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template <class template <class otypeotype>>
intint location_of_maxlocation_of_max (const (const otypeotype
a[], a[], intint first, first, intint last)last)

{{
intint max_locmax_loc = first; = first; 
for (++first; first <= last; for (++first; first <= last; 

++first) ++first) 
if (a[first] > a[if (a[first] > a[max_locmax_loc])])

max_locmax_loc = first;    = first;    
return return max_locmax_loc;;

}}
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template <class template <class otypeotype>>
intint location_by_linear_searchlocation_by_linear_search
(const (const otypeotype a[], const a[], const otypeotype
&target, &target, intint first, first, intint last)last)

{{
while (first <= last && while (first <= last && 

a[first] != target )a[first] != target )
++first;++first;

return first;  return first;  
}}
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template <class template <class otypeotype>>
void void binary_searchbinary_search (const (const otypeotype a[], const a[], const otypeotype

& target, & target, intint first, first, intint last, last, boolbool & found, & found, 
intint & subscript)& subscript)

{{
intint mid;mid;
found = false; found = false; 
while (first <= last && !found) {                                  while (first <= last && !found) {                                  

mid = (first + last)/2; mid = (first + last)/2; 
if (target < a[mid])if (target < a[mid])

last = mid last = mid -- 1;1;
else if (a[mid] < target)else if (a[mid] < target)

first = mid + 1;first = mid + 1;
else else 

found = true;found = true;
}}
if (found)if (found)

subscript = mid; subscript = mid; 
elseelse

subscript = first; subscript = first; 
} } 
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intint g_c_dg_c_d ((intint m, m, intint n)n)
{{

intint dividend  = larger (m, n);dividend  = larger (m, n);
intint divisor   = smaller (m, n);divisor   = smaller (m, n);
intint remainder = dividend % divisor;remainder = dividend % divisor;
while (remainder != 0)while (remainder != 0)
{{

dividend  = divisor;dividend  = divisor;
divisor   = remainder;divisor   = remainder;
remainder = dividend % divisor;remainder = dividend % divisor;

}}
return divisor;return divisor;

}}
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template <class template <class otypeotype>>
boolbool merge_arraysmerge_arrays (const (const otypeotype a[], a[], intint afirstafirst, , 

intint alastalast, const , const otypeotype b[], b[], intint bfirstbfirst, , intint
blast, blast, otypeotype c[], c[], intint cfirstcfirst, , intint clastclast))

{{
if (if (clastclast -- cfirstcfirst + 1 < (+ 1 < (alastalast -- afirstafirst + 1) + 1) 
+ (blast + (blast -- bfirstbfirst + 1))+ 1))
return false;return false;

else {else {
while (while (afirstafirst <= <= alastalast && && bfirstbfirst <= blast) <= blast) 
if (a[if (a[afirstafirst] <= b[] <= b[bfirstbfirst])               ])               

c[c[cfirstcfirst++] = a[++] = a[afirstafirst++];            ++];            
elseelse

c[c[cfirstcfirst++] = b[++] = b[bfirstbfirst++]; ++]; 
while (while (afirstafirst <= <= alastalast) ) 
c[c[cfirstcfirst++] = a[++] = a[afirstafirst++];  ++];  

while (while (bfirstbfirst <= blast)       <= blast)       
c[c[cfirstcfirst++] = b[++] = b[bfirstbfirst++];  ++];  

return true;return true;
}}
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template <class template <class otypeotype>>
void void merge_sortmerge_sort ((otypeotype a[], a[], intint first, first, intint last, last, 
otypeotype *aux = NULL)*aux = NULL)

{{
if (last <= first)  return;         if (last <= first)  return;         
boolbool initial_callinitial_call = !(aux); = !(aux); 
if (if (initial_callinitial_call) ) 

aux = new aux = new otypeotype[last [last -- first + 1]; first + 1]; 
intint mid = (first + last) / 2;mid = (first + last) / 2;
merge_sortmerge_sort (a, first, mid,  aux);    (a, first, mid,  aux);    
merge_sortmerge_sort (a, mid+1, last, aux); (a, mid+1, last, aux); 
merge_arraysmerge_arrays (a, first, mid, a, mid+1, last, (a, first, mid, a, mid+1, last, 

aux, 0, last);aux, 0, last);
for (for (intint ii=first, j=0; =first, j=0; ii<=last; ++<=last; ++ii, ++j), ++j)

a[a[ii] = aux[j];] = aux[j];
if (if (initial_callinitial_call))

delete [] aux;delete [] aux;
}}
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template <class template <class otypeotype>>
void void quicksortquicksort ((otypeotype a[], a[], intint first, first, intint last)last)
{{

if (last <= first)  return;if (last <= first)  return;
intint ii = first + 1,  j = last; = first + 1,  j = last; 
while while ((ii <= last && a[<= last && a[ii] < a[first] < a[first]) ]) ii++;++;
while (a[j] > a[first]) while (a[j] > a[first]) ----j; j; 
while (while (ii < j)  {< j)  {

swap (a[swap (a[ii], a[j]);   ], a[j]);   
dodo

++++ii;                  ;                  
while (a[while (a[ii] < a[first]);] < a[first]);
dodo

----j;                  j;                  
while (a[j] > a[first]);while (a[j] > a[first]);

}}
swap swap (a[first], a[j]); (a[first], a[j]); 
quicksortquicksort (a, first, j(a, first, j--1);  1);  
quicksortquicksort (a, j+1, last);   (a, j+1, last);   

}}
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