/Nmem-avs**2
  sdg1=sdg1/Nmem-avg1**2
  sdg2=sdg2/Nmem-avg2**2
  CsAs=CsAs/Nmem-avs*avAs
  Cg1g2=Cg1g2/Nmem-avg1*avg2
  write(*,*) '<g1g2>    = ',Cg1g2/sqrt(sdg1*sdg2)
  print *,CsAs,sds,sdAs
  write(*,*) '<sAlpha> = ',CsAs/sqrt(sds*sdAs)
end program example2
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!////////////////////////////////////////////////////////////////
!/ Program to demonstrate usage of the MRST 2006 NNLO PDFs.    //
!/ to calculate errors.   Fortan version                       //
!////////////////////////////////////////////////////////////////
! Main program
  Implicit Double Precision (a-h,o-z)
  Character*80 Name
  Double Precision plus,minus,diff
  Dimension fc(0:9),x(0:9),f(-6:6)
  Dimension summax(0:9), summin(0:9), sum(0:9)
  Integer flav
  ! Show initialisation banner only once
  Call SetLHAParm('LOWKEY') ! or SILENT, for no banner at all

  ! You could explicitly set the path to the PDFsets directory
  ! Call setPDFPath("/home/whalley/local/share/lhapdf/PDFsets")
  
  ! Initialize PDF sets
  Name = "MRST2006nnlo.LHgrid"
  Call initPDFSetByNameM(1, Name)
  Call initPDFSetByNameM(2, Name)
  Call initPDFSetByNameM(3, Name)
  
  ! Find the number of eigensets from numberPDF()
  Call numberPDFM(1,neigen)
  neigen = neigen/2
  print *,"Number of eigensets in this fit = ",neigen
  ! Find the min and max values of x and Q2 
  Call getXmin(0,xmin)
  Call getXmax(0,xmax)
  print *,"Valid x-range = [",xmin,", ",xmax,"]"
  ! Number of x values to sample
  nx = 10
  ! Set the Q scale and flavour
  q = 10d0
  flav = 4

  ! Get x's and central PDF values
  Call initPDFM(1, 0)
  do ix=0,nx-1
    x(ix) = xlogdist_x(xmin, 0.9*xmax, ix, nx)
    call evolvePDFM(1, x(ix), q, f)
    fc(ix)=f(flav)
    summax(ix) = 0.0d0
    summin(ix) = 0.0d0
    sum(ix) = 0.0d0
  enddo

  ! Sum over error contributions (two ways, depending on how LHDPAF was compiled)
  do ieigen=1,neigen
    call initPDFM(2, 2*ieigen-1)
    call initPDFM(3, 2*ieigen)
    do ix=0,nx-1
      ! Find central and plus/minus values
      call evolvePDFM(2, x(ix), q, f)
      fp = f(flav)
      call evolvePDFM(3, x(ix), q, f)
      fm = f(flav)
      ! Construct shifts
      plus = max(max(fp-fc(ix), fm-fc(ix)),0.0d0)
      minus = min(min(fp-fc(ix), fm-fc(ix)),0.0d0)
      diff = fp-fm
      ! Add it together
      summax(ix) = summax(ix) + plus*plus
      summin(ix) = summin(ix) + minus*minus
      sum(ix) = sum(ix) +  diff*diff
    enddo 
  enddo

  print *,"flavour = ",flav,"    Asymmetric (%)   Symmetric (%)" 
  print *,"     x    Q**2    xf(x)    plus    minus      +-      "
  do ix=0,nx-1
     eplus = dsqrt(summax(ix))*100/fc(ix)
     eminus=  dsqrt(summin(ix))*100/fc(ix)
     eavge =  0.5*dsqrt(sum(ix))*100/fc(ix)
     print 1000, x(ix), q*q, fc(ix), eplus, eminus, eavge 
  enddo 
  stop
1000 format(1x,f10.7,f5.0,1pe10.2,0pf8.2,f8.2,f8.2)
  end

 double precision function xlogdist_x(xmin,xmax,ix,nx) 
  implicit double precision (a-h,o-z)
 ! print *,xmin,xmax,ix,nx
  xlog10xmin = dlog10(xmin)
  xlog10xmax = dlog10(xmax)
  xlog10x = xlog10xmin + (dfloat(ix)/dfloat(nx-1))*(xlog10xmax-xlog10xmin)
 ! print *,xlog10xmin,xlog10xmax,xlog10x
  xlogdist_x = 10.0d0**xlog10x
  return
 end
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program example5

! Using lhaglue for 3 different PDF sets proton/photon/pion 
! Using setpdfpath to define the path
! Using PDFsta for statistics
 
  implicit double precision (a-h,o-z)
  character*20 parm(20)
  double precision value(20),g(3)
  integer inset(3)
  data inset/20200,391,231/ 
  common/W50513/xmin,xmax,q2min,q2max

  parm(1)='DEFAULT'
  call setlhaparm('SILENT')
  !call setpdfpath('../PDFsets')
  qmz = 91.180d0      
  ip2 = 0
  p2 = 0.0d0
  do j=1,3  
     print *,'PDF set ',j,' is PDF set number ',inset(j)
     value(1)=inset(j)
     call pdfset(parm,value)
     call getdescm(j)
     call getlam4m(j,0,xlam4)
     call getlam5m(j,0,xlam5)
     a=alphasPDF(QMZ)
     print *,'PDF number, alpha_s(mz), xmin, xmax, q2min, q2max, lambda4, lambda5'
     print *,value(1),a,xmin,xmax,q2min,q2max,xlam4,xlam5
     write(*,*) '---------------------------------------------'
  enddo
  Q=100.0d0
  q2 = q*q
  print *,'x*gluon at Q = 100 GeV'
  print *,'PDF sets: ',(inset(j),j=1,3)
  write(*,*) '---------------------------------------------'
  do ix=10,95,10
     x = dfloat(ix)*1.0d-03
     do j=1,3
        value(1)=inset(j)
        call pdfset(parm,value)
        if(value(1).ge.300.and.value(1).le.399) then
           ! call structp(x,q2,p2,ip2,upv,dnv,usea,dsea,str,chm,bot,top,glu)
           call structm(x,q,upv,dnv,usea,dsea,str,chm,bot,top,glu)
        else
           call structm(x,q,upv,dnv,usea,dsea,str,chm,bot,top,glu)
        endif
        g(j)=glu
     enddo
     write(*,*) x,(g(j),j=1,3)
  enddo

  call PDFsta
end program example5
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#include "LHAPDF/LHAPDF.h"
#include "LHAPDF/LHAPDFfw.h"
#include <iterator>
#include <iostream>
#include <cstdlib>
using namespace std;

int main() {
  cout << "Prefix path:   " << LHAPDF::prefixPath() << endl;
  cout << "Index path:    " << LHAPDF::pdfsetsIndexPath() << endl;
  cout << "PDF sets path: " << LHAPDF::pdfsetsPath() << endl;
  return EXIT_SUCCESS;
}

#include "LHAPDF/FortranWrappers.h"
#ifdef FC_DUMMY_MAIN
int FC_DUMMY_MAIN() { return 1; }
#endif
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program example1
  implicit double precision (a-h,o-z)
  character name*64
  double precision f(-6:6)
  character*20 lparm
  logical has_photon
  Dimension Z(10), XX(10)
  Data (Z(I), I=1,10) /.05, .1, .2, .3, .4, .5, .6, .7, .8, .9/

  Do I = 1, 10
     XX(I) = Z(I) **3
  EndDo

   name='cteq61.LHgrid'
  ! name='cteq65.LHgrid'
  ! name='cteq66.LHgrid'
  ! name='MRST2006nnlo.LHgrid'
  ! name='MRST2001E.LHgrid'
  ! name='H12000ms.LHgrid'
  call InitPDFsetByName(name)

  QMZ=91.18d0
  write(*,*)
  call numberPDF(N)
 print *,'There are ',N,' PDF sets'
  do i=0,N
     write(*,*) '---------------------------------------------'
     call InitPDF(i)
     write(*,*) 'PDF set ',i
     call GetXmin(i,xmin)
     call GetXmax(i,xmax)
     call GetQ2min(i,q2min)
     call GetQ2max(i,q2max)
     print *,'xmin=',xmin,' xmax=',xmax,' Q2min=',q2min,' Q2max=',q2max
     call GetMinMax(i,xmin,xmax,q2min,q2max)
     print *,'xmin=',xmin,' xmax=',xmax,' Q2min=',q2min,' Q2max=',q2max
     call setlhaparm('EXTRAPOLATE')
     call getlhaparm(18,lparm)
     print *,'lhaparm(18)=',lparm
     write(*,*)
     a=alphasPDF(QMZ)
     write(*,*) 'alpha_S(M_Z) = ',a
     call getLam4M(1,i,xlam4)
     call getLam5M(1,i,xlam5)
     print *,' lambda5: ',xlam5, ' lambda4: ',xlam4
     write(*,*)
     write(*,*) 'x*up'
     write(*,*) '   x     Q=10 GeV     Q=100 GeV    Q=1000 GeV'
     ! q2 = 10.0d0
     ! q = dsqrt(q2)
     q = 50.0d0
     print *,q
     do ix=1,10
        ! x = (ix-0.5d0)/10.0d0
        x = xx(ix)
        ! x = z(ix)
        if(has_photon()) then
          call evolvePDFphoton(x,Q,f,photon)
        else
          call evolvePDF(x,Q,f)
        endif
        g = f(0)
        u = f(2)
        d = f(1)
        s = f(3)
        c = f(4)
        b = f(5)
        ubar = f(-2)
        dbar = f(-1)
        sbar = f(-3)
        cbar = f(-4)
        bbar = f(-5)
        write(*,'(F7.4,12(1pE10.3))') x,u,d,ubar,Dbar,s,sbar,c,cbar,b,bbar,g
     enddo
  enddo

end program example1
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program example4
  ! Using LHAglue to do example 1.
  implicit double precision (a-h,o-z)
  character*20 parm(20)
  double precision value(20) 
  
  parm(1)='DEFAULT'
  call SetLHAPARM('SILENT')
  val = 10100 
  do i=0,40 
     value(1)=val+i
     write(*,*) '---------------------------------------------'
     call pdfset(parm,value)
     if (i.eq.0) call getdesc()
     qmz = 91.18d0
     a = alphasPDF(qmz)
     print *,'Alpha_s(Mz)=',a
     write(*,*) 'x*up'
     write(*,*) '   x     Q2=10 GeV     Q=100 GeV    Q=1000 GeV'
     do ix=10,95,10
        x = dfloat(ix)*1.0d-03
        Q=10.0d0
        call structm(x,q,upv,dnv,usea,dsea,str,chm,bot,top,glu)
        g1=upv+usea
        Q=100d0
        call structm(x,q,upv,dnv,usea,dsea,str,chm,bot,top,glu)
        g2=upv+usea
        Q=1000d0
        call structm(x,q,upv,dnv,usea,dsea,str,chm,bot,top,glu)
        g3=upv+usea
        write(*,*) x,g1,g2,g3
     enddo
  enddo
  
end program example4
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