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This document is an appendix to the DFNS NOTES document:

    www.dyalog.com/dfnsdws/DfnsNotes.pdf

It contains the source code of each of the functions and operators in the dfns
workspace. See the main document for a general introduction.

Code Stats:

    Number of functions    179
    Number of operators     60
    Total lines of code   6023
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acc-ambiv··

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎacc

acc„{                                   © Accumulating reduction.
·   œ¸¸{(›¸ ¸¸œ«½¾),¾}/1‡{¾,›«½¾}¯1²¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎalext

alext„{         © Association list ¸ extended with pair ¾.
·   ¸,þ°›¨¾     © list ¸ with new name and value _prefixed_.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎalrem

alrem„{                     © Association list ¸ with name ¾ removed.
·   (›~<\(ŒIOœ¸)¹›¾)/¨¸     © list without leftmost name and corresp. value.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎalrems

alrems„{                © Association list ¸ with names ¾ removed.
·   (›~(ŒIOœ¸)¹¾)/¨¸    © ALL names and corresponding values removed.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎalval

alval„{                 © Value of name ¾ in association list ¸.
·   names vals„¸        © name vector and corresponding values.
·   (names¼›¾)œvals     © value corresponding to leftmost name.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎalvals

alvals„{            © Values of names ¾ in association list ¸.
·   names vals„¸    © name vector and corresponding values.
·   vals[names¼¾]   © leftmost value for each name.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎambiv

ambiv„{ŒIO ŒML„1                        © Ambivalize traditional functions.
·   ¸„ŒTHIS                             © default current space for,
·   ¸{                                  © external operations:
·   ·   ¸­'src':¸¸.ŒCR ¾                © source.
·   ·   ¸­'syx':2†œ¸¸.ŒAT ¾             © syntax.
·   ·   ¸­'fix':¸¸.ŒFX ¾                © refix.
·   }{
·   ·   hd„œ‡cr„'src'¸¸ ¾               © function source.
·   ·   2>½½cr:shy„''                   © derived or primitive: quit.
·   ·   0=œ½cr:shy„''                   © locked or external:   quit.
·   ·   rslt vnce„'syx'¸¸ ¾             © result and function valence.
·   ·   2¬vnce:shy„''                   © not dyadic:           quit.
·   ·   fix„'fix'°¸¸°{(›¾),1‡‡cr}       © refix modified function.
·   ·   split„{(1,1‡<\¾¹¸)›¾}           © split before first ¾¹¸.
·   ·
·   ·   rslt:fix{                       © rslt„larg ...
·   ·   ·   rslt tl„'„'split ¾          © rslt„ / larg ...
·   ·   ·   larg rest„' ('split 1‡tl    © larg / ...
·   ·   ·   rslt,'„{',larg,'}',rest     © rslt„{larg} ...
·   ·   }hd
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                                                                ··ambiv-assign··

·   ·   sp„+/^\hd=' '                   © leading spaces
·   ·   larg tail„' ('split sp‡hd       © larg ...
·   ·   fix(sp½' '),'{',larg,'}',tail   © {larg} ...
·   ·
·   }¨‡ŒFMT†¾                           © attributes.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎand

and„{   © Sequential test.
·   ¸¸ ¾:¾¾ ¾ ª 0
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎascan

ascan„{ŒML„0        © Associative scan.
·   2>0ƒ½¾:¾        © few items: done.
·   ²†¸¸{
·   ·   (›(œ¾)¸¸ ¸),¾
·   }/²(›°œ¨‡¾),†1‡¨‡¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎascana

ascana„{ŒML„0                   © Higher rank asscociative scan.
·   ¸„«½²¼½½¾                   © default last axis.
·   †[¸-0.1](¸¸ ascan)¨‡[¸]¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎassign

assign„{ŒML„0                               © Hungarian method cost assignment.
·
·   step0„{step1(²—\²½¾)†¾}                 © 0: at least as many rows as cols.
·
·   step1„{step2†(‡¾)-˜/¾}                  © 1: reduce rows by minimum value.
·
·   step2„{                                 © 2: mark independent zeros.
·   ·   stars„{                             © independent zeros.
·   ·   ·   ~1¹¾:¸                          © no more zeros: done.
·   ·   ·   next„<\<™¾                      © more independent zeros.
·   ·   ·   mask„(rows next)Ÿcols next      © mask of dependent rows and cols.
·   ·   ·   (¸Ÿnext)’ ¾>mask                © ¸-accumulated star matrix.
·   ·   }                                   ©
·   ·   zeros„{¾+0 stars ¾}¾=0              © 1=>zero, 2=>independent zero.
·   ·   step3 ¾ zeros                       © next step: 3.
·   }
·
·   step3„{costs zeros„¾                    © 3: cover cols with starred zeros.
·   ·   stars„zeros=2                       © starred zeros.
·   ·   covers„2×cols stars                 © covered cols.
·   ·   ~0¹covers:stars                     © all cols covered: solution.
·   ·   step4 costs zeros covers            © next step: 4.
·   }
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··assign-attrib··

·   step4„{costs zeros covers„¾             © 4: adjust covering lines.
·   ·   mask„covers=0                       © mask of uncovered elements.
·   ·   open„1=mask×zeros                   © uncovered zeros.
·   ·   ~1¹open:(˜/(,mask)/,costs)step6 ¾   © no uncovered zeros, next step :6.
·   ·   prime„first open                    © choose first uncovered zero.
·   ·   prow„rows prime                     © row containing prime.
·   ·   star„2=zeros×prow                   © star in row containing prime.
·   ·   ~1¹star:prime step5{                © no star in row, next step :5,
·   ·   ·   costs ¾ prime                   © adjusted zeros matrix,
·   ·   }zeros+2×prime                      © new primed zero (3).
·   ·   cnext„covers+prow-2×cols star       © adjusted covers.
·   ·   znext„zeros—3×prime                 © primed zero.
·   ·   ’ costs znext cnext                 © adjusted zeros and covers
·   }
·
·   step5„{costs zeros prime„¾              © 5: exchange starred zeros.
·   ·   star„(cols prime)^zeros=2           © next star.
·   ·   ~1¹star:step3 ¸{                    © no stars: next step :3.
·   ·   ·   {costs ¾}{¾-2×¾=3}¾-¸^¾>1       © unstarred stars; starred primes.
·   ·   }zeros                              © adjusted zero markers.
·   ·   pnext„(rows star)^zeros=3           © next prime.
·   ·   (¸ŸpnextŸstar)’ costs zeros pnext   © ¸-accumulated prime-star-··· path.
·   }
·
·   step6„{costs zeros covers„¾             © 6: adjust cost matrix.
·   ·   cnext„costs+¸×¯1 1+.×0 3°.=covers   © add and subtract minimum value.
·   ·   znext„zeros+(×costs)-×cnext         © amended zeros marker.
·   ·   step4 cnext znext covers            © next step: 4.
·   }
·
·   rows„{(½¾)½(œ²½¾)/Ÿ/¾}                  © row propagation.
·   cols„{(½¾)½Ÿš¾}                         © column propagation.
·   first„{(½¾)½<\,¾}                       © first 1 in bool matrix.
·
·   (½¾)†step0 ¾                            © start with step 0.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎattrib

attrib„{ŒIO ŒML„0 1                         © Function/operator attributes.
·                                           © left arg: n d t i r c s ’ © “ •.
·   ¸„'“d•t  n  ©'                          © date-time-sorted: date name commen
·                                           © late binding => no name clashes.
·   names lines sntx time ids sizes„{       © function attributes.
·   ·   (›‡¾){¸,¾                           ©   names,
·   ·   }(›ŒNR¨‡¾){¸,¾                      ©   lines,
·   ·   }(1 1 0 1/‡³†,‡ŒAT ¾){¸,¾           ©   syntax, time, user-ids,
·   ·   }›ŒSIZE ¾                           ©   sizes.
·   }ŒFMT†¾                                 © matrix of names.
·
·   sxfmt„{                                 © syntax formatter.
·   ·   ¹'½¸’¾'{                            © rslt larg func rarg,
·   ·   ·   '½'=¸:(1 ¯1¼¾)œ'½„' '{½„}' ''   © rslt explicit, shy, none,
·   ·   ·   '¸'=¸:(2 ¯2¼¾)œ'¸' '{¸}' ''     © larg required or optional,
·   ·   ·   '’'=¸:¾œ'’' '(¸¸’’)' '(¸¸’’¾¾)' © function or operator,
·   ·   ·   '¾'=¸:(¾¬0)/'¾'                 © rarg or niladic.
·   ·   }¨0 1 2 1œ¨›¾                       © syntax of function.
·   }
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                                                                  ··attrib-avl··

·   comment„{                               © first comment.
·   ·   0=½¾:''                             © no comments: give up.
·   ·   1¬­œ¾:''                            © derived function: give up.
·   ·   mask„~¬\''''=œ¾                     © mask of unquoted chars.
·   ·   line„mask\mask/œ¾                   © first line with strings blanked.
·   ·   ~'©'¹line:’ 1‡¾                     © no comment: try following lines.
·   ·   (Ÿ\line='©')/œ¾                     © comment from line.
·   }
·
·   cols„{                                  © format columns:
·   ·   join„{†¸{¸,¸¸,¾}/¾}                 © ¾'s interspersed with ¸.
·   ·   nfmt„{(-2—½¾)†'0',¾}°•¨             © number formatter.
·   ·   'n'=¾:names                         © name of function or oper,
·   ·   'd'=¾:{'-'join nfmt 3†¾}¨time       © date of fix yyyy-mm-dd,
·   ·   't'=¾:{':'join nfmt 3†3‡¾}¨time     © time of fix   hh:mm:ss,
·   ·   'i'=¾:ids                           © id of fixer,
·   ·   'r'=¾:•,[0.5]{0œ½¾}¨lines           © number of rows,
·   ·   'c'=¾:•,[0.5]{1œ½†¾}¨lines          © number of cols,
·   ·   's'=¾:•,[0.5]sizes                  © workspace footprint.
·   ·   '’'=¾:sxfmt¨sntx                    © function syntax,
·   ·   '©'=¾:comment¨lines                 © first line comment,
·   ·   ¾                                   © decoration character.
·   }
·
·   sort„{                                  © sorted accumulated rows:
·   ·   collect„{0 ¯1‡†,/¾,›,[0.5]sizes}    © collect cols.
·   ·   smask„¸¹'“•^'                       © mask of sort ctrl chars.
·   ·   ~1¹smask:collect ¾                  © no sort chars: finished.
·   ·   xcols„(~smask)\¾                    © ctrl-expanded cols
·   ·   scols„(¯1²smask)/xcols              © sort column(s).
·   ·   vcols„(~smaskŸ¯1²¸¹'•^')/xcols      © visible column(s).
·   ·   (collect vcols)[“†,/scols;]         © sorted char matrix.
·   }
·
·   ¸ sort†°cols¨¸~'“•^'                    © concatenate and sort columns.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎavl

avl„{ŒIO ŒML„0                          © Adelson-Velskii, Landis trees.
·
·   get„{                               © value for key ¾ from AVL tree ¸.
·   ·   ¸­0:                            © key not in tree: no value.
·   ·   (k v)_ subs„¸                   © next key, value and subtrees.
·   ·   k­¾:v                           © match: value from tree.
·   ·   dir„-/“†¾ k                     © natch: search direction.
·   ·   sub sib„dir wise subs           © subtree to search and its sibling.
·   ·   sub ’ ¾                         © value from subtree.
·   }                                   © :: v „ t ’ k
·
·   put„{                               © tree ¸ with key=value ¾.
·   ·   ¸­0:(¾ 0(0 0))1                 © null tree: new leaf, height incr.
·   ·   (kv obal subs)(key val)„¸ ¾     © next node and key=val pair.
·   ·   key­œkv:(¾ obal subs)0          © match: just replace value.
·   ·   dir obv„1 ¯1×-/“†key(œkv)       © natch: search direction and obverse.
·   ·   sub sib„dir wise subs           © subtree to search and its sibling.
·   ·   nsub inc„sub ’ ¾                © new subtree and height increment.
·   ·   new„obv proj kv obal(nsub sib)  © tree with new node.
·   ·   inc=0:new 0                     © no height increment: done.
·   ·   (dir balance new)(obal=0)       © height increment if OLD balance is 0.
·   }                                   © :: t i „ t ’ k v
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··avl··

·   rem„{                               © tree ¸ without key ¾.
·   ·   ¸­0:0 0                         © key not in tree: done.
·   ·   ¾­œœ¸:rmnode ¸                  © match: remove node.
·   ·   dir obv„1 ¯1×-/“†¾(œœ¸)         © natch: search direction and obverse.
·   ·   kv obal(sub sib)„obv proj ¸     © subtree to search and its sibling.
·   ·   nsub inc„sub ’ ¾                © new subtree and height increment.
·   ·   new„obv proj kv obal(nsub sib)  © tree with node removed.
·   ·   inc=0:new 0                     © no height decrement: done.
·   ·   nkv nbal nsubs„obv balance new  © balanced tree.
·   ·   (nkv nbal nsubs)(-nbal=0)       © height decrement if NEW balance is 0.
·   }                                   © :: t i „ t ’ k
·
·   rmnode„{                            © node ¾ removed.
·   ·   kv obal subs„¾                  © subnodes.
·   ·   0¹subs:((subs¼0)œ²subs)¯1       © either sub null: the other.
·   ·   lft rgt„subs                    © left and right non-null subtrees.
·   ·   (sk sv)_ _„rgt limt ¯1          © successor key=val.
·   ·   rem inc„rgt rem sk              © right subtree with successor removed.
·   ·   new„(sk sv)obal(lft rem)        © target node replaced with successor.
·   ·   inc=0:new 0                     © no height decrement: done.
·   ·   nkv nbal nsubs„¯1 balance new   © new balanced node.
·   ·   (nkv nbal nsubs)(-nbal=0)       © height decrement if NEW balance is 0.
·   }                                   © :: t i „ ’ t
·
·   limt„{                              © ¾-most node of (sub)tree ¸.
·   ·   sub„œ¾ wiseœ²¸                  © ¾-sub.
·   ·   sub­0:¸                         © null: this.
·   ·   sub ’ ¾                         © else: ¾-most of sub.
·   }                                   © :: t „ t ’ d
·
·   balance„{                           © tree ¾ with balancing moment ¸.
·   ·   kv obal subs„¾                  © original tree.
·   ·   new„¸+obal                      © new balance.
·   ·   0¹obal new:kv new subs          © balance bits absorb moment: done.
·   ·   (_ Bbal _)_„obal wise subs      © otherwise:
·   ·   Bbal¬-obal:(-obal)rot1 ¾        ©   single or
·   ·              (-obal)rot2 ¾        ©     double rotation.
·   }                                   © :: t „ m ’ t
·
·   rot1„{                              © single ¸-rotation of tree ¾.
·   ·   Akv Abal(B r)„¸ proj ¾          ©    <<A         yB>
·   ·   Bkv Bbal(p q)„¸ proj B          ©     / \        / \      where x y z
·   ·   AAbal„-¸×Bbal=0                 ©   <Bx  r  =>  p  <Az    are such that:
·   ·   BBbal„+¸×Bbal=0                 ©   / \            / \    <B> …  B> <A
·   ·   AA„¸ proj Akv AAbal(q r)        ©  p   q          q   r   <B  … <B> <A>
·   ·   ¸ proj Bkv BBbal(p AA)          ©
·   }                                   © :: t „ d ’ t
·
·   rot2„{                              © double ¸-rotation of tree ¾.
·   ·   Akv Abal(B s)„¸ proj ¾          ©    <<A         <<A          <C>
·   ·   Bkv Bbal(p C)„¸ proj B          ©     / \         š \         / \
·   ·   Ckv Cbal(q r)„¸ proj C          ©    B>  s  =>  <C.  s  =>  <By xA>
·   ·   AAbal„¸×Cbal=-¸                 ©   / ™         / \         / \ / \
·   ·   BBbal„-¸×Cbal=¸                 ©  p  xCy     <B.  r       p  q r  s
·   ·   BB„¸ proj Bkv BBbal(p q)        ©     / \     / \
·   ·   AA„¸ proj Akv AAbal(r s)        ©    q   r   p   q
·   ·   ¸ proj Ckv 0(BB AA)             ©                   where:
·   }                                   © :: t „ d ’ t      x y¹'<>' '< ' ' >'
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                                                                    ··avl-baby··

·   vec„{                               © enlist of tree ¾.
·   ·   0­¾:«                           © null tree: null vector.
·   ·   key_val bal(lft rgt)„¾          © node info and subtrees.
·   ·   (’ lft),(›key_val),’ rgt        © left_vec, key=val, right_vec.
·   }                                   © :: (k v)[] „ ’ t
·
·   chk„{                               © tree stats / integrity check.
·   ·   0=­¾:(¾­0)0 0 0 «               © null: ok maxbal=0 height=0 key-range.
·   ·   (key _)bal subs„¾               © key, balance and subtrees.
·   ·   stats„(¸+1)’¨subs               © subtrees stats.
·   ·   oks szs dps hts krs„‡³†stats    © oks sizes depths heights key-ranges.
·   ·   keys„†key{¸,(›¸¸),¾}/krs        © subtree key ranges.
·   ·   okkey„{¾­¼½¾}“†keys             © left keys << key >> right keys.
·   ·   okhgt„bal=--/hts                © balance is height difference.
·   ·   okbal„bal¹¯1 0 1                © balance is in range.
·   ·   ok„okkey^okbal^okhgt^^/oks      © subtree is good.
·   ·   sz„1++/szs                      © subtree size.
·   ·   dp„¸++/dps                      © total node depth.
·   ·   ht„1+—/hts                      © subtree height.
·   ·   kr„²2½¯1²keys                   © key range for subtree.
·   ·   ¸>0:ok sz dp ht kr              © subtree: ok size tot_dep height range.
·   ·   ok sz(˜0.5+dp÷sz)ht             © root: ok size mean_depth height.
·   }                                   © :: y s d h {r} „ ’ t
·
·   fmt„{                               © formatted tree ¾.
·   ·   null„0 0½''                     © format of null tree.
·   ·   ¾­0:null                        © null tree: null format.
·   ·   (key val)bal subs„¾             © node info.
·   ·   key_val„†,/•¨(¸/'>')key'='val   © formatted >>key=value
·   ·   fmts„{´¾}\'ÚÀ'{                 © hang subtrees by ÚÎ ÎÌ branches.
·   ·   ·   0 0­½¾:¾                    © null: done.
·   ·   ·   mask„^\' '=œ‡²³¾            © mask of leading blanks.
·   ·   ·   ³²†(›²¸,mask/'Û'),‡²³¾      © subtree suspended by branch.
·   ·   }¨{´¾}\(0—¯1 1×bal)’¨subs       © formatted subtrees.
·   ·   case„~null null­¨fmts           © non-null subtree cases.
·   ·   join„(2ƒcase)œ'°ÌÙÝ'            © subtree joining char.
·   ·   join­'°':†,‡key_val             © leaf: done.
·   ·   dent„{' '}¨key_val              © subtree padding.
·   ·   pads„{‡†,/dent,›¾}¨fmts         © left-padded subtrees.
·   ·   ††{¸,(‡key_val,join),¾}/pads    © formatted tree.
·   }                                   © :: -[;] „ ’ t
·
·   proj„{(¸=0 0 ¯1)²¨¾}                © ¸-projection of node ¾.
·   wise„{(¸=1)²¾}                      © subtrees ¾ in -¸, +¸ order.
·
·   'put'­¸¸:œ¸ put ¾                   © tree ¸ with key=value pair ¾.
·   'get'­¸¸:¸ get ¾                    © value for key ¸ in tree ¾.
·   'rem'­¸¸:œ¸ rem ¾                   © tree ¸ without key ¾.
·   'fmt'­¸¸:0 fmt ¾                    © formatted tree ¾.
·   'vec'­¸¸:vec ¾                      © vector of key=value pairs for tree ¾.
·   'chk'­¸¸:0 chk ¾                    © stats for tree ¾: ok size dpth height.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎbaby

baby„{ŒML ŒIO„0             © The Manchester Small Scale Experimental Machine.
·
·   fetch„{,(yshift ¾)š¸}                   © line ¾ from store ¸.
·
·   store„{¸(¾ set)msk ¸¸}                  © store-matrix ¸ with ¾ in line ¸¸.
·   msk„(1Ÿ¾)°{¸^[0]yshift ¾}               © mask for line ¾ of store.
·   set„{(¸^~¾)Ÿ¾^[1]¸¸}                    © merge of ¸ with val ¸¸ in line ¾.
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··baby-bf··

·   decode„¹°(+\0 5 8 3)°¼°½{(¸¸ ¾)›¾}      © instruction decode S:0-4 PI:13-15
·
·   yshift„(0=¼œ½¾)°{                       © Y-shift: mask from ssem-binary.
·   ·   ~1¹¾:¸                              © 0: done.
·   ·   (¯1²¸)’ dec ¾                       © mask shift.
·   }
·
·   addsub„{                                © parallel binary adder/subtractor.
·   ·   c„¸ ¸¸ ¾                            © carry bits.
·   ·   ~1¹c:¸ ¾¾ ¾                         © no carry bits: done.
·   ·   (¸¬¾)’ 0,¯1‡c                       © shift & add/sub carry bits.
·   }
·
·   add„^addsubŸ                            © parallel binary adder.
·   sub„<addsub>                            © parallel binary subtractor.
·   inc„{(¾^~^\¾)Ÿ<\~¾}                     © binary successor.
·   dec„{(¾^~<\¾)Ÿ^\~¾}                     © binary predecessor.
·   neg„{(¾<Ÿ\¾)Ÿ<\¾}                       © 2s complement negation.
·
·   ¸„0^2†‡¾                                © A and CI initially 0 by default.
·
·   0{                                      © CI increment.
·   ·   A CI_ M„¾                           © Acc Ctrl-Instr Store-Matrix.
·   ·   CI„¸ add inc CI_                    © address of next instruction.
·   ·   S _ PI _„decode M fetch CI          © decode of next instruction.
·   ·
·   ·   0 0 0­PI:0 ’ A(M fetch S)M          © jmp: CI „STORE[S]
·   ·   1 0 0­PI:(M fetch S)’ A CI M        © jrp: CI+„STORE[S]
·   ·   0 1 0­PI:0 ’(neg M fetch S)CI M     © ldn: A „-STORE[S]
·   ·   1 1 0­PI:0 ’ A CI(M(S store)A)      © sto: STORE[S]„A
·   ·   0 0 1­PI:0 ’(A sub M fetch S)CI M   © sub: A-„STORE[S]
·   ·   1 0 1­PI:0 ’(A sub M fetch S)CI M   © sub:   ..  ..
·   ·   0 1 1­PI:({0}\²A)’ A CI M           © cmp: CI+„A<0
·   ·   1 1 1­PI:M                          © hlt: final memory state.
·   ·
·   }¸,›¾                                   © initial machine state.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎbf

bf„{ŒML ŒIO„1 0                             © Brainfuck.
·
·   machine„{                               © machine definition: ¸:tape ¾:toks.
·       t„get ¾                             © next token.
·   ©   Œ„t,†' ()',.,•°¹¨¸                  © uncomment to trace.
·   ·   '>'­t:(rgt ¸)’ rgt ¾                © tape pointer right.
·   ·   '<'­t:(lft ¸)’ rgt ¾                © tape pointer left.
·   ·   '+'­t:(inc ¸)’ rgt ¾                © increment of current tape cell.
·   ·   '-'­t:(dec ¸)’ rgt ¾                © decrement of current tape cell.
·   ·   '['­t:¸ ’ rgt ¾ rgt skip if 0=get ¸ © cell=0: rgt to matching ']' tokn.
·   ·   ']'­t:¸ ’ rgt ¾ lft skip if 0¬get ¸ © cell¬0: lft to matching '[' tokn.
·   ·   '.'­t:(out ¸)’ rgt ¾                © current cell value … output.
·   ·   ','­t:(inp ¸)’ rgt ¾                © input value to current cell.
·   ·   '°'­t:shy„1‡¯1‡¹¸                   © end of token stream: memory tape.
·   ·    ¸ ’ rgt ¾                          © unrecognised token: ignore.
·   }                                       © :: {tape} „ tape ’ toks
·
·   lft„{(ll l)m r„¾ ª ll l(m r)}           © < next cell to left.
·   rgt„{l m(r rr)„¾ ª (l m)r rr}           © > next cell to right.
·
·   inc„+°0 1 0                             © + increment current tape cell.
·   dec„-°0 1 0                             © - decrement current tape cell.
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                                                                      ··bf-big··

·   out„{¾{¸}•„(256|get ¾)œŒAV}             © . output single character.    <V>
·   inp„{(ŒAV¼«½•)put ¾}                    © , input single character.     <V>
·
·   skip„{                                  © [] search ¾ ¸¸-wise for match.
·   ·   fm to„('[]'¼get ¾)²'[]'             © current and target brackets.
·   ·   ¸¸{                                 © ¸¸ is lft or rgt.
·   ·   ·   tok„get ¾                       © current token.
·   ·   ·   tok­to:¾                        © found match: done.
·   ·   ·   tok­fm:’ ¸¸ ’ ¸¸ ¾              © inner loop: skip over it.
·   ·   ·   tok­'°':¾                       © no matching bracket: quit.
·   ·   ·   ’ ¸¸ ¾                          © skip lft or rgt to next token.
·   ·   }¸¸ ¾                               © skipping over starting bracket.
·   }
·
·   get„{_ m _„¾ ª m}                       © fetch current value.
·   put„{l _ r„¾ ª l ¸ r}                   © ¸ replaces current value.
·
·   if„{(¸¸ÿ¾)¸}                            © conditional function application.
·
·   ¸„0 ª tape„0,†{¸ ¾}/¸,0                 © blank tape by default.
·   toks„'°',†{¸ ¾}/¾,'°'                   © instruction tokens list.
·
·   tape machine toks                       © reduced machine state.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎbig

big„{ŒIO ŒML„1 0                    © Arithmetic on large integers.
·  ·
·  ·fn„¸¸{aa„¸¸ ª «½ŒCR'aa'}¾       © character rep of operand fn.
·  ·digits„1
·  ·factor„10
·  ·
·  ·dyadic„{                        © dyadic functions.
·  ··   '+'­fn:¸ add ¾
·  ··   '-'­fn:¸ sub ¾
·  ··   '×'­fn:¸ mult ¾
·  ··   '÷'­fn:¸ div ¾
·  ··   '|'­fn:¸ mod ¾
·  ··   '<ˆ=‰>¬'¹þfn:¸ ¸¸ compare ¾ © Note: dyadic & compare are ops
·  ··   'Eh?'ŒSIGNAL 16
·  ·}
·  ·
·  ·monadic„{                       © monadic functions.
·  ·    t„¸¸   © makes it an op; might need it later
·  ·    '+'­fn:ident ¾
·  ·    '-'­fn:neg ¾
·  ·    '×'­fn:signum ¾
·  ·    '|'­fn:abs ¾
·  ·    '÷'­fn:ŒSIGNAL 11
·  ·    'Eh?'ŒSIGNAL 16
·  }
·
·  © ----------------------------  Arithmetic functions
·
·   add„{
·   ·   sign„signum¨¸ ¾
·   ·   a w„abs¨¸ ¾
·   ·   evalAsIs„^/sign‰0
·   ·   negSumOfAbs„^/sign=¯1
·   ·   useSignAlpha„a>big w
·   ·   useSignOmega„1
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··big··

·   ·   evalAsIs:¸+add_or_sub ¾
·   ·   negSumOfAbs:-big a+add_or_sub w
·   ·   useSignAlpha:sign[1]showsign a sub w
·   ·   useSignOmega:sign[2]showsign w sub a
·   }
·   sub„{
·   ·   sign„signum¨¸ ¾
·   ·   mustCommute„¸<compare ¾
·   ·   evalAsIs„^/sign‰0
·   ·   addOpposite„1
·   ·
·   ·   mustCommute:neg ¾ sub ¸
·   ·   evalAsIs:¸-add_or_sub ¾
·   ·   addOpposite:¸ add neg ¾
·   }
·   mult„{
·   ·   sign„×/signum¨¸ ¾
·   ·   a„¯1+ŒD¼(•¸)~'¯'
·   ·   w„¯1+ŒD¼(•¾)~'¯'
·   ·   t„+š(¯1+¼½w)²((2½½w)½0),´w°.×a
·   ·   sign showsign format check/t
·   }
·   div„{
·   ·
·   ·   divi„{   © quotient „ dividend div divisor
·   ·       © called recursively, each call gets one digit of quotient,
·   ·       © starting from the left; recursive calls look like:
·   ·       © quotient-so-far remainder-so-far remaining-dividend’divisor
·   ·       a„•¾
·   ·       Q R d„¸{
·   ·           (1<|­¸):¸       © recursive call
·   ·
·   ·       © first call; start with divisor digits from dividend
·   ·       ·   r„¯1+(½t„•¸)˜½¾
·   ·       ·   «(r†t)(r‡t)
·   ·       }a
·   ·       R„R,1œd ª d„1‡d  © bring down next digit from dividend
·   ·
·   ·   © find next digit in the quotient
·   ·       Q,„•a{¸ ¾{
·   ·       ·   ·   (¾ mult 1œ¸)ˆcompare 2œ¸:¾    © is guess too big?
·   ·       ·   ·   ¸ ’ ¾-1
·   ·       ·   }˜(–(digits+1)†¾)÷–digits†¸  © guess next digit
·   ·       }R
·   ·       R(-big)„a multœ²Q                 © multiply & subtract
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                                                                         ··big··

·   ·   © Finish or find remaining digits in the quotient
·   ·   ·   0¹½d:trim Q
·   ·   ·   Q R d ’ a
·   ·   }
·   ·   (×/signum¨¸ ¾)showsign(abs ¸)divi abs ¾
·   }
·   mod„{
·   ·   ¸=compare 0:¾   © 0|¾ … ¾
·   ·   ¸=compare ¾:0   © ¾|¾ … 0
·   ·   ¾­compare 0:0   © ¸|0 … 0
·   ·   d„¾ div ¸
·   ·   t„¾ sub d mult ¸
·   ·   =/signum¨¸ t:t
·   ·   ¸ add t
·   }
·   compare„{
·   ·   compareParts„{
·   ·   ·   a w„partition ¾
·   ·   ·   i„((exec¨a)¬exec¨w)¼1
·   ·   ·   ¸¸/exec¨iœ¨a w
·   ·   }
·   ·
·   ·   sign„signum¨¸ ¾
·   ·   a w„abs¨¸ ¾
·   ·   (­/'0 '°trim¨¸ ¾):1 ¸¸ 1           © identical; compare small some small
·   ·   ^/sign=1:¸¸ compareParts a w       © both positive; compare partitions
·   ·   ¬/sign:œ¸¸/sign                    © different signs; compare signs only
·   ·       © Both are negative; compare absolute values and then determine
·   ·       © if the result should be flipped.  We don't have to worry about
·   ·       © anomalies with ˆ‰ because if the numbers are equal, we won't get
·   ·       © this far.
·   ·   t„¸¸ compareParts a w               © work on abs value
·   ·   (1 ¸¸ 2)=¯1 ¸¸ ¯2:t                 © this compare fcn doesn't flip for
·   ·   ~t                                  © this compare fcn does flip for neg
·   }
·   ident„{
·   ·   trim ¾
·   }
·
·   neg„{
·   ·   (-signum ¾)showsign abs ¾
·   }
·
·   signum„{
·   ·   w„trim ¾
·   ·   '¯'=1œw:¯1×’ 1‡w  © recursive call accounts for ¯0
·   ·   w­,'0':0
·   ·   1
·   }
·   abs„{
·   ·   (trim ¾)~'¯'
·   }
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··big-box··

·  © ----------------------------  Local utility functions.
·   showsign„{
·   ·   ((1œ,¸<0)/'¯'),¾
·   }
·   exec„{0::¾
·   ·   ^/' '=¾:0
·   ·   –¾
·   }
·   trim„{
·       ¸„'0 '
·       w„•¾
·       t„(Ÿ\~w¹¸)/w
·       t„(1-(' '=t)ƒ1)‡t
·       0¹½t:,'0'
·       t}
·   check„{
·   ·   new„¸{
·   ·   ·   ((¾<factor)^(¾>0)):¸ ¾
·   ·   ·   (¾<0):(¸-1),¾+factor
·   ·   ·   f„˜¾÷factor
·   ·   ·   (¸+f),¾-factor×f
·   ·   }(,¾)[1]
·   ·   new,1‡¾
·   }
·   partition„{
·   ·   ¸„digits
·   ·   w„,¨•¨,¾            © change to chars
·   ·   w„(-—/½¨w)†¨w  © pad left
·   ·   (1,1‡²(½œw)½(-¸)†1)°›¨w
·   }
·   format„{
·   ·   w„•¨,œ¾
·   ·   1=½w:trim w
·   ·   trim(1œw),œ,/(-digits)†¨(digits½'0')°,¨1‡w
·   }
·
·   add_or_sub„{
·   ·   a w„¯1+ŒD°¼¨(•¨¸ ¾)
·   ·   a w„(-(½a)—½w)†¨a w
·   ·   r„a ¸¸ w
·   ·   format check/r
·   }
·  ©-----------------------------
·
·   0=ŒNC'¸':¸¸ monadic ¾ ª ¸ ¸¸ dyadic ¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎbox

box„{                           © Box the simple text array ¾.
·
·   (ŒIO ŒML)„1 3 ª ¸„« « 0 ª ar„{¾,(½¾)‡« « 0}{2>­¾:,›,¾ ª ¾}¸  © controls
·
·   ch„{¾:'++++++++-|+' ª 'ÚÌÀÙÂÝÃÁÎÛÏ'}1=3œar             © char set
·   z„,[¼½½¾],[0.1]¾ ª rh„½z                               © matricise
·                                                          © simple boxing? ‡
·   0¹½¹2†ar:{q„ch[9]®(ch[10],¾,10œch)®9œch ª q[1,†½q;1,2œ½q]„2 2½ch ª q}z
·
·   (r c)„rh{ž¸{(¾¹0,¼¸)/¾}¾,(~¯1¹¾)/0,¸}¨2†ar             © rows and columns
·   (rw cl)„rh{{¾[“¾]}¾ž0,¸}¨r c
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                                                                      ··box-bt··

·   (~(0,2œrh)¹c){                                         © draw left/right?
·   ·   (†¸)‡[2](-2œ¸)‡[2]¾[;“(¼2œrh),cl]                  © rearrange columns
·   }(~(0,1œrh)¹r){                                        © draw top/bottom?
·   ·   (†¸)‡[1](-2œ¸)‡[1]¾[“(¼1œrh),rw;]                  © rearrange rows
·   }{
·   ·   (h w)„(½rw),½cl ª q„h w½11œch                      © size; special,
·   ·   hz„(h,2œrh)½9œch                                   ©  horizontal and
·   ·   vr„(rh[1],w)½10œch                                 ©  vertical lines
·   ·   Ÿ/0¹¨½¨rw cl:(¾®hz),vr®q                           © one direction only?
·   ·   q[1;]„5œch ª q[;w]„6œch ª q[;1]„7œch ª q[h;]„8œch  © end marks
·   ·   q[1,h;1,w]„2 2½ch ª (¾®hz),vr®q                    © corners, add parts
·   }z
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎbsearch

bsearch„{                   © Binary search: least n in range ¾ with ¸¸ n.
·   ¯1ˆ-/¾:1†¾+2-+/¸¸¨¾     © convergence: finished.
·   mid„—0.5×+/¾            © Mid point:
·   ¸¸ mid:’(1†¾),mid       © 1: search lower half.
·          ’ mid,1‡¾        © 0: search upper half.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎbt

bt„{ŒIO ŒML„0                           © Balanced Ternary Arithmetic.
·
·   monadic„{                           © ¸¸ ¾, where ¸¸ ¹ +-×|
·   ·   fn„¸¸{aa„¸¸ ª œŒCR'aa'}¾        © char rep of operand function.
·   ·   '+'­fn:¾                        © identity.
·   ·   '-'­fn:-¾                       © negative.
·   ·   '×'­fn:1†¾                      © signum.
·   ·   '|'­fn:¾×œ¾                     © abs value.
·   ·   '‚'­fn:encode ¾                 © encode BT from int.
·   ·   'ƒ'­fn:3ƒ¾                      © decode int from BT.
·   ·   err'Can''t do: ',fn             © :-(
·   }                                   © :: bt „ ’ bt
·
·   dyadic„{                            © ¸ ¸¸ ¾, where ¸¸ ¹ +-×÷|* ...
·   ·   fn„¸¸{aa„¸¸ ª œŒCR'aa'}¾        © char rep of operand function.
·   ·   '+'­fn:¸ add ¾                  © sum.
·   ·   '-'­fn:¸ add-¾                  © difference.
·   ·   '×'­fn:¸ mul ¾                  © product.
·   ·   '÷'­fn:norm 0œ¸ div ¾           © quotient.
·   ·   '|'­fn:¸ res ¾                  © residue.
·   ·   '*'­fn:¸ pow ¾                  © power.
·   ·   '<ˆ=‰>¬'¹þfn:¸ ¸¸ cmp ¾         © relational.
·   ·   '˜'­fn:(1+œ¸ add-¾)œ¸ ¸ ¾       © min.
·   ·   '—'­fn:(1+œ¸ add-¾)œ¾ ¸ ¸       © max.
·   ·   'Ÿ'­fn:¸ gcd ¾                  © greatest common divisor.
·   ·   '^'­fn:¸ lcm ¾                  © least common multiple.
·   ·   err'Can''t do: ',fn             © :-(
·   }                                   © :: bt „ bt ’ bt

                                                                              13



··bt

·   div„{                               © quotient ¸÷¾.
·   ·   ¸­¾:1 0                         © ¾÷¾ … 1r0 (includes 0÷0 … 1r0).
·   ·   ¾ is 0:err'Divide by zero'      © ÷0 error.
·   ·   q„¾                             © named divisor (invariant).
·   ·   part„(½¸)˜½¾                    © dividend partition size.
·   ·   0{                              © result.
·   ·   ·   p s„¾                       © partitioned dividend.
·   ·   ·   m„×/œ¨p q                   © multiple: ¯1, 0 or 1.
·   ·   ·   i„{(0ˆœ¸)^¸<cmp ¾}/p q×œq   © p in interval 0ˆp<q?
·   ·   ·   ~i:(¸ add m)’(p add-m×q)s   © no: r+„m ª p-„m×q
·   ·   ·   «­s:¸ p                     © s exhausted: quotient and remainder.
·   ·   ·   (¸,0)’(tlz p,1†s)(1‡s)      ©  r×„3 ª p,„ next digit.
·   ·   }(part†¸)(part‡¸)               © partitioned dividend.
·   }                                   © :: bt bt „ bt ’ bt
·
·   res„{                               © residue.
·   ·   ¸ is 0:¾                        © 0|¾ … ¾
·   ·   norm 1œ¾ div ¸                  © otherwise: remainder from ¸÷¾.
·   }                                   © :: bt „ bt ’ bt
·
·   pow„{                               © power: ¸*¾.
·   ·   ¯1=œ¾:err'Negative power'       © no negative powers.
·   ·   ¾ is 0:,1                       © ¸*0 … 1
·   ·   ¾ is 1:¸                        © ¸*1 … ¸
·   ·   ¾ is 1 ¯1:¸ mul ¸               © ¸*2 … ¸×¸
·   ·   p„¾ add ¯1                      © predecessor.
·   ·   q r„¸°’¨(¯1‡p)(1 add ¯1†p)      © 0 3‚¾ … quotient, remainder.
·   ·   r mul q mul q mul q             © ¸*¾ … (¸*3|¾)×{¾×¾×¾}¸*˜¾÷3
·   }                                   © :: bt „ bt ’ bt
·
·   gcd„{                               © greatest common divisor (Euclid).
·   ·   ¾ is 0:¸×œ¸                     © ¸Ÿ0 … |¸
·   ·   ¾ ’ norm 1œ¸ div ¾              © ¾Ÿ¾|¸
·   }                                   © :: bt „ bt ’ bt
·
·   encode„{                            © balanced ternary from integer.
·   ·   digs„1+—3µ1—|¾                  © number of ternary digits.
·   ·   enc„(digs/3)°‚                  © standard base-3 encode.
·   ·   tlz ¯1+enc 3ƒ1+enc ¾            © vector of bt digits.
·   }                                   © :: bt „ ’ num
·
·   norm„{                              © digit-overflow normalisation.
·   ·   2^.>|¾:tlz ¾                    © normal: done.
·   ·   ’ ¯1++š1 0²0 3‚1+0,¾            © carry overflow and try again.
·   }                                   © :: bt „ ’ bt
·
·   add„{norm+š¸ mat ¾}                 © sum.
·   mul„{norm+š(²¼½¸)²¸°.×(0×1‡¸),¾}    © product.
·   lcm„{¸ mul norm 0œ¾ div ¸ gcd ¾}    © least common multiple.
·   cmp„{¸¸{¸¸/,(<\Ÿ\¬š¾)/¾}¸ mat ¾}    © relational functions.
·   mat„{²†²¨¸ ¾}                       © right-aligned matrix.
·   tlz„{(-1—+/Ÿ\0¬¾)†¾}                © without superfluous leading zeros.
·   is„{^/=š¸ mat ¾}                    © comparison.
·   err„ŒSIGNAL°11                      © stop with error msg ¾.
·
·   0=ŒNC'¸':¸¸ monadic ¾               © monadic:
·   ¸ ¸¸ dyadic ¾                       © dyadic:
}
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                                                                        cache-cf

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎcache

cache„{ŒML„0                © Ref to space containing initialised cache.
·   vals keys„‡³†{          © result values and keys.
·   ·   (œ¾)(1‡¾,¯1†¾)      © rslt - {larg} rarg rarg.
·   }¨1‡(›0 0),¾            © initial values of cache.
·   ŒNS'vals' 'keys'        © unnamed ref containing cache variables.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎcal

cal„{ŒML ŒIO„1                                  © Calendar.
·   ¸„1                                         © include year with month title.
·   cntr„{(—0.5×+/^\' '=¾)²¾}                   © centred text.
·   1=½,¾:¸ ’{                                  © relative month or single year.
·   ·   12‰|¾:¸ ¸¸ 0 1+0 12‚¾+0 12ƒ0 ¯1+2†ŒTS   © relative month.
·   ·   year„4 3½0 ¸¸¨¾,¨¼12                    © each month for given year.
·   ·   join„{³†(‡³¸),'   ',‡³¾}                © month joiner.
·   ·   head„cntr ¯66†•¾                        © centred year header.
·   ·   head®,[¼2]†join/year                    © calendar for year ¾.
·   }¾                                          © month or year.
·   dys„'Su' 'Mo' 'Tu' 'We' 'Th' 'Fr' 'Sa'      © day-of-week column headers.
·   Q1„'January' 'February' 'March    '~¨' '    © 1st quarter month names.
·   Q2„'April  ' 'May     ' 'June     '~¨' '    © 2nd   ..      ..    ..
·   Q3„'July   ' 'August  ' 'September'~¨' '    © 3rd   ..      ..    ..
·   Q4„'October' 'November' 'December '~¨' '    © 4th   ..      ..    ..
·   months„Q1,Q2,Q3,Q4                          © month names for year.
·   yyyy mm„¾                                   © year and month.
·   day„days yyyy mm 1                          © epoch day for 1st of month.
·   mms dds„2†1‡‡³date day+¯1+¼31               © 31 month and day numbers.
·   fmts„2 0°•¨(mm=mms)/dds                     © char-formatted day numbers.
·   pad„(7|day)†0†fmts                          © start of month padding.
·   dmat„†{¸,' ',¾}/dys®6 7½42†pad,fmts         © day matrix.
·   head„(mmœmonths),¸/' ',•yyyy                © month [year] header.
·   †(›cntr ¯20†head),‡{(Ÿ/¾¬' ')š¾}dmat        © calendar for month ¾.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎcase

case„{              © Select statement
·   ~Ÿ/b„<\¸:¾      © none
·   ¯1†b:¾¾ ¾       © last one
·   1 0­b:¸¸ ¾      © first of two
·   (¯1‡b)¸¸ ¾      © penultimate?
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎcf

cf„{¸„{¾}           © Ratio of operand timings.
·   a„¸ ª f„¸¸ ª g„¾¾ ª w„¾ ª t„{«½2‡ŒAI-(¸¸/¼1+¾){¾}ŒAI}
·   ÷/1{œ’/¸{(1000<+/¾)‡(2×¸)¾}({a f w}t ¸)({a g w}t ¸)}1
}
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cfract-cmat

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎcfract

cfract„{                    © Continued fraction approximation of real number.
·   ¸„ŒCT ª ŒCT„¸           © default comparison tolerance.
·   real„¾                  © "real" number.
·   «{                      © starting with null sequence.
·   ·   whole part„0 1‚¾    © whole and fractional part of number.
·   ·   seq„¸,whole         © sequence extended with next term.
·   ·   real=+°÷/seq:seq    © continued fraction approximates real: done.
·   ·   seq ’÷part          © otherwise: continued accumulation of terms.
·   }¾                      © starting with real number.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎchksum

chksum„{ŒIO ŒML„0                       © Simple ¸-digit checksum.
·
·   bvec„{                              © byte-vector.
·   ·   sub„{(½¾)bvec,¾}                © bvec of sub-item.
·   ·   0¹½¾:¸ pref subœ¾               © null:    prototypical item.
·   ·   (¸­«)^isrefœ¾:«                 © ref:     ignored.
·   ·   6=10|ŒDR ¾:¸ pref†,/sub¨¾       © nested:  cat of sub-vectors.
·   ·   11=ŒDR ¾:¸ pref ¾               © boolean: items of array.
·   ·   2|ŒDR ¾:¸ pref bytes ¾          © numeric: bytes of array.
·   ·   ^/(,¾)¹ŒAV:¸ pref ŒAV¼¾         © classic: atomic vector indices.
·   ·   ¸ pref bytes(–'Œucs')¾          © unicode: unicode indices.
·   }
·
·   isref„{9=ŒNC'¾'}                    © namespace reference.
·   bytes„{256|83 ŒDR ¾}                © data bytes.
·   pref„{(bytes ¸,¯1),¾}               © prefixed shape vector.
·   wsum„{¾+.×1+¼½¾}                    © weighted sum.
·
·   ¸„6 ª (10*¸)|wsum(½¾)bvec,¾         © ¸-digit weighted sum of byte-vector.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎcmat

cmat„{ŒML„2                             © ¸-combination matrix of ¼¾.
·   ††(››1 0½0){                        © base-case: [0 ¾].
·   ·   ¯1‡†{                           © removing base case from,
·   ·   ·   (®/²{ŒIO,¾}\1+¸(†¾)),¾      © accumulation of,
·   ·   }/¾,¸¸                          © sub- (¸ ¾-1) combinations,
·   }/(¼0—¾-¸),›(¸ˆ¾){¸ ¾½¼¾}¨²+\¸½1    © with base cases [¸ 0].
}
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                                                                     cmpx-cols··

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎcmpx

cmpx„{                                      © Approx expression timings.
·   1=­,¾:’›,¾                              © single expression: enclose.
·   1{                                      © starting with one,
·   ·   «½2‡(–¾)-ŒAI                        © time ¸ expr-iterations.
·   }{ŒIO ŒML„0                             © local sysvars (see Notes).
·   ·   times„¸ ¸¸{                         © time each expression.
·   ·   ·  ¸ ¸¸'{0<¾:’¾-1{¸}(',¾,')ªŒAI}¸'  © execute expression in ¸-loop.
·   ·   }¨¾                                 © ... for each expression.
·   ·   1000>+/times÷½,¾:(¸×2)’ ¾           © too quick: reiterate × 2.
·   ·   null„'{0<¾:’¾-{¾}(1)ªŒAI}¸'         © null loop for "control" time.
·   ·   nett„times-¸ ¸¸ null                © times - null loop overhead.
·   ·   hist„†40{(˜0.5+¸×¾÷—/¾)½¨'Œ'}nett   © simple histogram.
·   ·   secs„¸{†6 ¯2°•¨¾÷¸×1000}nett        © e-format seconds.
·   ·   rels„˜100×¯1+nett÷1—œnett           © percentages relative to 1st.
·   ·   sign„{(1+×¾)œ'- +'}                 © sign: - +.
·   ·   fpcs„²†{'%',²(sign ¾),•|¾}¨rels     © formatted percentages.
·   ·   diff„{¾œ' *'}¨×{¾¼¾},¾¾¨¾           © result differences.
·   ·   exps„diff,' ',†¾                    © exprs with diff markers.
·   ·   pref„{†¸°,¨‡¾}                      © ¸-prefix of rows of matrix ¾.
·   ·   cmps„' | 'pref fpcs,' ',hist        © percents and histogram.
·   ·   exps,' … 'pref secs,(1<½,¾)/cmps    © [*] expr … secs[ | %s histogram].
·   }{                                      © right operand:
·   ·   –¾                                  © execute expr in its native envt.
·   }¾                                      © vector of subject expressions.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎcols

cols„{ŒML„0                         © Multi-column display.
·
·   ¸„1 ŒPW                         © default inter-column-gap and max-width.
·
·   split„{(+/Ÿ\' '¬²¾)†¨‡¾}        © without-trailing-blanks-split (idiom).
·
·   1<½½¾:¸ ’ split ¾               © char matrix: use the split vector.
·
·   maxcols„{                       © maximum number of cols.
·   ·   ¾=0:0                       © one or more items too wide: stop.
·   ·   nr xs„|0 ¾‚-ni              © number of rows and excess.
·   ·   xs‰nr:’ ¾-1                 © one or more empty columns: ignore.
·   ·   ms„¾ nr½lens                © matrix of sizes.
·   ·   wid„(gap×¾-1)++/—/ms        © total width.
·   ·   widˆmax:¾                   © it fits: hurrah!
·   ·   ’ ¾-1                       © otherwise, try one less column.
·   }
·
·   reshape„{                       © ¸-col reshape of ¾.
·   ·   ¸=0:†max†¨‡col ¾            © item too wide: truncated single col.
·   ·   nr„—ni÷¸                    © number of rows.
·   ·   matr„¸ nr½(¸×nr)†¾,¸/' '    © matrix blank-padded to whole no of cols.
·   ·   pads„†nr/‡gap/' '           © inter-column padding.
·   ·   †{¸,pads,¾}/col¨‡matr       © gap-spaced cols.
·   }
·
·   col„•°{1=­¾:,[«]¾ ª †¾}         © formatted numeric or char-vecs column. <V>
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··cols-cx··

·   gap max„2†¸,ŒPW                 © inter-column-gap and max-width.
·   ni„œ½¾                          © number of items.
·   lens„(2×½,¾)†,†½¨•¨¾            © item-lengths.
·   ulim„—max÷1—gap+˜/ni†lens       © cols: upper limit for search.
·
·   (maxcols ulim)reshape ¾         © multi-column display.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎcolsum

colsum„{¸„10                            © Sum of (default decimal) columns.
·   ¸{{(0=«½¾)‡¾}+š1 0²0,0 ¸‚¾}ÿ­+š¾    © repeat while overflow.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎcond

cond„{ © proposition : consequence : alternative
·   0::ŒSIGNAL ŒEN
·   m q y„147036925 258147036 369258147
·   ¸„m
·   ¸=q:({¾}°¸¸)¾
·   ¸=y:({¾}°¾¾)¾
·   ¸¬m:.
·   q ¸¸ ¾:y ¸¸ ¾
·   ({¾}°¾¾)¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎcx

cx„{ŒIO ŒML„0                           © Complex arithmetic.
·
·   monadic„{                           © scalar monadic functions:
·   ·   '+'­¸¸:cj ¾                     © +¾  conjugate.
·   ·   '-'­¸¸:-¾                       © -¾  negative.
·   ·   '×'­¸¸:¾÷j mag ¾                © ×¾  direction.
·   ·   '÷'­¸¸:rec ¾                    © ÷¾  reciprocal.
·   ·   '*'­¸¸:exp ¾                    © *¾  exponential.
·   ·   'µ'­¸¸:lgn ¾                    © µ¾  natural log.
·   ·   '|'­¸¸:(mag ¾)i 0               © |¾  magnitude.
·   ·   '˜'­¸¸:floor ¾                  © ˜¾  complex floor.
·   ·   '—'­¸¸:-floor-¾                 © —¾  complex ceiling.
·   ·   '±'­¸¸:±¾                       © ±¾  pi-times.
·   ·   '!'­¸¸:fact ¾                   © !¾  factorial.
·   ·   'BAD OPERAND'ŒSIGNAL 11         ©     unexpected operand.
·   }
·
·   dyadic„{                            © scalar dyadic functions:
·   ·   '+'­¸¸:¸+¾                      © ¸+¾  sum.
·   ·   '-'­¸¸:¸-¾                      © ¸-¾  difference.
·   ·   '×'­¸¸:¸ mul ¾                  © ¸×¾  product.
·   ·   '÷'­¸¸:¸ div ¾                  © ¸÷¾  quotient.
·   ·   'Ÿ'­¸¸:¸ gcd ¾                  © ¸Ÿ¾  gcd.
·   ·   '^'­¸¸:¸ lcm ¾                  © ¸^¾  lcm.
·   ·   '*'­¸¸:¸ pow ¾                  © ¸*¾  power.
·   ·   'µ'­¸¸:¸ log ¾                  © ¸µ¾  log.
·   ·   '|'­¸¸:¸ res ¾                  © ¸|¾  residue.
·   ·   '±'­¸¸:¸ circle ¾               © ¸±¾  circle.
·   ·   '!'­¸¸:¸ binom ¾                © ¸!¾  binomial.
·   ·   'BAD OPERAND'ŒSIGNAL 11         ©      unexpected operand.
·   }
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                                                                          ··cx··

·   cfns„{                              © circular functions (scalar left arg).
·   ·   12­¸:(phs ¾)i 0                 ©  12±¾  phase ¾
·   ·   11­¸:1×rx´¾                     ©  11±¾  imaginary part of ¾
·   ·   10­¸:(mag ¾)i 0                 ©  10±¾  magnitude |¾
·   ·   9­¸:1×rx ¾                      ©   9±¾  real part of ¾
·   ·   8­¸:sqrt ¯1-rx ¾ mul ¾          ©   8±¾  (¯1-¾*2)*÷2
·   ·   7­¸:(exp ¾){(¸-¾)div ¸+¾}exp-¾  ©   7±¾  tanh ¾
·   ·   6­¸:0.5×(exp ¾)+exp-¾           ©   6±¾  cosh ¾
·   ·   5­¸:0.5×(exp ¾)-exp-¾           ©   5±¾  sinh ¾
·   ·   4­¸:sqrt 1+rx ¾ mul ¾           ©   4±¾  (1+¾*2)*÷2
·   ·   3­¸:(sin ¾)div cos ¾            ©   3±¾  tan ¾
·   ·   2­¸:cos ¾                       ©   2±¾  cos ¾
·   ·   1­¸:sin ¾                       ©   1±¾  sin ¾
·   ·   0­¸:sqrt 1-rx ¾ mul ¾           ©   0±¾  (1-¾*2)*÷2
·   ·   ¯1­¸:arcsin ¾                   ©  ¯1±¾  arcsin ¾
·   ·   ¯2­¸:arccos ¾                   ©  ¯2±¾  arccos ¾
·   ·   ¯3­¸:arctan ¾                   ©  ¯3±¾  arctan ¾
·   ·   ¯4­¸:c_4 ¾                      ©  ¯4±¾  (¾+1)×((¾-1)÷¾+1)*÷2
·   ·   ¯5­¸:lgn ¾+sqrt 1+rx ¾ mul ¾    ©  ¯5±¾  arsinh ¾
·   ·   ¯6­¸:arcosh ¾                   ©  ¯6±¾  arcosh ¾
·   ·   ¯7­¸:artanh ¾                   ©  ¯7*¾  artanh ¾
·   ·   ¯8­¸:-sqrt ¯1-rx ¾ mul ¾        ©  ¯8±¾  -(¯1-¾*2)*÷2
·   ·   ¯9­¸:¾                          ©  ¯9±¾  identity   ¾
·   ·   ¯10­¸:cj ¾                      © ¯10±¾  conjugate +¾
·   ·   ¯11­¸:¾ mul 1+ix ¾×0            © ¯11±¾   0j1×¾
·   ·   ¯12­¸:exp ¾ mul 1+ix ¾×0        © ¯12±¾  *0j1×¾
·   ·   'DOMAIN ERROR'ŒSIGNAL 11        ©        unexpected left arg.
·   }
·
·   circle„{                            © circle fns (heterogeneous left arg).
·   ·   lr li„‡,[1‡¼½½¸]¸               © real and imaginary part of left arg.
·   ·   0¹li=0:ŒSIGNAL 11               © non-real left arg: error.
·   ·   vr„,[1‡¼½½¾]¾                   © complex-vector right arg.
·   ·   ul„žlr                          © unique left arg scalar items.
·   ·   msks„‡ul°.=lr                   © mask per unique left arg.
·   ·   (½¾)½†+/msks\¨ul cfns¨msks/¨›vr © merge of operations on subarrays.
·   }
·
·   c_4„{¾ mul sqrt 1-rx rec ¾ mul ¾}   © ¯4±¾: ¾×(1-¾*¯2)*÷2
·
·   matdiv„{                            © matrix inverse/divide.
·   ·   ¸„1 0°.×=/†¼1‡½¾                © identity matrix for inverse.
·   ·   tabl„(²¼˜/1‡½¾),›‡[0]¾,¸        © elimination/ ··· 2 1 0 (¾,¸)
·   ·   soln„†elim/tabl                 © gauss_jordan elimination.
·   ·   (½¸)½³†³(0 1×1‡½¾)‡soln         © nested rslt…rank 3 array.
·   }
·
·   elim„{                              © gauss-jordan.
·   ·   mat„¾                           © name matrix for updating.
·   ·   p„¸+{¾¼—/¾}+/†¸‡mat[;¸]         © index of pivot row.
·   ·   mat[¸ p;]„mat[p ¸;]             © exchange ¸th and pth rows.
·   ·   mat[¸;]„mat[¸;]div¨mat[¸;¸]     © reduce col diagonal to 1.
·   ·   muls„mat[;¸]×¸¬¼œ½¾             © pivot row multiples.
·   ·   mat-muls°.mul mat[¸;]           © col off-diagonals reduced to 0.
·   }
·
·   mul„{(-š¸×¾)i+š¸×´¾}                © ¸×¾ product.
·   div„{((+š¸×¾)i-š¾×´¸)÷j chk+š¾*2}   © ¸÷¾ quotient.
·   chk„{0¹¾:ŒSIGNAL 11 ª ¾}            © ¸÷0 check div by 0i0.
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··cx··

·   floor„{                             © ˜¾ complex floor.
·   ·   c„˜¾ ª d„¾-c                    © containing unit square and offset.
·   ·   a„j 1ˆ+šd                       © on N-E side of N-W\S-E diagonal.
·   ·   b„0 1°.=<šd                     © towards N or E.
·   ·   c+a×b
·   }
·
·   res„{                               © ¸|¾ complex residue.
·   ·   z n„1 0=›j 0^.=¸                © zero and non-zero ¸.
·   ·   (z×¾)+n×¾-¸ mul floor ¾ div ¸+z © avoiding ¾÷0.
·   }
·
·   exp„{                               ©        ¾*0   ¾*1   ¾*2   ¾*3
·   ·   (1+rx ¾)¾ 2{                    ©  *¾ == --- + --- + --- + --- + ...
·   ·   ·   a t n„¸                     ©        !0    !1    !2    !3
·   ·   ·   tt„t mul ¾÷n                ©
·   ·   ·   a­aa„a+tt:aa                ©   a aa: old and new accumulated value.
·   ·   ·   aa tt(n+1)’ ¾               ©   t tt: old and new term.
·   ·   }¾                              ©      n: 2 3 4 ...
·   }
·
·   sin„{                               ©         ¾*1   ¾*3   ¾*5   ¾*7
·   ·   ¾ ¾ 1{                          ©  1±¾ == --- - --- + --- - --- + ...
·   ·   ·   a t n„¸                     ©         !1    !3    !5    !7
·   ·   ·   tt„t mul ¾÷×/0 1+n×2        ©
·   ·   ·   a­aa„a+tt×¯1*n:aa           ©   a aa: old and new accumluated value.
·   ·   ·   aa tt(n+1)’ ¾               ©   t tt: old and new term.
·   ·   }¾ mul ¾                        ©      n: 1 2 3 ...
·   }
·
·   cos„{                               ©         ¾*0   ¾*2   ¾*4   ¾*6
·   ·   (2 1/(1+rx 0×¾)1){              ©  2±¾ == --- - --- + --- - --- + ...
·   ·   ·   a t n„¸                     ©         !0    !2    !4    !6
·   ·   ·   tt„t mul ¾÷×/¯1 0+n×2       ©
·   ·   ·   a­aa„a+tt×¯1*n:aa           ©   a aa: old and new accumulated value.
·   ·   ·   aa tt(n+1)’ ¾               ©   t tt: old and new term.
·   ·   }¾ mul ¾                        ©      n: 1 2 3 ...
·   }
·
·   arcsin„{                            © ¯1±¾ == 0j¯1×µ(0j1×¾)+(1-¾*2)*÷2
·   ·   aa„sqrt 1-rx ¾ mul ¾            ©         Û             ÀÎÎÎaaÎÎÎÙ
·   ·   cj´lgn aa+´cj ¾                 ©         ÀÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÙ
·   }
·
·   arccos„{                            © ¯2±¾ == 0j¯1×µ¾+0j1×(1-¾*2)*÷2
·   ·   aa„sqrt 1-rx ¾ mul ¾            ©         Û           ÀÎÎÎaaÎÎÎÙ
·   ·   cj´lgn ¾+´cj aa                 ©         ÀÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÙ
·   }
·
·   arctan„{                            © ¯3±¾ == 0j¯1×µ(1+0j1×¾)×(÷1+¾*2)*÷2
·   ·   aa„sqrt rec 1+rx ¾ mul ¾        ©         Û               ÀÎÎÎaaÎÎÎÎÙ
·   ·   cj´lgn aa mul 1+rx´cj ¾         ©         ÀÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÙ
·   }
·
·   arcosh„{                            © ¯6±¾ == µ¾+(¾+1)×((¾-1)÷¾+1)*÷2
·   ·   up„1+rx ¾                       ©         Û  ÀupÎÙ  Û   Û ÀÎÙ   Û
·   ·   dn„¯1+rx ¾                      ©         Û         ÀdnÎÙ       Û
·   ·   lgn ¾+up mul sqrt dn div up     ©         ÀÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÙ
·   }

20



                                                                          ··cx··

·   artanh„{                            © ¯7±¾ == µ(1+¾)×(÷1-¾*2)*÷2
·   ·   aa„sqrt rec 1-rx ¾ mul ¾        ©         Û      ÀÎÎÎaaÎÎÎÎÙ
·   ·   lgn(1+rx ¾)mul aa               ©         ÀÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÙ
·   }
·
·   pow„{                               © ¸*¾ power.
·   ·   z n„1 0=›j 0^.=¸                © zero and non-zero ¸.
·   ·   n×exp ¾ mul lgn ¸+z             © power avoiding lgn 0.
·   }
·
·   lgn„{(µmag ¾)i phs ¾}               ©  µ¾ natural log.
·
·   log„{(lgn ¾)div lgn ¸}              © ¸µ¾ ¸-log.
·
·   gcd„{                               © ¸Ÿ¾ greatest common divisor.
·   ·   ¸­¸+¸:|¾                        © zero ¸: |¾
·   ·   lt ge„1 0=›j(+š|¸)<+š|¾         © ¸<¾ and ¸‰¾
·   ·   min„(lt×¸)+ge×¾                 © item-wise minima.
·   ·   max„(ge×¸)+lt×¾                 © item-wise maxima.
·   ·   min ’ min res max               © gcd in terms of residue.
·   }
·
·   lcm„{¸ mul ¾ div ¸ gcd ¾}           © ¸^¾ least common multiple.
·
·   fact„{                              ©  !¾ factorial.
·   ·   1=½½¾:,’,[«]¾                   © complex scalar: use complex ravel.
·   ·   i„¾+[0]1 0                      ©
·   ·   g„0.5772156649015329            © gamma
·   ·   z„i°.÷1+¼10000                  ©
·   ·   t„(exp z)div z+[0]1 0           ©
·   ·   c„(exp-g×i)div i                ©
·   ·   c mul†mul/›[¼½½¾]t              ©
·   }
·
·   binom„{(fact ¾)div(fact ¸)mul fact ¾-¸} © ¸!¾ binomial.
·
·   scalar„{                            © scalar extension.
·   ·   (½¸)­½¾:¸ ¸¸ ¾                  © identical shapes: continue.
·   ·   (½(½¸)~1)>½(½¾)~1:¸ ¸¸þ’’þ¾     © lower rank switched to left.
·   ·   1Ÿ.¬1‡½¸:ŒSIGNAL 5              © length error.
·   ·   (³(½³¾)½³¸)¸¸ ¾                 © reshape.
·   }
·
·   sepr„{~°(›''),1‡¨(1,¾¹¸)›' ',¾}     © ¸-separation.
·   join„{†¸{¸,¸¸,¾}/¾}                 © ¸-join
·   trim„{(-œ²¾=0)‡¾}                   © ¸j0 … ¸
·   fmt„{                               © rough format.
·   ·   cmat„†1/‡•¾                     © char matrix.
·   ·   0 2‡¯1²(~1 1º^šcmat=' ')/cmat   © without extra blank cols.
·   }
·
·   cj„×[0]°1 ¯1                        © +¾ complex conjugate.
·   mag„{(+š¾*2)*÷2}                    © |¾ (real) magnitude.
·   rec„{(cj ¾)÷j chk+š¾*2}             © ÷¾ reciprocal.
·
·   sqrt„{                              © square root.
·   ·   z n„1 0=›j 0^.=¾                © zero and non-zero ¾.
·   ·   n×exp 0.5×lgn ¾+z               © power avoiding lgn 0.
·   }
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··cx-cxdraw··

·   phs„{                               © 12±¾ polar phase ±¯1>‰±1.
·   ·   x y„›[1‡¼½½¾]¾                  © x and y coordinates.
·   ·   x0 xn„1 0=›0=x                  © points on/off y axis.
·   ·   top„(x0×±0.5)+xn×¯3±(|y)÷x+x0   © upper quadrants.
·   ·   (0Ÿ.¬¾)×(1-2×y<0)×top+±x<0      © other quadrants.
·   }
·
·   i„,[-÷2]                            © ¸i¾.
·   j„1 1°(°.×)                         © ¾i¾.
·   rx„{¸ 0 ¸¸[0]¾}                     © (real ¸)op(cmpx ¾)
·   ix„{0 ¸ ¸¸[0]¾}                     © (imaginary ¸)op(cmpx ¾)
·
·   nlit„{                              © numeric literal.
·   ·   nvec„–¨¨'jJ'°sepr¨' 'sepr ¾     © vector of r/i pairs.
·   ·   1=½nvec:2†œnvec                 © 1-literal: scalar.
·   ·   ³†2†¨nvec                       © otherwise: vector.
·   }
·
·   0::ŒSIGNAL ŒEN                      © pass errors back to caller.
·   cfn„¸¸{aa„¸¸ ª œŒCR'aa'}¾           © char rep of operand fn.
·   mon„0=ŒNC'¸' ª ¸„{¾}                © monadic call.
·   '•'­cfn:fmt'j'join¨•¨°trim¨³‡³¾     © j-format to char array.
·   '–'­cfn:nlit ¾                      © j-execute from char vector.
·   'Ž'=cfn:¸ matdiv ¾                  © matrix inverse/division.
·   mon:cfn monadic ¾                   © scalar monadic function.
·   ¸(cfn dyadic scalar)¾               © scalar dyadic function.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎcxdraw

cxdraw„{ŒIO ŒML„0                           © Complex function drawing.
·
·   ¸„2                                     © default zoom: ¯2j2..2j¯2.
·
·   draw„{                                  © MouseMove callback.
·   ·   _ _ y x _ _„¾                       © mouse coords.
·   ·   ¸„y x                               © previous coords (default here).
·   ·   a.onMouseMove„'draw'(y x)           © starting coords for next segment.
·   ·   from„†¸(y x)                        © domain endpoints.
·   ·   _„from poly blue                    © blue domain line.
·   ·   into„range from                     © draw range line in segments.
·   ·   coords†(y x)into                    © update coords in form Caption.
·   }
·
·   marks„{                                 © double click: mark domain & range.
·   ·   _ _ y x _ _„¾                       © mouse pointer coords.
·   ·   _„y x mark 1 blue                   © domain marker
·   ·   into„œ‡map under zg 3 2½y x         © maps_to (range) point.
·   ·   _„into mark 1 red                   © range marker.
·   ·   coords†(y x)into                    © update coords in form Caption.
·   }
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                                                                      ··cxdraw··

·   range„{                                 © draw range line in segments.
·   ·   dom„¾[0;]-[1](0.01×¼101)°.×-š¾      © 100 domain line segments.
·   ·   rng„map under zg dom                © corresponding range points.
·   ·   into„,¯1 2†rng                      © final points for coords fn.
·   ·   ~1¹(˜rng)¹¼101:into                 © no range points visible: quit.
·   ·   cut„100<÷š+/|2-/[1]†rng dom         © cut where red/blue slope > 100.
·   ·   ~1¹cut:{into}rng poly red           © no discontinuity: draw red line.
·   ·   eps„{´2 2†¯1´¾}                     © endpoints of range.
·   ·   1†cut:’ eps 1 0‡dom                 © first point is cut: ignore it
·   ·   ¯1†cut:’ eps ¯1 0‡dom               © last point is cut: ignore it.
·   ·   œ²’°eps¨(1,cut)›[0]dom              © draw both halves of line.
·   }
·
·   compile„{                               © ¾-expression … cx-expression.
·   ·   ¸„''                                © ¸ is accumulator.
·   ·   ¾­'':¸                              © no more input chars: done.
·   ·   fns„'+-×÷|—˜!*µ±^•Ÿ'                © primitive fns.
·   ·   ch„1†¾                              © next input char.
·   ·   ch¹fns:(¸,'(',ch,'cx)')’ 1‡¾        © function: + … (+cx)
·   ·   ~ch¹'¯',ŒD:(¸,ch)’ 1‡¾              © not a number: 'x' … 'x'
·   ·   n„+/^\¾¹ŒD,' ejEJ¯.'                © number (vector) length.
·   ·   exec„'(–cx''',(n†¾),''')'           © 1j2 3j4 … (–cx'1j2 3j4')
·   ·   (¸,exec)’ n‡¾                       © ... for all chars in expr ¾.
·   }
·
·   map„(compile ¾){                        © complex function interpreter.
·   ·   11::zg ¯1 ¯1                        © overflow: map to off-screen.
·   ·   5::’¨under(‡°³)¾                    © ¸¸ refuses array: try each point.
·   ·   ¸„{¾} ª –¸¸                         © compiled expr of ¾.
·   }                                       © :: C[] … C[]
·
·   plane„{                                 © complex plane.
·   ·   f„ŒNEW›'Form'                       © containing form
·   ·   f.(Posn Size)„(3 0)(60 45)          © top(ish) left.
·   ·   f.Caption„¾                         © ref to new form.
·   ·   f.onKeyPress„'keyp'                 © esc to quit.
·   ·
·   ·   coo„f.Coord                         © store current prop.
·   ·   f.Coord„'Pixel'                     © change prop.
·   ·   f.(Size„2½˜/Size)                   © make form square.
·   ·   f.Coord„coo                         © reset  prop.
·   ·
·   ·   a„f.ŒNEW›'Static'                   © white backdrop.
·   ·   a.(Posn Size)„(0 0)(100 100)        © occupies whole form.
·   ·
·   ·   line„{¸.ŒNEW'Poly'¾}                © new line.
·   ·
·   ·   fmto„{'Points'(‡³†¾)}               © points property for gui.
·   ·   a.re„a line›fmto 50,¨0 100          © real axis.
·   ·   a.im„a line›fmto 100 0,¨50          © imaginary axis.
·   ·
·   ·   posn„'Points'(50-50÷¸ ¸)            © bounding
·   ·   size„'Size'(100÷¸ ¸)                ©   square of
·   ·   {a}a.uc„a.ŒNEW'Ellipse'(posn size)  ©     unit "circle".
·   }
·
·   down„{                                  © MouseDown:
·   ·   1­4œ¾:a.onMouseMove„'draw'          © lft: start drawing.
·   ·   2­4œ¾:(a a).Visible„0 1             © rgt: clear screen.
·   }
·   stop„{a.onMouseMove„0}                  © MouseUp: stop drawing.
·   keyp„{'EP'­2œ¾:2 ŒNQ a.##'Close'}       © Esc key: quit.
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··cxdraw-cxsh··

·   coords„{                                © domain and range coords.
·   ·   nums„~°' '¨8 2°•¨³zg ¾              © format of coords to 2 dec places.
·   ·   glue„{†,°(¸°,)/¾}                   © ¸-join vector ¾.
·   ·   text„' -> 'glue‡'j'glue nums        © 'fm -> to'
·   ·   a.##.Caption„'cxdraw ',text         © display in Caption of Form.
·   }
·
·   mbrot„{                                 © poor man's Mandelbrot.
·   ·   _ _ y x _ _„¾                       © mouse pointer coords.
·   ·   to„,mapÿ10þzg†,‡y x                 © after 10 iterations.
·   ·   2^.‰|to:y x mark 0                  © in-bounds: mark point.
·   }
·
·   zg„†°((¸÷100÷2 ¯2)°×)°‡°(-°50)°´°³      © scale: complex from gui coords.
·   under„{¾¾ÿ¯1 ¸¸ ¾¾ ¾}                   © aka "dual".
·
·   red blue„{'FCol'(¾†255)}¨3 ¯3           © red and blue line colours.
·   mark„{'a.'ŒWC'Marker'¸,¾}               © unnamed marker object.
·   poly„{'a.'ŒWC'Poly'¸ ¾}                 © unnamed poly object.
·
·   a„¸ planeœŒSI                           © complex plane.
·
·   _„{                                     © regular drawing or mandelbrot?
·   ·   '¸'¹¾:a.onMouseMove„'mbrot'         © expression of '¸': mandelbrot.
·   ·   a.onMouseDown„'down'                © otherwise: regular drawing.
·   ·   a.onMouseDblClick„'marks'           © double-click to mark.
·   ·   1:a.onMouseUp„'stop'                © release to stop drawing.
·   }¾
·
·   ŒDQ a.##                                © await events.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎcxsh

cxsh„{                                          © Complex shell.
·   ¸„5                                         © round to {¸„5} decimal places.
·   ¸(ŒNS'').{                                  © operate in tmp space.
·   ·   ¸{                                      © expression translation:
·   ·   ·   fns„'+-×÷|—˜*µ±^•ŸŽ!'               © operand functions.
·   ·   ·   __„'{³††°.{¸ ¾}/(‡³†,‡³¸)##.to¨‡³†,‡³¾}'    © srce for ¸..¾ grid.
·   ·   ·   ‘‘„'{†¸¸/›[Œio]¾}'                  © srce for ¸¸/ reduction.
·   ·   ·   ri„'{›[1‡¼½½¾]¾}'                   © srce for real/imaginary split.
·   ·   ·   e„'›[Œio]'                          © srce for enclose first axis.
·   ·   ·   d„'†[Œio-÷2]'                       © srce for disclose first axis.
·   ·   ·   r„'{†{¸÷~0Ÿ.¬,¾}/',ri,'¾}'          © srce for (must be) real value.
·   ·   ·   c„'1 0°.×'                          © srce for real…complex.
·   ·   ·
·   ·   ·   shp„c,'½',e,'¾'                     © srce for monadic ½ shape.
·   ·   ·   rsp„d,'(',r,'¸)','½',e,'¾'          © srce for dyadic ½ reshape
·   ·   ·
·   ·   ·   str„{(mon ¾)‘ dya ¾}                © structural function: ,²´³
·   ·   ·   mon„{d,¾,e,'¾'}                     © monadic case.
·   ·   ·   dya„{d,'(',r,'¸)',¾,e,'¾'}          © dyadic case.
·   ·   ·
·   ·   ·   ‘„{'{',(ifm ¸),¾,'}'}               © monadic / dyadic.
·   ·   ·   ifm„{'0=Œnc''¸'':',¾,'ª'}           © srce for if-monadic guard.
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                                                                     ··cxsh-date

·   ·   ·   ''{                                 © ¸ is accumulator.
·   ·   ·   ·   ''­¾:¸                          © no more input chars: done.
·   ·   ·   ·   ch„1†¾                          © next input char.
·   ·   ·   ·   ch¹fns:(¸,'(',ch,'##.cx)')’ 1‡¾ © function: + … (+cx)
·   ·   ·   ·   ch='Î':(¸,__)’ 1‡¾              © grid: ¸..¾.
·   ·   ·   ·   ch='/':(¸,‘‘)’ 1‡¾              © reduction: ¸¸/
·   ·   ·   ·   ch='½':(¸,shp ‘ rsp)’ 1‡¾       © ½: shape/reshape.
·   ·   ·   ·   ch¹',²´³':(¸,str ch)’ 1‡¾       © structural functions.
·   ·   ·   ·   ~ch¹'¯',ŒD:(¸,ch)’ 1‡¾          © not a number: 'x' … 'x'
·   ·   ·   ·   n„+/^\¾¹ŒD,' ejEJ¯.'            © number (vector) length.
·   ·   ·   ·   exec„'(–##.cx''',(n†¾),''')'    © 1j2 3j4 … (–##.cx'1j2 3j4')
·   ·   ·   ·   (¸,exec)’ n‡¾                   © ... for all chars in expr ¾.
·   ·   ·   }'..' 'Î'##.subs ¾                  ©  [Î/..] input string.
·   ·   }{                                      © complex expression evaluation:
·   ·   ·   0::##.lcase(ŒIOœŒDM)~'–'            © catch all errors.
·   ·   ·   rslt„–¸¸ ¾                          © translate & execute.
·   ·   ·   '„'¹¾:0 0½0                         © assign: null output.
·   ·   ·   3=ŒNC'rslt':rslt                    © function: return it.
·   ·   ·   rnd„{(10*-¸)×˜0.5+¾×10*¸}           © round to ¸ decimal places.
·   ·   ·   •##.cx{1=­,¾:¸¸ ¾ ª ’¨¾}¸ rnd rslt  © array: format.
·   ·   }{                                      © evaluation loop:
·   ·   ·   in„##.rmcm•{¸}•„'    '              © input next string.
·   ·   ·   ­/¾ in~¨' ':0 0½''                  © terminate if ¾.
·   ·   ·   ''­in~' ':¸ ’ ¾                     © skip if all blanks.
·   ·   ·   Œ„¸ ¸¸ in                           © display evaluation.
·   ·   ·   ¸ ’ ¾                               © ... and so forth.
·   ·   }¾                                      © loop until ¾.
·   }¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdab

dab„{                                           © Drop All Blanks.
·   ŒML„3 ª ¸„' ' ª 1<­¾:(›¸)’¨¾                © nested?
·   1‰½½¾:¾~¸                                   © vector
·   2=½½¾:œ(‡¾)~¨›¸                             © matrix
·   (¯1‡½¾){(¸,1‡½¾)½¾}¸ ’,[¯1‡¼½½¾]¾           © array
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdate

date„{ŒML„0                             © ŒTS format from day number (Meeus).
·   ¸„¯53799                            © start of Gregorian calendar (GB).
·   qr„{›[1+¼½½¾](0,¸)‚¾}               © quotient and remainder.
·   Z F„1 qr ¾+2415020                  ©
·   a„˜(Z-1867216.25)÷36524.25          ©
·   A„Z+(Z‰¸+2415021)×1+a-˜a÷4          ©
·   B„A+1524                            ©
·   C„˜(B-122.1)÷365.25                 ©
·   D„˜C×365.25                         ©
·   E„˜(B-D)÷30.6001                    ©
·   dd df„1 qr(B-D)+F-˜30.6001×E        ©
·   mm„E-1+12×E‰14                      ©
·   yyyy„C-4715+mm>2                    ©
·   part„60 60 1000 qr˜0.5+df×86400000  ©
·   †[ŒIO-0.5]yyyy mm dd,part           ©
}
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days-ddft··

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdays

days„{                                      © Days since 1899-12-31 (Meeus).
·   ¸„17520902                              © start of Gregorian calendar.
·   yy mm dd h m s ms„7†›[¼¯1+½½¾]¾         © Œts-style 7-item date-time.
·   D„dd+(0 60 60 1000ƒ†h m s ms)÷86400000  © day with fractional part.
·   Y M„yy mm+¯1 12×›mmˆ2                   © Jan, Feb … month 13 14.
·   A„˜Y÷100                                © century number.
·   B„(¸<0 100 100ƒ†yy mm dd)×(2-A)+˜A÷4    © Gregorian calendar correction.
·   ¯2416544+D+B+œ+/˜365.25 30.6×Y M+4716 1 © (fractional) days.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎddft

ddft„{ŒIO ŒML„0                             © Display derived function tree.
·
·   stick fork„{                            © one- and two-operand branch chars.
·   ·   tl hz br bt tr sp„¾                 © top left, horiz, bottom right ...
·   ·   (sp tl hz br)(sp hz sp tl tr bt)    © ' ÚÎÙ'   ' Î ÚÌÁ'
·   }¾œ'.-''''. ' 'ÚÎÙÁÌ '                  © clunky or smooth chars.
·
·   trav„{                                  © traverse, accumulating subtrees.
·   ·   ~isderv ¾:leaf ¾                    © dfn: {¸} {¾} ...
·   ·   (,2)­½¾:mop ’¨¾                     © monadic operator.
·   ·   (,3)­½¾:dop ’¨¾                     © dyadic operator.
·   ·   leaf ¾                              © otherwise, format as leaf.
·   }
·
·   mop„{                                   © operator with one operand.
·   ·   land oper„‡¨¾                       © split function.
·   ·   pad„+/^\' '=œland                   © padding for top line.
·   ·   topr„((pad+2)/' ')°,¨oper           © tabbed operator.
·   ·   †(topr,‡pad 1 1 1/stick),land       © subtree matrix.
·   }
·
·   dop„{                                   © operator with two operands.
·   ·   land oper rand„¾                    © split function.
·   ·   subs„land mesh rand                 © merged subtrees.
·   ·   tops„¯1‡0 1º' '¬' ',œ‡subs          © connections points.
·   ·   xvec„{(2×¾)++\¾}tops                © character index vector.
·   ·   tpos„{(¼½¾)=(¾¼1)+˜0.5×+/1=¾}xvec   © posn of t-piece.
·   ·   head„(xvec+4×tpos)œ¨›fork           © forked subtree joiner.
·   ·   otab„(~Ÿ\tpos)/' '                  © operator padding.
·   ·   †(otab°,¨‡oper),‡head®subs          © subtree matrix.
·   }
·
·   mesh„{                                  © meshed left and right subtrees.
·   ·   lbr rbr„›[1 2]†(²¸)¾                © sub branches with same no of rows.
·   ·   lft rgt„{+/^\' '=¾}¨lbr rbr         © left and rgt adjacent blanks.
·   ·   gap„˜/lft+rgt                       © narrowest gap.
·   ·   dpl„lft˜gap                         © chars to drop from left subtree.
·   ·   dpr„0—gap-dpl                       ©   ..      ..      right   ..
·   ·   lvec„²¨dpl‡¨‡lbr                    © left rows.
·   ·   rvec„dpr‡¨'   '°,¨‡rbr              © right rows, padded with min gap.
·   ·   trim„{(~^\^š¾=' ')/¾}               © trim off outer blank cols.
·   ·   trim{²¸¸²¸¸ ¾}†lvec,¨rvec           © meshed subtrees.
·   }
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                                                                     ··ddft-decf

·   isderv„{                                © is (Œcr of) a derived function?
·   ·   1¬½½¾:0                             © not a vector: no
·   ·   2 3^.¬½¾:0                          © not a 2- or 3-vector: no.
·   ·   1<|­¾:1                             © deep: possibly.
·   ·   (1œ¾)¹'/\š™.¨°þ&'                   © if primitive operator.
·   }
·
·   leaf„{                                  © format leaf.
·   ·   dots„{(¾¼¸)œ¨›¾,'·'}                © dots for blanks.
·   ·   {¾ dots(,¾)~' '}ŒFMT ¾              © char matrix.
·   }
·
·   fn„¸¸ ª trav ŒCR'fn'                    © display operand tree.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdeb

deb„{                                           © Drop Ending Blanks.
·   ¸„' ' ª 1<|­¾:(›¸)’¨¾                       © nested?
·   2<½½¾:(¯1‡½¾){(¸,1‡½¾)½¾}¸ ’,[¯1‡¼½½¾]¾     © array
·   b„¾¹¸                                       © mask
·   1‰½½¾:((^\b)‹²^\²b)/¾                       © vector
·   b„^šb ª ((^\b)‹²^\²b)/¾                     © matrix
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdec

dec„{ŒML ŒIO„0                                      © Decimal from hexadecimal
·   ³16ƒ16|'0123456789abcdef0123456789ABCDEF'¼³†¾   © ·· array of char vectors.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdecf

decf„{ŒML ŒIO„0                     © Numbers from hex of float.
·   1<½½¾:†’¨‡¾                     © vector-wise:
·   ' '¹¾:’¨{1‡¨(¾=' ')›¾}' ',¾     © scalar-wise:
·   cols„{(((½,¾)÷¸),¸)½¾}          © ¾ reshaped to ¸ cols.
·   XD„'0123456789ABCDEF'           © upper hex digits.
·   xd„'0123456789abcdef'           © lower hex digits.
·   ucase„(XD,XD)[(XD,xd)¼¾]        © upper case hex.
·   big„œ83 ŒDR 256                 © big-endian.
·   big:œ645 ŒDR,³(4/2)‚XD¼ucase    © floating scalar.
·   swap„16 cols´2 cols ucase       © byte-swapped hex chars.
·   bits„1=(4/2)‚XD¼swap            © 4×n×16 bit-array.
·   œ645 ŒDR,[1 2]2 0 1³bits        © floating scalar.
}
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defn-dfnscode··

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdefn

defn„{ŒML„0                                     © D-fine function.
·   •„(~'„'¹¾)/¾,'„{'                           © default: prompt first line.
·   ŒFX(~'„'¹¾){                                © fix accumulated lines.
·   ·   or„{(¸¸ ¾)Ÿ¾¾ ¾}                        © this or that.
·   ·   qt„{¾^¯1²¾}°{¬\¾=''''}                  © mask of quoted strings.
·   ·   cm„Ÿ\°~°('©'°¬or qt)                    © mask of line comments.
·   ·   dt„~°('·'°¬or cm or qt)                 © mask of white dots.
·   ·   zap„{(~¸¸ ¾){¸\¸/¾}¾}                   © blank ¾ where ¸.
·   ·   ask„((~¸)/'  ·   ')°{(½¸)‡•{¸}•„¸,¾}    © quote-quad prompt.
·   ·   put„{(dots ¾-¸),¸/'}'}                  © dot-indented prompt.
·   ·   get„dt zap°ask                          © dot-free input.
·   ·   sig„cm or qt zap                        © significant tokens.
·   ·   dots„{,†¾½›4†'·'}                       © white-dot tabs.
·   ·   part„{(0 1=›Ÿ\(sig ¾)¹¸)/¨›¾}           © partition at first ¸.
·   ·   last„{(²^\¸¬²¾)/¾}                      © last ¸-separated segment.
·   ·   0 0(¸‡›'')''{dp bk la ca„¸              © depth exdent and accumulators.
·   ·   ·   ¾­'':dp 0(la,›ca)''’ get bk put dp  © empty: prompt for next line.
·   ·   ·   ''­~°' 'sig ¾:dp 0 la(ca,¾)’''      © no significant chars:continue.
·   ·   ·   head tail„'{}'part ¾                © split at dfn start or end.
·   ·   ·   back„~1¹':„'¹'ª'last sig head       © not guard or assign: exdent.
·   ·   ·   '{'­œtail:(ca,head,'{')’{           © new dfn: input inner dfn.
·   ·   ·   ·   la ca rem„(dp+1)0 la ¸ ¸¸ ¾     © inner dfn and remaining chars.
·   ·   ·   ·   dp=0:1‡la,›ca                   © return from depth 0: done.
·   ·   ·   ·   dp back la ca ¸¸ rem            © continue with outer level.
·   ·   ·   }1‡tail                             © line[0] chars, eg: {Œio„0.
·   ·   ·   '}'­œtail:la(ca,head,'}')(1‡tail)   © end of dfn: acc and remainder.
·   ·   ·   dp back la(ca,¾)’''                 © prompt exdented if no more.
·   ·   }(~¸)/¾                                 © from initial first line.
·   }¾,(~'„'¹¾)/'„{'                            © starting 'fn„{'.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdet

det„{ŒIO ŒML„0                          © Determinant of matrix ¾.
·   1{                                  © initial accumulator.
·   ·   0 0­½¾:¸                        © null matrix: finished.
·   ·   (¸×œ¾)’ 1 1‡¾-¾[;0]°.×¾[0;]÷œ¾  © accumulator ’ sub-matrix.
·   }¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdfnscode

dfnscode„{ŒIO ŒML„1                         © Formatted dfns code.
·
·   pairs„{(¾~' ')(80†¨ŒNR ¾)}¨‡ŒNL 3 4     © (name code) pair for each fn/op.
·
·   ¸„8 6 ª mino minw„¸                     © min orphan and widow lines.
·
·   fmt„{                                   © format source code with title.
·   ·   ttl„(-cols)†(cols/'Î'),¸            © title: ÎÎ···ÎÎname
·   ·   ttl'',‡dots†¾                       © titled lines of code.
·   }
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·   collect„« «°{                           © collect into pages.
·   ·   pages page„¸                        © completed and current pages.
·   ·   0=½¾:pages,›page                    © no more: collect final page.
·   ·   sep„(page­«)‡›''                    © separator.
·   ·   xpage„page,sep,œ¾                   © extended page.
·   ·   lpp‰½xpage:pages xpage ’ 1‡¾        © enough space: accumulate fnop.
·   ·   mino>lpp-½page:(pages,›page)« ’ ¾   © near end: form-feed.
·   ·   head tail„page split sep,œ¾         © split next fnop.
·   ·   (pages,›head)« ’(›tail),1‡¾         © accumulate part fnop and spill.
·   }
·
·   split„{                                 © split fnop over page.
·   ·   gaps„^/(†¾)¹'· '                    © gaps - good places to split.
·   ·   rem„lpp-½¸                          © remaining lines.
·   ·   spts„gaps/¼½gaps                    © split points.
·   ·   msko„minoˆspts                      © avoiding too-small orphans.
·   ·   mskw„minwˆ(½¾)-spts                 © avoiding too-small widows.
·   ·   mskl„sptsˆlpp-½¸                    © avoiding too many lines per page.
·   ·   mask„msko^mskw^mskl                 © intersection of restrictions.
·   ·   spt„—/mask/spts                     © largest split point.
·   ·   1¹mask:(¸,¯1‡spt†¾)(spt‡¾)          © split at best point.
·   ·   ×½¸:¸{¸ ¾}(~^\gaps)/¾               © no split point: skip to new page.
·   ·   (lpp†¾)(lpp‡¾)                      © and break at max lines per page.
·   }
·
·   heads„{                                 © ··from-to·· page headings.
·   ·   (_ lt)(mf mt)(rf _)„¾               © previous and following page names.
·   ·   lft rgt„(lt mt­¨mf rf)/¨›'··'       © left and right continuation dots.
·   ·   this„†{¸,'-',¾}/žmf mt              © name or name pair.
·   ·   lft,this,rgt                        © page heading.
·   }¨°{‡³†¯1 0 1²¨›¾}°{                    © 3-item moving window.
·   ·   ¸„« « ª heads name„¸                © accumulation and current name.
·   ·   0=½¾:heads                          © done: from-to vector.
·   ·   page„œ¾                             © next page.
·   ·   hips„~°'Î'¨('Î'=œ¨page)/page        © header lines in page.
·   ·   fm„œ('Î'=œœpage)²name(œhips,›name)  © "from" name.
·   ·   to„œ²(›name),hips                   © "to" name
·   ·   (heads,›fm to)to ’ 1‡¾              © for each page.
·   }
·
·   align„{(¼½¾){(cols×1-2×2|¸)†¾}¨¾}       © odd-even page alignment.
·   sort„{¾[(' ',ŒA)“ucase†œ¨¾]}            © case-insensitive alpha-first sort.
·   even„{¾,(2|½¾)/›0½›''}                  © pad to even no. of pages.
·   ul„{(¸½' ')°,¨{'-'}¨\¾ ¾}               © underlined text.
·   cntr„{‡¸†(-(½¾)+˜(¸-½¾)÷3 2)†¾}         © centred title.
·
·   lpp cols„¾ 80-3 0                       © lines and cols per page.
·   ttl„'Functions and Operators'           © title ··
·   tpg„›(lpp cols+2 0)cntr box' ',¹2†¨ttl  ©   page.
·
·   rvec„lpp†¨collect†fmt/¨sort pairs       © raw pages vector.
·   hvec„1‡align heads(›''),rvec            © aligned from-to page headings.
·
·   pnos„align•°,¨¼½tpg,rvec                © aligned page-numbers.
·
·   1:_„†¨(tpg,hvec{¸'',¾}¨rvec),°›¨pnos    © page matrices with tops & tails.
}
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ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdfnsnotes

dfnsnotes„{ŒIO ŒML„1                            © Formatted dfns notes.
·   fnops„~°' '¨‡ŒNL 3 4                        © fns/ops in dfns workspace.
·   ¸„8 6 ª mino minw„¸                         © min orphan and widow lines.
·   lpp cols„¾ 80-1 0                           © (lines cols)-per-page.
·   cont„4‡¨{('·'=œ¨¾)/¾}ltov notes.contents    © contents page.
·   split„{(0 1=›Ÿ\'©'=¾)/¨›¾}¨cont             © split-off comments.
·   nvec„~°' '¨‡notes.ŒNL 2                     © notes vector
·   cvec„nvecžþnvec•þ{(œ¾)~' ·'}¨split          ©   in contents page order.
·
·   nfmt„{                                      © format of dfns notes pages.
·   ·   segt„«°{                                © segment.
·   ·   ·   lpp‰½¾:¸ ¾                          © ¾ fits in current page: done.
·   ·   ·   tlb„{(Ÿ\~¾¹›'')/¾}                  © trim leading blank lines
·   ·   ·   then„¸{(¸¸,›¸†¾)¾¾ tlb ¸‡¾}’        © issue current page & continue.
·   ·   ·   cols„²œ°½¨(lpp+1)†¾                 © cols per line in next page.
·   ·   ·   ~0¹cols:lpp then ¾                  © no nice break: chop at rows.
·   ·   ·   take„1+lpp-cols¼0                   © nice chunk for this page.
·   ·   ·   take<mino:lpp then ¾                © too small: page break.
·   ·   ·   tail„¯2†take†¾                      © last two lines in chunk.
·   ·   ·   intro„{(¸­'')^':'=œ²¾}/             © stand-alone introducer.
·   ·   ·   intro tail:(take-2)then ¾           © defer introducer.
·   ·   ·   take then ¾                         © otherwise: issue chunk.
·   ·   }
·   ·
·   ·   foldl„{†¸¸þ/(²¾),›¸}                    © Fold (reduce) from the left.
·   ·
·   ·   trim„{                                  © notes ~ trailing index lines.
·   ·   ·   rmdx„{(~(6†¨¾)¹'Index'°,¨':;')/¾}   © without Index lines.
·   ·   ·   rmtn„{(²Ÿ\²~¾¹›'')/¾}               © ~ trailing null lines.
·   ·   ·   rmtn rmdx ltov notes.–¾             © index lines removed.
·   ·   }
·   ·
·   ·   dict pages page„« « «{                  © dictionary and notes pages.
·   ·   ·   (dt pages page)(tag lines)„¸ ¾      © pages done and current page.
·   ·   ·   mino>lpp-½page:dt(pages,›page)« ’ ¾ © page break for new note.
·   ·   ·   sepr„›(-cols)†(cols/'Î'),tag        © note separator.
·   ·   ·   this„sepr,lines,'' ''               © note header.
·   ·   ·   dict„dt,(œ½pages)dent tag lines     © extended dictionary.
·   ·   ·   (›dict),²{pages,¾}\²segt page,this  © note pagination.
·   ·   }foldl{                                 © left-to-right accumulation.
·   ·   ·   _ vals„‡³†¾                         © remove "See: ..." notes.
·   ·   ·   (1<œ°½¨vals)/¾                      © filter out 1-liners.
·   ·   }{                                      © left-to-right accum of pages.
·   ·   ·   ¾(trim ¾)                           © note lines.
·   ·   }¨¾~›'contents'                         © contents handled elsewhere.
·   ·
·   ·   (ždict){¸ ¾}pages,›page                 © dictionary and complete pages.
·   }
·
·   cnos„{                                      © contents page numbering.
·   ·   hd tl„(0 1=›Ÿ\'©'=¾)/¨›¾                © before and after comment.
·   ·   name„hd~'· '                            © note reference,
·   ·   page„pageno name                        ©   note.pageno
·   ·   head„name page subs hd                  ©   substituted for name.
·   ·   pad„(4-,†-/½¨head hd)½' '               © compensatory padding.
·   ·   head,pad,tl                             © amended content line.
·   }
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·   xfmt„{                                      © index pages format.
·   ·   head tags„‡³†¾                          © head word and note refs.
·   ·   hwid„1+,†—/½¨head                       © head word column width.
·   ·   pad„hwid½2†'·'                          © · · · padding.
·   ·   brk„{—/{¾/¼½¾}cols†¾=' '}               © line-break column number.
·   ·   tlb„{(Ÿ\' '¬¾)/¾}                       © trim leading blanks.
·   ·   †,/head{                                ©
·   ·   ·   head„¸,(½¸)‡pad                     © padded head word.
·   ·   ·   line„head,†{¸,'  ',¾}/pageno¨¾      © page-numbered note refs.
·   ·   ·   cols‰½line:›line                    © all fits in one line: done.
·   ·   ·   take„brk line                       © line-break column.
·   ·   ·   (›take†line){                       © accumulated wrapped lines.
·   ·   ·   ·   next„pad,¾                      © padded continuation line.
·   ·   ·   ·   cols‰½next:¸,›next              © fits in one line: done.
·   ·   ·   ·   take„brk next                   © next line break point.
·   ·   ·   ·   (¸,›take†next)’ tlb take‡next   © wrap following note refs.
·   ·   ·   }tlb take‡line                      © spill-over notes refs.
·   ·   }¨tags                                  © for each note ref.
·   }
·
·   dent„{                                      © dictionary entry.
·   ·   tag lines„¾                             © note title & head lines.
·   ·   head„(^\~lines¹›'')/lines               © head lines.
·   ·   mvec„'##.'°º¨head                       © masks of ##.func.
·   ·   ~1¹†mvec:›tag ¸                         © none: note title only.
·   ·   refs„†,/mvec{                           © func refs in head lines.
·   ·   ·   {3‡(^\~¾¹' )')/¾}¨¸›¾               © funcs staring ##.···
·   ·   }¨head                                  © for each head line.
·   ·   (refs,›tag){¸ ¾}¨¸                      © (name page) ...
·   }
·
·   fnopx„{                                     © func/op index.
·   ·   fns„pageno¨sort ¾                       © func.page ...
·   ·   mask„³(lcaseœ¨fns)°.=(lcase ŒA)žŒAV     © selection mask.
·   ·   rnd„{¸×—¾÷¸}                            © round up to ¸.
·   ·   sep„2                                   © entry separation.
·   ·   tab„sep+œ²½†fns                         © tab stops for max fn name.
·   ·   epl„˜(cols-1+sep)÷tab                   © entries per line.
·   ·   †{¸,(›''),¾}/{                          © collection of
·   ·   ·   lines„{,†tab†¨¾}¨(ŒIO=epl|¼½¾)›¾    © lines per initial char.
·   ·   ·   chars„(½lines)†›(sep+1)†ucaseœœ¾    © initial char and
·   ·   ·   ,/³†chars lines                     ©   lines.
·   ·   }¨(‡(Ÿ/mask)šmask)/¨›fns                © functions per a-z.
·   }
·
·   also„'See also:'°{                          © page number See also: items.
·   ·   msk„œ¨‡¸º†¾                             © mask of "See also:" lines.
·   ·   ~1¹msk:¾                                © none: done.
·   ·   sepr„{~°' '¨(¾=' ')›¾}                  © separate at blanks.
·   ·   join„{¸,' ',¾}                          © join with blanks.
·   ·   refs„sepr°((½¸)°‡)¨msk/¾                © page references.
·   ·   lines„¸°join¨{†join/pageno¨¾}¨refs      © augmented lines.
·   ·   (1+msk)mesh ¾(msk\lines)                © updated page.
·   }
·
·   dict npages„nfmtžcvec                       © page index and note pages.
·   fp„2+{2×—¾÷2}—(œ½cont)÷lpp                  © page no of first note.
·
·   xpnd„' '°,°¹°(2°†¨)                         © ·e·x·p·a·n·d·
·   sttl„{‡¸†(-(½¾)+˜(¸-½¾)÷3 2)†¾}°box°xpnd    © section title page.
·   even„{¾,(2|½,¾)/›0½›''}                     © pad to even no. of pages.
·   split„{(ŒIO=¸|¼½¾)›¾}                       © split every ¸ cols.
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·   ssplit„{¸„«                                 © smart split.
·   ·   ¸¸‰½¾:¸,›¾                              © trailing lines: done
·   ·   msk„(†¸¸†¾)^.=' '                       © mask of blank lines.
·   ·   ~1¹msk:(¸,›¸¸†¾)‘ ¸¸‡¾                  © none: chop at ¸¸ lines.
·   ·   td„—/msk/¼½msk                          © take/drop.
·   ·   (¸,›¯1‡td†¾)’ td‡¾                      © next page and trailing rows.
·   }
·   splits„{¸{1‡¨(¸=¾)›¾}¸,œ¾}                  © split every ¸-character.
·   valu„{fm to„¸ ª (fm¼›¾)œto,›¾}              © association list look-up.
·   sort„{¾[“lcase†œ¨¾]}                        © case-insensitive sort.
·   pageno„(‡³†{¸,'.',•fp+¾}\¨dict)°valu        © note.page from dictionary.
·   pgno„{¾,›(cols×1-2×2|¸)†•¸}                 © page numbering.
·   cpages„lpp ssplit cnos¨cont                 © content pages.
·   ul„{(¸½' ')°,¨{'-'}¨\¾ ¾}                   © underlined text.
·
·   tx px ax„notes°index¨':;­'                  © topic, person & alias indices.
·
·   ct„'Contents'                               © contents section title.
·   nt„'Notes'                                  © notes section title.
·   pt„'Person Index'                           © person index title.
·   ft„'Function/Operator Index'                © function index title.
·   tt„'Topic Index'                            © topic index title.
·
·   sees„{›'see ',¾}\¨'…'splits¨ax              © alias lines.
·   tndx„lpp split(0 ul tt),xfmt sort sees,tx   © topic index pages.
·   pndx„lpp split(0 ul pt),xfmt px             © person index pages.
·   fndx„lpp split(3 ul ft),fnopx fnops         © funop index pages.
·   pvec„†,/ct nt pt ft tt{                     © section titles
·   ·   even(›lpp cols sttl ¸),¾                © ¸-section.
·   }¨cpages(also¨npages)pndx fndx tndx         © section pages.
·   1:_„(¼½pvec){†cols†¨¸ pgno lpp†¾}¨pvec      © numbered pages.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdfspan

dfspan„{                © Depth-first spanning tree: graph ¸ from vertex ¾.
·   tree„{¯2}¨¸         © initial tree: all unvisited vertices.
·   graph„¸             © ¸ is graph vector.
·   {tree}¯1{           © return final value of tree.
·   ·   ¯2¬¾œtree:0     © vertex visited: backtrack.
·   ·   tree[¾]„¸       © backlink vertex.
·   ·   «­¾œgraph:0     © no exits: backtrack.
·   ·   ¾ ’¨¾œgraph     © follow vertices in order.
·   }¾                  © from starting vertex.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdice

dice„{                  © Interpret a throw of dice.
·   ¾­6 6:'Box Cars'
·   ¾­1 1:'Snake Eyes'
·   =/¾:'Pair'
·   7=+/¾:'Seven'
·   'Unlucky'
}
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                                                                          disp··

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdisp

disp„{ŒIO ŒML„0                             © Boxed sketch of nested array.
·
·   ¸„« ª opt ldr ctd„3†¸,3/1               © ¸: decorated, box_chars, centred.
·
·   ul uc ur„ldrœ²'ÚÂÌ' '.'                 © upperÎÎÌ ÚÎÎÎleft
·   ml mc mr„ldrœ²'ÃÏÝ' '|+|'               © middleÎÏ×ÏÎcentre
·   ll lc lr„ldrœ²'ÀÁÙ' ''''                © lowerÎÎÙ ÀÎÎright
·   vt hz„ldrœ'|-' 'ÛÎ'                     © vertical and horizontal.
·
·   box„{                                   © Recursively box nested array.
·   ·   isor ¾:ŒFMT›¾                       © Œor: '’name'.
·   ·   1‰|­¾:open ŒFMT open ¾              © simple array: format.
·   ·   subs„expand ’¨matr open ¾           © expanded boxed sub-arrays.
·   ·   odec„(shape ¾)outer subs            © outer type and shape decoration.
·   ·   idec„inner ¾                        © inner type and shape decorations.
·   ·   (odec,idec)collect subs             © collected, formatted sub-arrays.
·   }
·
·   expand„{                                © Align and centre sub-arrays.
·   ·   rows cols„sepr½¨¾                   © sub-array dimensions.
·   ·   sizes„(—/rows)°.,—šcols             © expanded sub-array sizes.
·   ·   ctd=0:sizes†¨¾                      © top-left alignment.
·   ·   v h„sepr—0.5×†(½¨¾)-sizes           © vertical and horizontal rotation.
·   ·   v´¨h²¨sizes†¨¾                      © centred expanded sub-arrays.
·   }
·
·   outer„{                                 © Outer decoration.
·   ·   sizes„1 0{œ‡(³ÿ¸)¾}¨sepr½¨¾         © row and col sizes of sub-arrays.
·   ·   sides„sizes/¨¨vt hz                 © vert and horiz cell sides.
·   ·   bords„1‡¨ml uc glue¨sides           © joined up outer borders.
·   ·   †,¨/(ul'')¸ bords(ll ur)            © vertical and horizontal borders.
·   }
·
·   inner„{                                 © Inner sub-array decorations.
·   ·   deco„{(type ¾),shape ¾}             © type and shape decorators.
·   ·   sepr deco¨matr open ¾               © decorators: tt vv hh .
·   }
·
·   collect„{                               © Collect sub-arrays.
·   ·   lft top tt vv hh„¸                  © array and sub-array decorations.
·   ·   boxes„vv right(tt hh)lower ¾        © cells boxed right and below.
·   ·   lft,top®†®š,/open boxes             © completed collection.
·   }
·
·   lower„{                                 © Border below each sub-array.
·   ·   bot„{¾®(-1œ½¾)†¸ split ¾}           © lower border.
·   ·   split„{((¯2+1œ½¾)/hz)glue ¸}        © decorators split with horiz line.
·   ·   (matr†,¨/¸)bot¨matr ¾               © cells bordered below.
·   }
·
·   right„{                                 © Border right each sub-array.
·   ·   types„2ƒ¨(¼½¾)=›¯1+½¾               © right border lower corner types.
·   ·   chars„mc mr lc lr[types]            ©    ..     ..      ..      chars.
·   ·   rgt„{¾,(¯2+œ½¾)1 1/vt,¸}            © form right border.
·   ·   ((matr ¸),¨chars)rgt¨¾              © cells bordered right.
·   }
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·   type„{                                  © Type decoration char.
·   ·   opt<|­¾:hz                          © nested: 'Î'
·   ·   isor ¾:'’'                          © Œor:    '’'
·   ·   sst„{                               © simple scalar type.
·   ·   ·   0=opt×½½¾:hz                    © undecorated or scalar •¾: char,
·   ·   ·   (œ¾¹'¯',ŒD)œ'#~'                © otherwise, number or space ref.
·   ·   }°•                                 © • distinguishes type of scalar.
·   ·   0=­¾:sst ¾                          © simple scalar: type.
·   ·   {(1=½¾)œ'+'¾}ž,sst¨open ¾           © array: mixed or uniform type.
·   }
·
·   shape„{                                 © Row and column shape decorators.
·   ·   0=opt×½½¾:vt hz                     © scalar or no decoration.
·   ·   cols„(×¯1†½¾)œ'´…'                  © zero or more cols.
·   ·   rsig„(××/¯1‡½¾)œ'²‡'                © zero or more rows.
·   ·   rows„(¯1+3˜½½¾)œvt rsig'”'          © high rank decorator overrides.
·   ·   rows cols                           © shape decorators.
·   }
·
·   matr„{†,‡¾}                             © Matrix from non-scalar array.
·   sepr„{+/¨1›†¾}                          © Vec-of-mats from mat-of-vecs.
·   open„{16::(1—½¾)½›'[ref]' ª (1—½¾)½¾}   © Stretch to expose nulls.
·   isor„{1 «­(­¾)(½¾)}                     © Is Œor of object?
·   glue„{†¸{¸,¸¸,¾}/¾}                     © Intersperse ¾ with ¸s.
·
·   box ¾                                   © recursively box array.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdisplay

display„{ŒIO ŒML„0                              © Boxed display of array.
·
·   ¸„1 ª chars„¸œ'..''''|-' 'ÚÌÀÙÛÎ'           © ¸: 0-clunky, 1-smooth.
·
·   tl tr bl br vt hz„chars                     © Top left, top right, ...
·
·   box„{                                       © Box with type and axes.
·   ·   vrt hrz„(¯1+½¾)½¨vt hz                  © Vert. and horiz. lines.
·   ·   top„(hz,'´…')[¯1†¸],hrz                 © Upper border with axis.
·   ·   bot„(œ¸),hrz                            © Lower border with type.
·   ·   rgt„tr,vt,vrt,br                        © Right side with corners.
·   ·   lax„(vt,'²‡')[¯1‡1‡¸],¨›vrt             © Left side(s) with axes,
·   ·   lft„³tl,(†lax),bl                       © ... and corners.
·   ·   lft,(top®¾®bot),rgt                     © Fully boxed array.
·   }
·
·   deco„{¸„type open ¾ ª ¸,axes ¾}             © Type and axes vector.
·   axes„{(-2—½½¾)†1+×½¾}                       © Array axis types.
·   open„{16::(1—½¾)½›'[ref]' ª (1—½¾)½¾}       © Expose null axes.
·   trim„{(~1 1º^š¾=' ')/¾}                     © Remove extra blank cols.
·   type„{{(1=½¾)œ'+'¾}ž,char¨¾}                © Simple array type.
·   char„{«­½¾:hz ª (œ¾¹'¯',ŒD)œ'#~'}°•         © Simple scalar type.
·
·   {                                           © Recursively box arrays:
·   ·   0=­¾:' '®(open ŒFMT ¾)®(¾¹ŒAV)œ' -'     © Simple scalar.
·   ·   1 «­(­¾)(½¾):'’' 0 0 box ŒFMT ¾         © Object rep: ŒOR.
·   ·   1=­¾:(deco ¾)box open ŒFMT open ¾       © Simple array.
·   ·   ('¹'deco ¾)box trim ŒFMT ’¨open ¾       © Nested array.
·   }¾
}
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ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdisplayr

displayr„{ŒIO ŒML„0                                                    © Boxed d
·   ¸„1 ª chars„¸œ'..''''|-' 'ÚÌÀÙÛÎ'                                  © ¸: 0-cl
·   tl tr bl br vt hz„chars                                            © Top lef
·
·   box„{                                                              © Box wit
·   ·   vrt hrz„(¯1+½¾)½¨vt hz                                         © Vert. a
·   ·   top„(1+½hrz)†(œ(¯1†¸)¦hz,'´',›•¯1†1œ¸),hrz                     © Upper b
·   ·   bot„(½top)†(œ2‡¸),hrz                                          © Lower b
·   ·   rgt„tr,vt,vrt,br                                               © Right s
·   ·   lax„(œ¨(¯1‡3‡¸)¦¨(-1—¯1+½1œ¸)†(›vt,'²'),¨›°•¨¯1‡0,1œ¸),¨›vrt   © Left si
·   ·   lax„(›1+½vrt)†¨(lax~¨›' '),¨vt                                 © Pad and
·   ·   lft„³tl,(†lax),bl                                              © ... and
·   ·   lft,(top®¾®bot),rgt                                            © Fully b
·   }
·
·   deco„{¸„type open ¾ ª (½½¾),(›½¾),¸,axes ¾}                        © Type an
·   axes„{(-2—½½¾)†1+×½¾}                                              © Array a
·   open„{16::(1—½¾)½›'[ref]' ª (1—½¾)½¾}                              © Expose
·   trim„{(~1 1º^š¾=' ')/¾}                                            © Remove
·   type„{{(1=½¾)œ'+'¾}ž,char¨¾}                                       © Simple
·   char„{«­½¾:hz ª (œ¾¹'¯',ŒD)œ'#~'}°•                                © Simple
·
·   {                                                                  © Recursi
·   ·   0=­¾:' '®(open ŒFMT ¾)®(¾¹ŒAV)œ' -'                            © Simple
·   ·   1 «­(­¾)(½¾):''(0 0)'’' 0 0 box ŒFMT ¾                         © Object
·   ·   1=­¾:(deco ¾)box open' ',ŒFMT open ¾                           © Simple
·   ·   ((›•­¾)deco ¾)box trim' ',ŒFMT ’¨open ¾                        © Nested
·   }¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdisplays

displays„{ŒIO ŒML„0                                   © Boxed display of array.
·   ¸„1 ª chars„¸œ'..''''|-' 'ÚÌÀÙÛÎ'                 © ¸: 0-clunky, 1-smooth.
·   tl tr bl br vt hz„chars                           © Top left, top right, ...
·   box„{                                             © Box with type and axes.
·   ·   shp w„open\¾
·   ·   vrt hrz„(¯1+½w)½¨vt hz                        © Vert. and horiz. lines.
·   ·   top„(hz,'´…')[¯1†¸],hrz                       © Upper border with axis.
·   ·   ok„(½shp)<½hrz
·   ·   top„(½top)†(2†top),(ok/shp),(2+ok×½shp)‡top
·   ·   bot„(œ¸),hrz                                  © Lower border with type.
·   ·   rgt„tr,vt,vrt,br                              © Right side with corners.
·   ·   lax„(vt,'²‡')[¯1‡1‡¸],¨›vrt                   © Left side(s) with axes,
·   ·   lft„³tl,(†lax),bl                             © ... and corners.
·   ·   lft,(top®w®bot),rgt                           © Fully boxed array.
·   }
·   deco„{¸„type open ¾ ª ¸,axes ¾}                   © Type and axes vector.
·   axes„{(-2—½½¾)†1+×½¾}                             © Array axis types.
·   open„{(1—½¾)½¾}                                   © Expose null axes.
·   trim„{(0œ¾)((~1 1º^š(1œ¾)=' ')/(1œ¾))}            © Remove extra blank cols.
·   type„{{(1=½¾)œ'+'¾}ž,char¨¾}                      © Simple array type.
·   char„{«­½¾:hz ª (œ¾¹'¯',ŒD)œ'#~'}°•               © Simple scalar type.
·   qfmt„{(•½¸)(ŒFMT open ¾)}
·   {                                                 © Recursively box arrays:
·   ·   0=­¾:' '®(ŒFMT ¾)®(¾¹ŒAV)œ' -'                © Simple scalar.
·   ·   1 «­(­¾)(½¾):'’' 0 0 box(,hz)(ŒFMT ¾)         © Object rep: ŒOR.
·   ·   1=­¾:(deco ¾)box open ¾ qfmt ¾                © Simple array.
·   ·   ('¹'deco ¾)box trim ¾ qfmt ’¨open ¾           © Nested array.
·   }¾
}
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dlb-dscan

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdlb

dlb„{                                           © Drop Leading Blanks.
·   ¸„' ' ª 1<|­¾:(›¸)’¨¾                       © nested?
·   2<½½¾:(¯1‡½¾){(¸,1‡½¾)½¾}¸ ’,[¯1‡¼½½¾]¾     © array
·   1‰½½¾:(+/^\¾¹¸)‡¾                           © vector
·   (Ÿ\Ÿš~¾¹¸)/¾                                © matrix
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdmb

dmb„{                                        © Drop Multiple Blanks.
·   ¸„' ' ª 1<|­¾:(›¸)’¨¾                    © nested?
·   2<½½¾:(¯1‡½¾){(¸,1‡½¾)½¾}¸ ’,[¯1‡¼½½¾]¾  © array
·   2>½½¾:(2Ÿ/(~¾¹¸),1)/¾                    © vector
·   (2Ÿ/(,Ÿš~¾¹¸),1)/¾                       © matrix
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdo

do„{                  © Apply no-result function "en passant".
·   –'¸¸ ¾ ª ¾' ª ¸¸
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdots

dots„{                          © Show dfn with "white dots".
·   ¸„'·'                       © white dot.
·   kwds„':E' ':C' ':U'º¨›¾     © end of ctrl paragraph keywords.
·   ends„†Ÿ/kwds,›¾='}'         © end of cstructs and dfns.
·   spcs„^\' '=¾                © leading spaces.
·   xdents„ends^1,0 ¯1‡spcs     © leading exdents.
·   flood„(,[«]1 2){            © flood upwards into blanks.  <V>
·   ·   hits„¸º¾                © 1s above 2s
·   ·   ~1¹hits:¾               © none: done.
·   ·   ¸ ’ hits+¾              © try again with 1 2 … 2 2.
·   }spcs+2×xdents              © spaces 'n braces.
·   dmask„,2=flood-xdents       © mask vector for white dots.
·
·   crep„¾                      © name canonical rep to
·   crep[dmask/,¼½¾]„¸          © place dots in char matrix,
·   crep                        © and return.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdraw

draw„{                                      © Draw over '*'s.
·   ŒIO„1 ª ¸„'*'                           © index origin, default marker
·   rh„(×/¯1‡½¾),¯1†1,½¾                    © result shape
·   ch„'ÛÎÚÎÌÎÂÛÛÀÃÙÝÁÏ'                    © line drawing characters
·   z„,' '®(' ',(rh½¾),' ')®' '             © matricise, add blank frame
·   bv„z¹¸ ª ix„bv/¼½bv                     © hit indices
·   in„{2ƒbv[((-¾),¯1 1,¾)°.+ix]}2+2œrh     © moves †,„,… and ‡
·   z[(×in)/ix]„ch[in~0]                    © replace with approp char
·   (½¾)½1 1‡¯1 ¯1‡(rh+2)½z                 © remove frame, original shape
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdscan

dscan„{                     © Divide scan
·   ¸„«½²¼½½¾               © ¸ is axis (default last).
·   ×\[¸]¾*[¸](¸œ½¾)½1,-1
}
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                                                                        dtb-else

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdtb

dtb„{                                           © Drop Trailing Blanks.
·   ¸„' ' ª 1<|­¾:(›¸)’¨¾                       © nested?
·   2<½½¾:(¯1‡½¾){(¸,1‡½¾)½¾}¸ ’,[¯1‡¼½½¾]¾     © array
·   1‰½½¾:(-+/^\²¾¹¸)‡¾                         © vector
·   (~²^\²^š¾¹¸)/¾                              © matrix
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎdxb

dxb„{                                           © Drop eXtraneous Blanks.
·   ¸„' ' ª 1<|­¾:(›¸)’¨¾                       © nested?
·   2<½½¾:(¯1‡½¾){(¸,1‡½¾)½¾}¸ ’,[¯1‡¼½½¾]¾     © array
·   b„¾¹¸                                       © mask
·   1‰½½¾:(1†b)‡(bŠ1‡b,1)/¾                     © vector
·   b„^šb ª (0,1†b)‡(bŠ1‡b,1)/¾                 © matrix
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎeaster

easter„{                    © Easter Sunday in year ¾.
·   G„1+19|¾                © year "golden number" in 19-year Metonic cycle.
·   C„1+˜¾÷100              © Century: for example 1984 … 20th century.
·
·   X„¯12+˜C×3÷4            © number of years in which leap year omitted.
·   Z„¯5+˜(5+8×C)÷25        © synchronises Easter with moon's orbit.
·
·   S„(˜(5×¾)÷4)-X+10       © find Sunday.
·   E„30|(11×G)+20+Z-X      © Epact.
·   F„E+(E=24)Ÿ(E=25)^G>11  ©   (when full moon occurs).
·
·   N„(30×F>23)+44-F        © find full moon.
·   N„N+7-7|S+N             © advance to Sunday.
·
·   M„3+N>31                © month: March or April.
·   D„N-31×N>31             © day within month.
·   †10000 100 1+.×¾ M D    © yyyymmdd.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎefract

efract„{        © Egyptian fractions: Fibonacci-Sylvester algorithm
·
·   ŒML„3
·
·   «{
·   ·   (p q)„¾÷(†¾){¾=0:|¸ ª ¾ ’ ¾|¸}†²¾
·   ·   p=1:¸,q
·   ·
·   ·   r„p|q ª s„(q-r)÷p
·   ·   (¸,s+1)’(p-r)(q×s+1)
·   }¸ ¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎelse

else„{          © Condition f else g ...
·   ¸:¸¸ ¾      © True: apply left operand.
·     ¾¾ ¾      © False: apply right operand.
}

                                                                              37



enlist-esh··

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎenlist

enlist„{ŒML„0           © List ¸-leaves of nested array.
·   ¸„0                 © default: list 0-leaves.
·   ¸‰¯1+|­¾:,¾         © all shallow leaves: finished.
·   1‡†,/(››œœ¾),¸ ’¨,¾ © otherwise: concatenate sublists.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎenss

enss„{                              © Emulate (¹¸)„¾.
·   ŒML„2                           © (¹ is enlist).
·   2>­¸:(½¸)½¾                     © simple: shaped values.
·   q„¹{(½¹¾)†1}¨¸                  © nested: partition vector.
·   ¸ ’¨(½¸)½(~¹0¹¨½¨¸)\q›(½q)½¾    © substitute partitioned values.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎesh

esh„{ŒIO ŒML„0                              © Shell for Eide-number sums.
·
·   loop„{                                  © prompt/eval/display loop.
·   ·   buff„rmcm ask'    '                 © prompt and input next line.
·   ·   chars„buff~' '                      © without blanks.
·   ·   chars­,')':                         © ')': quit.
·   ·   chars­'':’ ¾                        © ignore blank line.
·   ·   '{'=œchars:’ ¾ base chars           © {base}: base change.
·   ·   ’ ¾ put ¾ ratsum sum buff           © otherwise: eval/display ...
·   }                                       © :: ’ {base}
·
·   base„{                                  © base change:  {··0··}
·   ·   xchars„'¯{}[]()<>\|/,:.'            © excluded chars.
·   ·   digs null„2†'}{'sepr 1²¾            © '{base}' … 'base' ''
·   ·   ~''­null:¸ put'bad {}s'             © bad base: }012
·   ·   1¹digs¹xchars:¸ put'bad char'       © bad base: {0.12}
·   ·   ~'0'¹¾:¸ put'missing 0'             © bad base: {123}
·   ·   ~¾­ž¾:¸ put'duplicate digits'       © bad base: {010}
·   ·   digs                                © good base.
·   }                                       © :: base „ ’ {base}
·
·   sum„{                                   © sum of numbers: n m ...
·   ·   nvec„(' 'sepr'0 ',¾)~›''            © blank-separated numbers.
·   ·   negs„'¯'=œ¨nvec                     © negative numbers.
·   ·   vals„nvec~¨'¯'                      © abs values of numbers.
·   ·   0¹nchk¨'.'=vals:'bad number'        © check for, say, 1212..
·   ·   lmrs„join°'<>'°(ifmt mirr)¨vals     © 123.499.. … <0|123.4|9>
·   ·   ':'¹†lmrs:'bad number'              © error signalled from ifmt.
·   ·   11::œŒDM                            © trap and report errors.
·   ·   ¸¸ ofmt†¸¸/negs ¸¸ pow¨lmrs         © pair-wise sum of numbers.
·   }                                       © :: lmr „ base ’ [num]
·
·   nchk„{                                  © check .. syntax.
·   ·   ^/¾:0                               © no digits: bad            .
·   ·   1<+/0 1 0º0,¾,0:0                   © too many radix pts: bad   1.2.3
·   ·   ~1¹1 1º¾:1                          © no double-dots: ok        12.3
·   ·   1¹0 1 1 0º¾:0                       © enclosed double-dots: bad 12..3
·   ·   ~1 1­¯2†¾:1                         © no trailing ..s: ok.    ..11
·   ·   1¹0 1 0º¾                           © no radix point: bad       12..
·   }                                       © :: ok „ ’ numb

38



                                                                 ··esh-factorial

·   ifmt„{                                  © input formatting.
·   ·   (œ¾)¹'<>':1‡¾                       © <1|2|3> … 1|2|3>
·   ·   ~'..'­2†¾:'0|',¾                    ©  12 … 0|12
·   ·   tail„(¯2×'..'­¯2†¾)†¾               © trailing dots.
·   ·   ,°tail{                             © abcd …
·   ·   ·   iseq„2×1+¼½¾                    © 2 4 6 8 ..
·   ·   ·   reps„iseq½¨,\¾                  © aa abab abcabc abcdabcd ..
·   ·   ·   mask„reps¹iseq†¨›¾              © repeated seqs in ¾.
·   ·   ·   ~1¹mask:'|:'                    © can't parse: 0.1234..
·   ·   ·   rseq„(—/mask/¼½mask)œ,\¾        © longest repeated sequence.
·   ·   ·   rseq,'|',¾                      © lru|man
·   ·   }(-½tail)‡2‡¾                       © :: lru|man „ ’ ..man
·   }                                       © :: l|m|r „ ’ num
·
·   ofmt„{                                  © output formatting.
·   ·   lru man rru„'|'sepr ¾~'<>'          © lru man rru.
·   ·   ~lru­,'0':'¯',’ ¸¸ ¾                © <9|9|0> … ¯1
·   ·   lft„(~lru­,'0')/'..',lru,lru        © <lru| … ..lrurlu|
·   ·   rgt„(~rru­,'0')/rru,rru,'..'        © |rru> „ |rrurru..
·   ·   dot„(rru­,'0')‡'.'~man              © separating dot.
·   ·   lft,man,dot,rgt                     © ..lru man rru...
·   }                                       © :: ..lmr.. „ ’ <l|m|r>
·
·   put„{¸{¸}•„¾,œ²ŒTC}                     © show ¾, return ¸.
·   ask„{•{¸}•„¾}                           © input from keyboard.
·   mirr„{¸¸²¸¸²¾}                          © apply mirror-wise.
·
·   rmcm„{(^\¾¬'©')/¾}                      © up to '©' char.
·   sepr„{(½,¸)‡¨¸{(¸º¾)›¾}¸,¾}             © ¾ split at separator string ¸.
·   join„{†¸{¸,¸¸,¾}/¾}                     © ¾ joined with separator ¸.
·   pow„{(¸¸ÿ¸)¾}                           © explicit function power.
·
·   digs„''base ¾ join'{}'                  © check initial base.
·   digs­'':                                © base bad: give up.
·   loop digs                               © base ok: loop until ")".
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎexit

exit„{                              © Return to calling environment.
·   log„ŒSE.ŒWG'Log'                © session log with trailing nulls.
·   sos ipt„'Dyalog APL' '      '   © start of session marker and prompt.
·   take„{¸†¾,1†ŒAV}                © distinguishes '' from '      '.
·   indx„{((½¾)take¨¸)¼›¾}          © index of first ¾ in ¸
·   hits„(›²log)indx¨ipt sos        © indices of input prompt and banner.
·   off„(>/hits)/'ŒOFF'             © 'ŒOFF ' unless interactive session.
·   off,' ',•¾                      © return vector for –.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfactorial

factorial„{     © Tail recursive factorial.
·   ¸„1
·   ¾=0:¸
·   (¸×¾)’ ¾-1
}
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factors-filefind

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfactors

factors„{ŒML ŒIO„1          © Prime factors of ¾.
·   ¾{                      © note: Œwa>(¾*÷2)×2*4.
·   ·   ¾,(¸÷×/¾)~1         © append factor > sqrt(¾).
·   }¹¾{                    © concatenated,
·   ·   (0=(¾*¼˜¾µ¸)|¸)/¾   © powers of each prime factor.
·   }¨«{                    © remove multiples:
·   ·   nxt„œ¾              © next prime, and
·   ·   msk„0¬nxt|¾         © ... mask of non-multiples.
·   ·   ^/1‡msk:¸,¾         © all non multiples - finished.
·   ·   (¸,nxt)’ msk/¾      © sieve remainder.
·   }¾{                     © from,
·   ·   (0=¾|¸)/¾           © divisors of ¾ in:
·   }2,(1+2×¼˜0.5×¾*÷2),¾   © 2,3 5 .. sqrt(¾),¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfibonacci

fibonacci„{     © Tail-recursive Fibonacci.
·   ¸„0 1
·   ¾=0:«½¸
·   (1‡¸,+/¸)’ ¾-1
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfile

file„{                  © Apply operand function to native file tie.
·   tie„¾ ŒNTIE 0       © open file.
·   rslt„¸¸ tie         © operate on file.
·   {rslt}ŒNUNTIE tie   © close and return result.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfilefind

filefind„{                          © Find 'string' ¾ in component file ¸.
·
·   (~(›¸)¹ŒFNUMS):¸ ’{             © left arg not a tie number: try to tie.
·   ·   emsg„•'Can''t open ',¸      © bad file error message.
·   ·   0::emsg ŒSIGNAL ŒEN         © tie failure:: complain.
·   ·   tie„¸ ŒFSTIE 0              © shared tie number for file.
·   ·   (ŒFUNTIE tie){¾}tie ¸¸ ¾    © find & untie file.
·   }¾                              © ... search 'string'.
·
·   read„ŒFREAD°(¸°,)               © read file component.
·
·   ~°0{                            © disregarding no-hit components.
·   ·   ¸=0:0                       © (null file).
·   ·   ¸×{ŒML„2                    © comp no or 0.
·   ·   ·   (­¸)>­,¾:1¹¹¸ ’¨›¾      © too nested: try each sub-array.
·   ·   ·   1¹¾º¸                   © string found in
·   ·   }°¾ read ¸                  © ... ¸th component.
·   }°¾¨†{                          © applied to each item of
·   ·   (¸-ŒIO)+¼1+¾-¸              © vector of file comp nos.
·   }/0 ¯1+2†ŒFSIZE ¸               © first and last comp nos.
}
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                                                                        find-fk_

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfind

find„{ŒIO ŒML„0                         © Lines containing string(s) ¾.
·
·   ¸„ŒTHIS                             © Search current space by default.
·
·   ¸{                                  © Avoid name clashes by executing
·   ·   ¸¸–¾                            © expression in target space out-
·   }{                                  © side main code body.
·   ·   exec„¸¸                         © External execute.
·   ·   names„~°' '¨‡exec'ŒNL 2 3 4'    © Names of vars, fns and ops.
·   ·   0=½names:0 2½›''                © Empty namespace: finished.
·   ·
·   ·   format„{                        © Format name-value rows.
·   ·   ·   mask„match†¾                © string matches.
·   ·   ·   linos„mask/¼½¾              © matching line nos.
·   ·   ·   bkt„{'[',¾,']'}°•           © format line no: [n].
·   ·   ·   tags„(tag ¸)°,°bkt¨linos    © full line tag: #.name[n]
·   ·   ·   trim„{(Ÿ\' '¬¾)/¾}          © Remove leading blanks.
·   ·   ·   both„{²¸¸²¸¸ ¾}             © Apply from both ends of vector.
·   ·   ·   trim both¨³†tags(mask/¾)    © tagged lines containing string.
·   ·   }
·   ·
·   ·   lines„{                         © Lines from named object.
·   ·   ·   qname„'''',¾,''''           © quoted name.
·   ·   ·   2=exec'ŒNC',qname:{         © variable: simple-array-wise.
·   ·   ·   ·   1‰|­¾:‡ŒFMT ¾           © simple: variable lines.
·   ·   ·   ·   1‡†,/’¨'·',,¾           © nested: lines from sub-arrays.
·   ·   ·   }exec ¾                     © value of variable.
·   ·   ·   ‡ŒFMT exec'ŒCR',qname       © function: lines of function.
·   ·   }
·   ·
·   ·   match„¾{                        © Matching function.
·   ·   ·   1=­,¸¸:Ÿ/¸¸º¾               © simple match.
·   ·   ·   Ÿ/¾¾º†~°0¨‡†¾¾+.×¸¸º¨›¾     © nested match.
·   ·   }(1+¼½¾)                        © 1 2 ···
·   ·
·   ·   tag„(exec'•¸¸'){¸¸,'.',¾}       © Space-tagging function.
·   ·
·   ·   †®/names format°lines¨names     © For each name in space.
·   }¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfix

fix„{                       © Fix function/operator rep.
·   0=½½¾:ŒFX ¾             © Œor:  trad/dynamic fn/op.
·   1:name„†{               © (name Œor): name is shy result.
·   ·   ¸{                  © Œor (operand to inner operator).
·   ·   ·   –¾,'„¸¸ ª ¾'    © name derived/primitive/system function.
·   ·   ·   ¸¸              © (dummy ¸¸ forces class).
·   ·   }¾                  © name for assignment.
·   }/²¾                    © split (Œor name) pair.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfk_

fk_„{           © Fork right.
·   ¸„{¾}       © ambivalent
·   rr„¸ ¾¾ ¾   © result of f02
·   ¸ ¸¸ ¾ rr   © pass ra and rr to left fork.
}
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ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfnarray

fnarray„{       © Array of functions.
·   t„ŒNS''     © temp space.
·   t.f„¸¸      © name operand function in space.
·   t,¾         © accumulate function array vector.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfndiff

fndiff„{ŒML„0                               © Defined function differences.
·   ¸„'' ª {                                © diffs between two functions.
·   ·   mats„†¨0 1{†~/¸²¾}¨›¾               © line differences.
·   ·   cols„˜0.5×ŒPW-1                     © cols per half-screen.
·   ·   size„(—/œ°½¨mats)cols               © padding size.
·   ·   †{¸,'Û',¾}/{                        © aligning dots.
·   ·   ·   mask„,(¾=' ')^(½¾)½cols½4†1     © blanks every 4 cols,
·   ·   ·   mat„¾ ª {mat}(mask/,mat)„'·'    © inject into char mat.
·   ·   }¨size°†¨mats                       © split screen output.
·   }(' ©'¹¸)°{                             © trim white space exclusions.
·   ·   ¸­0 0:¾                             © neither excluded: continue.
·   ·   cm„{/°¾^\(¾¬'©')Ÿ¬\''''=¾}          © remove unquoted comments.
·   ·   sp„{(Ÿ\' '¬¾)/¾}                    © remove leading blanks.
·   ·   ¸{¾~(œ¸)/›''}¸°{                    © with/out blank lines.
·   ·   ·   ¸­1 1:²sp²sp cm ¾               © remove blanks and comments, or
·   ·   ·   ¸­0 1:²sp²cm ¾                  © ... comments & trailing blanks.
·   ·   ·   code„cm ¾                       © uncommented code.
·   ·   ·   cmnt„(½code)‡¾                  © comment from code.
·   ·   ·   (²sp²sp code),cmnt              © before and after blanks removed.
·   ·   }¨¾                                 © ... from each function line.
·   }°{                                     © copy in function if remote.
·   ·   split„{(1 0=›²Ÿ\' '=²¾)/¨›¾}        © split vector at rightmost blank.
·   ·   trim„{(Ÿ\' '¬¾)/¾}{²¸¸²¸¸ ¾}        © remove leading/trailing blanks.
·   ·   wsid fnid„trim¨split trim ¾         © wsid / fnid.
·   ·   ''­wsid~' ':ŒNR fnid                © function in current ws.
·   ·   base„{(²^\²¾¬'.')/¾}fnid            © base name of function.
·   ·   copy„'fnid ¸.Œcy wsid'              © command: copy remote function.
·   ·   srce„'¸.Œnr base'                   © command: return function lines.
·   ·   0::('Can''t copy: ',¾)ŒSIGNAL ŒEN   © abort if copy fails.
·   ·   (ŒNS''){–¾}copy,'ª',srce            © copy and return function lines.
·   }¨¾                                     © ... for each function.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfnrefs

fnrefs„{ŒIO ŒML„1                       © External refs from function ¾.
·
·   cmat„{                              © Canonical rep of function ¾.
·   ·   rmqt„{(~¬\¾='''')mcomp ¾}       © Quoted strings removed
·   ·   rmcm„{(^\'©'¬¾)mcomp ¾}         © Comments removed
·   ·   mcomp„{(½¾)½(,¸)\(,¸)/,¾}       © Matrix compress
·   ·   rmcm rmqt ¾                     © Cleaned canonical rep.
·   }ŒCR ¾
·
·   alph„ŒA,Œ•,'_‘•#Œ',26†17‡ŒAV        © Word alphabet.
·   xalph„alph,'.',ŒD                   © + non-leading chars.
·   sntx„xalph,'¸ ()„'                  © + assignment syntax.
·
·   cvec„,cmat,'©'                      © Corresp. vec with '©' delimiter.
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·   words„{ŒML„3                        © Segment into 'words'
·   ·   comp„~0 0º¸                     © Compression mask.
·   ·   (comp/¸)›comp/¾                 © Word segments.
·   }
·
·   head„{                              © Header line (for trad fns).
·   ·   (¾¹xalph)words ¾
·   }cmat[1;]
·
·   labs„{                              © Labels.
·   ·   segs„(¾¹xalph)words ¾           © Names, sysnames and numbers.
·   ·   labs„(':'¹¨segs)/segs           © Labels and keywords.
·   ·   {(^\¾¬':')/¾}¨labs
·   }cvec
·
·   names„ž{                            © Names referenced from function.
·   ·   segs„(¾¹xalph)words ¾           © Word segments.
·   ·   (~(œ¨segs)¹ŒD,'.Œ:')/segs       © Without numbers & system names.
·   }cvec
·
·   vars„{                              © Names assigned in function.
·   ·   segs„(¾¹sntx)words ¾            © Possible assignment segments.
·   ·   asegs„('„'¹¨segs)/segs          © Assignment segments.
·   ·   trimd„{(~'  'º¾)/¾}¨asegs       © Superfluous blanks removed.
·   ·   lvals„{(^\¾¬'„')/¾}¨trimd       © left of assign arrow.
·   ·   †,/{(¾¹xalph)words ¾}¨lvals     © Split into words.
·   }'„',cvec
·
·   names~vars,head,labs                © Approx external references.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfnrepl

fnrepl„{                                    © Function string replacement.
·   ¸„ŒTHIS                                 © default current space.
·   1:shy„{¾~›''}¸.{ŒML„3                   © shy rslt: changed function list.
·   ·   (‡ŒNL 3 4){                         © target space, names of fns (and op
·   ·   ·   (ŒNR ¸){                        © function source lines.
·   ·   ·   ·   ¸­¾:''                      © no change: ignore.
·   ·   ·   ·   {¾}ŒFX ¾                    © name of changed fn.
·   ·   ·   }(ŒNR ¸){                       © function lines.
·   ·   ·   ·   fm to„¾                     © target and replacement strings.
·   ·   ·   ·   cvex„{(+\fmº¾)›¾}fm,¸       © partitioned at find points.
·   ·   ·   ·   (½to)‡¹{to,(½fm)‡¾}¨cvex    © collected with replacements.
·   ·   ·   }¨›¾                            © each line of,
·   ·   }¨›¾                                © each function.
·   },¨¾                                    © find and replace vectors.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfoldl

foldl„{ŒML„0             © Fold (reduce) from the left.
·   †¸¸þ/(²¾),›¸
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfor

for„{                       © Multiple selection of function list.
·   (¯1‡¸)¸¸{1¬½¸:¸ ¸¸ ¾    © next left ...
·   ·   œ{¾}°¸¸/(¼1†¸),›¾   © if last call and first ¸:¸¸ ¾             <V>
·   }œ{¾}°¾¾/(¼¯1†¸),›¾     © if last ¸:¾¾ ¾                            <V>
}
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from-getfile

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎfrom

from„{ŒML„0                     © Select (1‡½¾)-cells from array ¾.
·   ~(½,¸)­½½¾:ŒSIGNAL 4        © check index length.
·   indx„¸-ŒIO ª ŒIO„0          © easier in origin 0.
·   axes„+\0,¯1‡{œ½½¾}¨¸        © cumulative selection axes.
·   †{                          © selection using simple index.
·   ·   indx axis„¸             © index and axis for selection.
·   ·   indx­,›«:¾              © skip: select all items.
·   ·   vec„›[(¼½½¾)~axis]¾     © vector along given axis.
·   ·   sel„†indxœ¨›vec         © selection from vector.
·   ·   pos„axis+¼½½indx        © selection axis positions.
·   ·   (pos,(¼½½sel)~pos)³sel  © simple selection.
·   }/²(›¾),‡³†indx axes        © select along leading axes.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎgauss_jordan

gauss_jordan„{ŒML ŒIO„0                     © Gauss-Jordan elimination.
·
·   elim„{                                  © elimination of row/col ¸.
·   ·   mat„¾                               © name matrix for updating.
·   ·   p„¸+{¾¼—/¾}|¸‡mat[;¸]               © index of pivot row.
·   ·   mat[¸ p;]„mat[p ¸;]                 © exchange ¸th and pth rows.
·   ·   mat[¸;]÷„mat[¸;¸]                   © reduce col diagonal to 1.
·   ·   mat-(mat[;¸]×¸¬¼œ½¾)°.×mat[¸;]      © reduce col off-diagonals to 0.
·   }
·
·   0::ŒSIGNAL ŒEN                          © pass back error to caller.
·
·   ¸„=/†¼½¾                                © id matrix for monadic case.
·
·   (½¸)½(0 1×½¾)‡†elim/(²¼˜/½¾),›¾,¸       © elimination/ ··· 2 1 0 (¾,¸)
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎgcd

gcd„{       © Greatest common divisor.
·   ¾=0:|¸
·   ¾ ’ ¾|¸
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎgetfile

getfile„{ŒIO ŒML„0                          © Get text file ¾ as nested vector.
·   ¸„0,ŒDR' '                              © default: no tabs, narrow chars.
·   stops ctype„2†¸,(½,¸)‡0,ŒDR' '          © tab stops and char type.
·   22::(œŒDM)ŒSIGNAL ŒEN                   © trap bad file name.
·   tie„¾ ŒNTIE 0                           © file handle.
·   cvec„ŒNREAD tie ctype,ŒNSIZE tie        © read contents of file.
·   _„ŒNUNTIE tie                           © release file.
·   lf cr„2‡4†ŒAV                           © linefeed carriage-return.
·   split„{{¾~cr lf}¨(1,¯1‡¾=lf)›¾}         © split file at <lf> char.
·   stops=0:split cvec                      © no tab expansion: nested vector.
·   tabs nabs„1 0=›cvec¹9œŒAV               © masks of tabs and non-tabs.
·   sync„tabsŸcvec=lf                       © sync at tab and end of line.
·   segs„¯1+¯2-/¯1,sync/¼½cvec              © inter-tab segment lengths.
·   pads„0—stops-stops|(sync/tabs)/segs     © padding lengths.
·   split(nabs+tabs\pads)/nabs\nabs/cvec    © padded char vector.
}
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                                                                   hex-hexdump··

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎhex

hex„{ŒIO„0                              © Hexadecimal from decimal.
·   ¸„2*—2µ2—16µ1+—/|,¾                 © default width.
·   ‡[0]'0123456789abcdef'[(¸/16)‚¾]    © character hex numbers.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎhexdump

hexdump„{ŒML ŒIO„0                              © Hex dump of native file.
·   ¸„''                                        © ¸ is input stream.
·   ¾­'':¸ ’'nul'                               © '' … null file.
·   ¸{
·   ·   {'' ''}•„¸,(œ¾),'?',(œ²ŒTC)~¸           © error msg operand for:
·   }{                                          © command stream import.
·   ·   2¬ŒNCœ¾:¸ ¸¸ ¾                          © not a var name: stop.
·   ·   cmds rem„²{¾}°–\²¾                      © nameclash-free execute.
·   ·   1¬­,cmds:¸ ¸¸ ¾                         © not simple: error.
·   ·   1¬½½,cmds:¸ ¸¸ ¾                        © not vector: error.
·   ·   ' '¬œ0½cmds:¸ ¸¸ ¾                      © not chars:  error.
·   ·   cmds rem                                © subscript and remainder.
·   }{
·   ·   loop„{                                  © loop until ')'.
·   ·   ·   cmd rem„¸ next ¾                    © command and remaining script.
·   ·   ·   isnum cmd:rem ’ base+num cmd        ©©    hex   set file position.
·   ·   ·   'š'­cmd:rem ’ ¾+4×q'dw'             ©   š       next row.
·   ·   ·   '™'­cmd:rem ’ ¾-4×q'dw'             ©   ™       previous row.
·   ·   ·   '+'­cmd:lp rem+rarg ¾               ©©  + hex   increment.
·   ·   ·   '-'­cmd:lp rem-rarg ¾               ©©  - hex   decrement.
·   ·   ·   '×'­cmd:lp rem×rarg ¾               ©©  × hex   multiply.
·   ·   ·   '÷'­cmd:lp rem{˜¸÷1—¾}rarg ¾        ©©  ÷ hex   integer divide.
·   ·   ·   '%'­cmd:lp rem|þrarg ¾              ©©  % hex   integer remainder.
·   ·   ·   '('­cmd:(œrem ’ call ¾)’ ¾          ©©  (       call.
·   ·   ·   ')'­cmd:rem ¾                       ©©  )       return.
·   ·   ·   '*'­cmd:rem ’ base+œ¾ read 1        ©©  *       get word from file.
·   ·   ·   '„'­cmd:lp rem write rarg ¾         ©©  „ hex   put word to file.
·   ·   ·   'ƒ'­cmd:rem ’ ¾{¸}base°„¾           ©©  ƒ       set base address.
·   ·   ·   '!'­cmd:rem ’ ¾-base                ©©  !       absolute position.
·   ·   ·   ':'­cmd:rem ’ case ¾                ©©  : case  select case.
·   ·   ·  ''''­cmd:(rem msg ¾)’ ¾              ©©  '···'   display message.
·   ·   ·   '?'­cmd:rem ’ ¾{¸}put ch,helpœŒSI   ©©  ?       help.
·   ·   ·   '<'­cmd:(exec rem)’ ¾               ©©  < var   include subscript.
·   ·   ·   rem ’ ¾{¸}put ch,cmd,'?'            © unrecognised command.
·   ·   }                                       © cmds posn „ cmds :: posn
·   ·
·   ·   next„{                                  © next item from input buffer ¸.
·   ·   ·   ''­(lws ¸)‡¸:(ask depth inpt ¾)’ ¾  © empty: ask for more.
·   ·   ·   cmd rem„word ¸                      © first word and remainder.
·   ·   ·   cmd­eom:rem ’ pop ¾                 © end of macro: pop ¾-stack.
·   ·   ·   cmd­nl:rem ’ ¾+icol°„0              © skip newline.
·   ·   ·   cmd­'‚':rem ’ ¾×tc¬„1               ©©  ‚       trace on/off.
·   ·   ·   cmd­'©':((Ÿ\¸=nl)/¸)’ ¾             ©©  ©       comment.
·   ·   ·   icol+„½,cmd                         © track input col for < cmd.
·   ·   ·   •„(œ¸ upto nl)trace hex ¾           © output trace.
·   ·   ·   '='­œrem~' ':(0 mdef vex ¸)’ ¾      ©©   name = niladic macro.
·   ·   ·   '¾='­2†rem~' ':(1 mdef vex ¸)’ ¾    ©© name ¾ = monadic macro.
·   ·   ·   '¾'­cmd:hex fst tos rem             © replace ¾ with value.
·   ·   ·   (›cmd)¹œ¨mtab:(cmd rem mexp ¾)’ ¾   © replace macro name with value.
·   ·   ·   cmd rem                             © command and remainder.
·   ·   }                                       © cmd cmds „ cmds :: posn
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·   ·   mdef„{                                  © macro definition: name=value.
·   ·   ·   rows„+/^\('='¼þœ¾)<lws†1‡¾          © number of trailing macro rows.
·   ·   ·   name row„{(1+¾¼'=')‡¾}\wordœ¾       © macro name and first row.
·   ·   ·   trim„{(˜/lws†¾,' ')‡¨¾}             © left justify of macro body.
·   ·   ·   body„vec rmcm¨(›row),trim rows†1‡¾  © (uncommented) macro body.
·   ·   ·   rem„¯1‡vec 1‡rows‡¾,›''             © remainder of script.
·   ·   ·   defn„body,(nl=œ²body)‡nl            © terminated definition.
·   ·   ·   {rem}mtab,þ„›name(defn ¸(œtos 0))   © prefix defn to symtab.
·   ·   }                                       © cmds „ term :: [cmds]
·   ·
·   ·   mexp„{                                  © macro expansion.
·   ·   ·   name rem„¸                          © name and remainder.
·   ·   ·   body adic wval„mval name            © body, arity and defn ¾-val.
·   ·   ·   adic=0:body,eom,rem push wval       © niladic: body, remainder.
·   ·   ·   body,eom,œrem push rarg ¾           © monadic: collect right arg.
·   ·   }                                       © cmds „ name rem :: cmds
·   ·
·   ·   call„{                                  © recursively call command loop.
·   ·   ·   save„base depth mtab tc             © save state variables.
·   ·   ·   rem„¸ ¸¸ ¾{¸}depth+„1               © call with extra paren depth.
·   ·   ·   {rem}base depth mtab tc°„save       © restore state variables.
·   ·   }                                       © cmds „ (loop ::) cmds
·   ·
·   ·   case„{                                  © select case.
·   ·   ·   toks„rmix sigs ¸                    © significant tokens.
·   ·   ·   cons„^\~toks=')'                    © mask for complete construct.
·   ·   ·   clns„cons^toks=':'                  © mask for colons.
·   ·   ·   ~0¹cons:((Ÿ\clns)/¸)¸¸ ¾-1          © no closing ")": skip 1 case.
·   ·   ·   segt„cons^(¾˜+/clns)=+\clns         © mask for selected case.
·   ·   ·   cmds„{(':'=œ¾)‡¾}segt/¸             © selected case.
·   ·   ·   (')',cmds,1‡(~cons)/¸)¸¸ ¾          © continue with selected segt.
·   ·   }                                       © cmds (loop ::) index
·   ·
·   ·   rarg„{                                  © right arg from rem.
·   ·   ·   cmd rem„¸ next ¾                    © next command and remainder.
·   ·   ·   isnum cmd:rem(uns ¾ ¸¸ num cmd)     © all hex: apply fn, continue.
·   ·   ·   '('¬cmd:''(¾{¸}put cmd,'?')         © not parenthesised: error.
·   ·   ·   depth+„1                            © parens: increase call depth,
·   ·   ·   rem val„rem loop ¾                  © evaluate rarg,
·   ·   ·   depth-„1                            © restore depth.
·   ·   ·   rem(uns ¾ ¸¸ val)                   © apply fn and continue.
·   ·   }                                       © rem val „ cmds (‘val ::) posn
·   ·
·   ·   word„{                                  © next word from buffer.
·   ·   ·   (œ¾)¹ŒD:¾ all xd                    © starts with 0-9: hex number.
·   ·   ·   (œ¾)¹ac:¾ all ac,ŒD                 © starts with alpha: name.
·   ·   ·   (œ¾)(1‡¾)                           © otherwise: single char token.
·   ·   }°{(icol+„lws ¾)‡¾}                     © ... removing leading blanks.
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·   ·   ask„{close ¾ diff get ¾}                © prompt for more commands.
·   ·   get„{•{¸}•„(ch~„ch),¾}                  © quote-quad prompt and input.
·   ·   diff„{¾ take-/œ°½¨¸ ¾}                  © prompt-return size difference.
·   ·   take„{((0—¾)(0=¾)/'™š'),(0˜¾)†¸}        © insert ™ š for <bs> <er>.
·   ·   alab„{(hex ¸),':·',¾,(×½¾)/'·'}         © label with offset.
·   ·   inpt„{(¾ alab hex ¾ read q'dw'),¸/'·'}  © input prompt.
·   ·   close„{open ¾:’ ¾,nl,get'' ª ¾}         © prompt for closing quote.
·   ·   open„{2|+/''''=sigs ¾}                  © unclosed quote?
·   ·   sigs„{vec rmcm¨vex rmqt ¾}              © filter out significant tokens.
·   ·   trace„{tc/(ch~„tc/ch),¾,tee ¸,nl}       © traced output.
·   ·   tee„{'‚·',(depth/'·'),¾}                © '‚···
·   ·   put„{ch°„nl~œ²•„¾}                      © quote-quad output.
·   ·   write„{œrepl\¸,wacc/int ¾}°{wchk end ¾} © write word to file,
·   ·   wchk„{¾{¸}•„(~wacc)/ch,'„?',nl}         © read-only warning.
·   ·   read„{end¨uns ŒNREAD tie 323,¾,f_1 ¸}   © read ¾ file words from ¸.
·   ·   uns„(2*32)°|                            © 32-bit unsigned.
·   ·   int„(2*32){(¸¸|¾¾+¾)-¾¾}(2*31)          © 32-bit signed.
·   ·   f_1„{¾-¾=¯1+2*32}°uns                   © avoiding file posn ¯1+2*32.
·   ·   repl„{¾ ŒNREPLACE tie ¸ 323}            © replace word ¾ on file at ¸.
·   ·   hex„{¯1‡,xd[³(8/16)‚¾],' '}             © hex char string from number.
·   ·   num„{16ƒxd¼¾}                           © number from hex char string.
·   ·   isnum„{^/¾¹xd}                          © is a hex number.
·   ·   help„{vec('©' '©'º†¾)xcom ¾}°ŒNR        © help from function comments.
·   ·   xcom„{2‡¨(Ÿ/¸)/(+/^\~¸)‡¨¾}             © extract double-© comments.
·   ·   all„{(1 0=›^\(rmqt ¸)¹¾)/¨›¸}           © ¸, split after all ¾.
·   ·   upto„{¸ all ŒAV~¾}                      © ¸, split at first ¾.
·   ·   zap„{(¸¸ ¾){¸\¸/¾}¾}                    © clear ¾ according to ¸¸.
·   ·   rmix„{0‰(')'=¾)+-š+\'()'°.=¾}zap        © remove inner expressions.
·   ·   rmcm„{^\'©'¬rmqt ¾}zap                  © ignore comments.
·   ·   rmqt„{~¾^0,¯1‡¾}°{¬\''''=¾}zap          © clear quoted text.
·   ·   vex„{1‡¨(1,¾=nl)›nl,¾}                  © split at newlines.
·   ·   vec„{†{¸,nl,¾}/¾}                       © join with newlines.
·   ·   to„{ŒAV[†+/{¼-¾-1}\-\ŒAV¼¸ ¾]}          © character range.
·   ·   lws„{+/^\¾¹' ·'}                        © leading white space.
·   ·   msg„{†{¾{1‡¸}put ¸}/¸ upto''''}         © display message.
·   ·   exec„¸¸{†,/dent fst ch ¸¸ word ¾}       © include external script.
·   ·   dent„{vec(icol/' ')°,¨vex ¾}            © icol-indent of subscript.
·   ·   fst„{²{¾}°¸¸\²¾}                        © apply to 1st item of pair.
·   ·   lp„{cmds posn„¾ ª cmds loop posn}       © tail-recursive call of loop.
·   ·   mval„{†¾{(¸¼›¸¸)œ¾}/‡³†mtab}            © macro value.
·   ·   q„{†{œ²¾ eval ¸,'!)'}/1 0 1/mval'Œ',¾}  © system value Œ¾.
·   ·   eval„{pop ¾ loop notc 0 push ¸}         © evaluation of token string ¾.
·   ·   notc„{t„tc ª tc°„0 ª (tc°„t){¾}¸ ¸¸ ¾}  © without a trace.
·   ·   end„{q'be':256ƒ²(4/256)‚¾ ª ¾}          © endian switch.
·   ·
·   ·   push„{¸{¸}_wstk°„¾ _wstk}               © push ¾-stack; return ¸.
·   ·   pop„{¾{¸}_wstk°„œ²_wstk}                © pop  ¾-stack; return ¾.
·   ·   tos„{(œ_wstk)¾}                         © top of ¾-stack stranded ¾.
·   ·
·   ·   ch„0/nl„œ²ŒTC                           © (pending) newline.
·   ·   xd„'0123456789abcdef'                   © hex digits.
·   ·   ac„†,/'ŒaA_'to¨'ŒzZ_'                   © alpha chars.
·   ·   eom„œŒAV                                © end-of-macro-body marker.
·   ·   wacc„'„'=œ¸                             © write access.
·   ·   base depth tc icol _wstk„0              © state variables.
·   ·
·   ·   mtab„{(•¾),0 0}\¨{                      © system definitions.
·   ·       ¾,›'Œdw' 4}{                        ©©    Œdw = display width 0-8.
·   ·       ¾,›'Œbe' 0}«                        ©©    Œbe = big-endian 0/1.

                                                                              47



··hexdump-html··

·   ·   22::¾,'?' ª tie„¾ ŒNTIE 0,64+2×wacc     © share-tie file.
·   ·   open ¸:(¸,nl,get'')’ ¾                  © unclosed quote: get more.
·   ·   1000::¸ ’ ¾{¸}ŒNUNTIE tie{¸}put ch      © restart on interrupt.
·   ·   1:rem„(ŒNUNTIE tie){¾}(wacc‡¸)loop 0    © loop until quit.
·   }¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎhexf

hexf„{ŒIO ŒML„0                     © (big-endian) hex display of float array.
·   1<½½¾:†’¨‡¾                     © vector-wise:
·   cols„{(((½,¾)÷¸),¸)½¾}          © ¾ reshaped to ¸ cols.
·   doub _„(ŒDR ¾)645 ŒDR ¾         © forced to IEEE 64-bit floating.
·   bits„11 ŒDR doub                © 64-bits per number.
·   digs„16 cols 2ƒ³4 cols bits     © base-16 digits.
·   hex„'0123456789ABCDEF'[digs]    © chars 0-F.
·   big„œ83 ŒDR 256                 © this machine is big-endian?
·   big:1‡,' ',hex                  © big-endian: blank-separation of numbers.
·   1‡,' ',´16 cols´2 cols hex      © little-endian: byte-flipped.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎhtml

html„{                                              © Export this WS to ¾\*.htm.
·   {–¾}{exec„¸¸ ª ŒIO ŒML„0                        © exec avoids name clashes.
·   ·
·   ·   font„'font class="apl"'                     © net-friendly font,
·   ·
·   ·   content„{                                   © content page.
·   ·   ·   fm„+/^\¾¹' ·'                           © first non-white char.
·   ·   ·   to„(fm‡¾)¼' '                           © function name.
·   ·   ·   head ref tail„fm to part ¾              © partition line.
·   ·   ·   head,(nlink ref),tail                   © tag note.
·   ·   }
·   ·
·   ·   link„{                                      © embed hyper-links in note.
·   ·   ·   lines„hype°(xchars°xlate)¨¾             © …ref„ links to note.
·   ·   ·   head body„(lines¼›'')part lines         © header and body of note.
·   ·   ·   st„›¨'See:' 'See also:' 'Quod vide:'    © "see" tags.
·   ·   ·   †seelink¨/st,›(hlink¨head),body         © header and See links.
·   ·   }
·   ·
·   ·   hlink„{                                     © header links to code.
·   ·   ·   fm„+/^\~'##.'º¾                         © posn of code ref.
·   ·   ·   fm=½¾:¾                                 © no code in line: skip.
·   ·   ·   to„+/^\~(fm‡¾)¹' ){'                    © function name end.
·   ·   ·   head ref tail„fm to part ¾              © split line.
·   ·   ·   head,'##.',(clink ref),’ tail           © link line to code.
·   ·   }
·   ·
·   ·   seelink„{                                   © "See also:" line.
·   ·   ·   mask„¸º¾                                © introducer.
·   ·   ·   ~1¹mask:¾                               © not in this line: skip.
·   ·   ·   skip„(½¸)+mask¼1                        © leading intro chars.
·   ·   ·   (skip†¾),slinks skip‡¾                  © link each ref.
·   ·   }
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·   ·   slinks„{                                    © "See also:" links.
·   ·   ·   0=½¾:¾                                  © none left: done.
·   ·   ·   ' '=œ¾:' ',’ 1‡¾                        © leading blank: skip.
·   ·   ·   ref rem„(¾¼' ')part ¾                   © split off ref.
·   ·   ·   (note then nlink ref),’ rem             © link ref and remainder.
·   ·   }
·   ·
·   ·   hype„{                                      © embedded hyper-link.
·   ·   ·   fm to„1 ¯1+-þ\¾¼'…„'                    © split at ¸ delimiters.
·   ·   ·   toˆ0:¾                                  © no-go: skip.
·   ·   ·   head ref tk tail„fm to 1 part ¾         © partition line.
·   ·   ·   head,(note then nlink ref),tk,’ tail    © tag if ok.
·   ·   }
·   ·
·   ·   tlink„{                                     © script test link.
·   ·   ·   ~1¹'Alpha test'''º¾:¾                   © not sub-script: ignore.
·   ·   ·   fm„1+¾¼''''                             © start of sub-script name.
·   ·   ·   to„(fm‡¾)¼''''                          © end of ditto.
·   ·   ·   head ref tail„fm to part ¾              © split at name.
·   ·   ·   head,('s_'tag ref),tail                 © link to sub-script.
·   ·   }
·   ·
·   ·   wsnew„{                                     © link name in wsnew list.
·   ·   ·   date name tail„12((12‡¾)¼' ')part ¾     © partition at name.
·   ·   ·   date,(nlink name),tail                  © link name to note.
·   ·   }
·   ·
·   ·   indx„{                                      © index entry.
·   ·   ·   name„†wrap/'td'font,››¸                 © head word.
·   ·   ·   ents„†wrap/'td'font,›nlink¨¾            © links.
·   ·   ·   †,/'tr'wrap name,†{¸,' ',¾}/ents        © index table row.
·   ·   }
·   ·
·   ·   putfile„{                                   © Put rows to text-file.
·   ·   ·   ntie„{                                  © handle on null file.
·   ·   ·   ·   22::¾ ŒNCREATE 0                    © ~exists: create.
·   ·   ·   ·   0 ŒNRESIZE ¾ ŒNTIE 0                ©  exists: truncate.
·   ·   ·   }fid ¸                                  © full file name.
·   ·   ·   xold„xvec ŒNXLATE ntie                  © set translate vector.
·   ·   ·   bann„'Dyalog APL',('©'¹œ¾)/' -'         © banner.
·   ·   ·   page„'title'wrap›bann,commœ¾            © page title.
·   ·   ·   head„'head'wrap page,(›sheet),style     © head lines.
·   ·   ·   foot„''dyalog''trouble                  © footer lines.
·   ·   ·   body„†wrap/'body' 'pre'font(¾,foot)     © body lines.
·   ·   ·   html„'html'wrap head,body               © html lines.
·   ·   ·   cvec„†,/html,¨›2†²ŒTC                   © collected lines.
·   ·   ·   size„cvec ŒNAPPEND ntie,ŒDR cvec        © write lines to file.
·   ·   ·   ¸{fid ¸}ŒNUNTIE ntie                    © return file name.
·   ·   }
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·   ·   tag„{(¸,¾)href ¾}                           © qualified link.
·   ·   href„{†,/('a href="',¸,'.htm"')wrap›¾}      © link to ¸ with caption ¾.
·   ·   wrap„{(›brkt ¸),¾,›brkt'/',(¸¼' ')†¸}       © 'txt'wrap'htag ...'
·   ·   brkt„{'<',¾,'>'}                            © angle-bracket.
·   ·   test„{¾,''(('s_',¸)href'test script')}      © link to test script.
·   ·   back„{¾,''((natlœ¾),†href/¸)}               © back link to ¸.
·   ·   natl„{(1¹'Roman'º¾)œ'Back to: ' 'Retro: '}  © national language xlate.
·   ·   fid„(¾,'/')°{¸,¾,'.htm'}                    © file id.
·   ·   part„{(+\¸){(0,¸)‡¨(¸,½¾)†¨›¾}¾}            © partition ¾ into ¸-segs.
·   ·   then„{(¾¾ÿ(œ¸¸ ¾))¾}                        © conditional application.
·   ·   note„2°=°notes.ŒNC                          © there is a note for ¾.
·   ·   code„3 4°(Ÿ.=)°ŒNC                          © there is code for ¾.
·   ·   nlink„note then('n_'°tag)                   © link to note.
·   ·   clink„code then('c_'°tag°(3°‡))             © link to code.
·   ·   xlate„{†subs/¸,›¾}                          © translate special chars.
·   ·   text„{{1‡¨(¾¹cr)›¾}cr,exec ¸,'.',¾}         © text from ¸.¾.
·   ·   rmdx„{(~(6†¨¾)¹'Index'°,¨':;')/¾}           © without Index lines.
·   ·   fw„†°(,/)°(font°wrap)                       © font-wrap.
·   ·   rmtn„{(²Ÿ\²~¾¹›'')/¾}                       © ~ trailing null lines.
·   ·   rmx„rmtn°rmdx                               © index lines removed.
·   ·   srce„{xchars°xlate¨exec'Œnr''',¾,''''}      © function source code.
·   ·   comm„{(1+¾¼'©')‡¾}                          © line comment.
·   ·   script„{tlink¨xchars°xlate¨'scripts'text ¾} © test script lines.
·   ·
·   ·   xvec„{16ƒ(ŒD,'abcdef')¼³†1‡¨(' '=¾)›¾}{     © AplSans font xlate vector.
·   ·       ' b7 b7 0a 0d 20 b7 b7 b7 b7 b7 a7 cf 25 27 b8 be',¾}{
·   ·       ' 5f 61 62 63 64 65 66 67 68 69 6a 6b 6c 6d 6e 6f',¾}{
·   ·       ' 70 71 72 73 74 75 76 77 78 79 7a b7 b7 af 2e d0',¾}{
·   ·       ' 30 31 32 33 34 35 36 37 38 39 b7 a4 a5 24 a3 a2',¾}{
·   ·       ' 91 41 42 43 44 45 46 47 48 49 4a 4b 4c 4d 4e 4f',¾}{
·   ·       ' 50 51 52 53 54 55 56 57 58 59 5a b7 b7 fd b7 7f',¾}{
·   ·       ' 8f c4 b7 b7 b7 b7 b7 b7 b7 b7 b7 b7 b7 b7 b7 b7',¾}{
·   ·       ' b7 b7 b7 b7 b7 b7 b7 b7 b7 b7 b7 7b a4 7d 81 b7',¾}{
·   ·       ' a8 b7 c4 c5 c6 fe c9 d1 d6 d8 dc df e0 e1 e2 e4',¾}{
·   ·       ' e5 e6 e7 e8 e9 ea eb ed ee ef f1 5b 2f 9a 5c 99',¾}{
·   ·       ' 3c 88 3d 89 3e ac 9f 5e 2d 2b f7 d7 3f b9 bd 7e',¾}{
·   ·       ' 86 87 bc b1 2a 97 98 92 b0 28 9b 9c 9d 9e 83 82',¾}{
·   ·       ' 7c 3b 2c 8b 8a 94 93 b3 b2 b4 b5 8e 21 95 96 90',¾}{
·   ·       ' ae a6 bb f3 f4 f6 f8 22 23 b7 26 1c d9 cc da c0',¾}{
·   ·       ' cf ce c3 dd c1 c2 db 40 f9 fa fb 5e fc 60 1d b6',¾}{
·   ·       ' 3a ba bf a1 aa 84 85 a9 29 5d b7 b7 a7 8c 8d ff',¾}''
·   ·
·   ·   xchars„{'&',¾,';'}\¨{                       © special chars xlate.
·   ·       ¾,›'<' 'lt'}{
·   ·       ¾,›'>' 'gt'}''
·   ·
·   ·   style„'style type="text/css"'wrap²dtb{
·   ·       ¾,›'<!--                        '}{
·   ·       ¾,›'  @font-face {              '}{
·   ·       ¾,›'    font-family: APLSans;   '}{
·   ·       ¾,›'    font-style:  normal;    '}{
·   ·       ¾,›'    font-weight: normal;    '}{
·   ·       ¾,›'    src: url(aplsans0.eot); '}{
·   ·       ¾,›'  }                         '}{
·   ·       ¾,›'-->                         '}''
·   ·
·   ·   sheet„'<link rel="stylesheet" type="text/css" href="apl.css">'
·   ·   dyalog„'Back to: <a href="http://www.dyalog.com">Dyalog APL</a>'
·   ·   trouble„'Trouble seeing APL <a href="n_aplsans.htm">font</a>?'
·   ·   cblink„'n_' '',¨›'contents'                 © contents back link.
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·   ·   x_put„{content¨link'notes'text ¾}           © index put.
·   ·   n_put„{cblink back link rmx'notes'text ¾}   © notes put.
·   ·   c_put„{('n_',¾)'notes'back ¾ test srce ¾}   © code put.
·   ·   s_put„{('c_',¾)'code'back script ¾}         © script put.
·   ·
·   ·   bs lf cr„ŒTC                                © line terminators.
·   ·   n_list„(~°' '¨‡notes.ŒNL 2)~›'contents'     © notes list.
·   ·   c_list„~°' '¨‡exec'ŒNL 3 4'                 © code list.
·   ·   s_list„~°' '¨‡scripts.ŒNL 2                 © scripts list.
·   ·   wosnew„wsnew¨‡´exec'attrib ŒNL 3 4'         © what's new?
·   ·   wosttl„'New and Recently changed:' ''       ©   title.
·   ·   snxttl„'Topic Index' ''                     © topic title.
·   ·   pnxttl„'Person Index' ''                    © person title.
·   ·   ixtab„{'table'wrap†¨indx/¨¾}                © index table.
·   ·   also„{›'see ',¾}\°{1‡¨('…'=¾)›¾}°{'…',œ¾}¨  © alias entries.
·   ·   alias„also notes index'­'                   © see also entries.
·   ·   merge„{¾[“lcase†œ¨¾]}                       © merge entry lists.
·   ·   snx„ixtab merge alias,notes index':'        © topic index.
·   ·   pnx„ixtab notes index';'                    © person index.
·   ·
·   ·   x„›'n_contents'putfile x_put'contents'      © write contents.
·   ·   n„{('n_',¾)putfile n_put ¾}¨n_list          © write notes.
·   ·   c„{('c_',¾)putfile c_put ¾}¨c_list          © write code.
·   ·   s„{('s_',¾)putfile s_put ¾}¨s_list          © write scripts.
·   ·   w„›'wassup'putfile wosttl,wosnew            © write what's new?
·   ·   sx„›'sindx'putfile snxttl,snx               © write topic index.
·   ·   px„›'pindx'putfile pnxttl,pnx               © write person index.
·   ·
·   ·   1:fids„x,n,c,s,w,px,sx                      © file names.
·   }¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎhtx

htx„{ŒML„0                      © Extract html segments.
·   1¬­,¾:¸ ’†{¸,' ',¾}/¾       © accept vectors of vectors.
·
·   xtags„{seg sep cmb vec ¾}   © extract tags, where:
·   seg„{(ŒIO=2|¼½¾)/¾}         © segment with leading tag.
·   sep„{((fmº¾)Ÿtoº¾)›¾}       © html separated at tags.
·   cmb„{(~'  'º¾)/¾}           © compressed multiple blanks.
·   vec„{(~¾¹ŒTC){¸\¸/¾}¾}      © blanks for newlines.
·
·   rlt„{(1++/^\'>'¬¾)‡¾}       © remove leading tag.
·   att„{¾,to,'>'}              © append trailing tag.
·
·   fm to„'<' '</',¨›¸~'<>'     © opening and closing html tags.
·
·   '<'=œ¸:att¨xtags,¾          © ··tagged segments.
·          rlt¨xtags,¾          © untagged segments.
}
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ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎindex

index„{ŒML„0                            © ¾-index of notes in space ¸.
·
·   tags„¾,'|'                          © search for lines starting 'Index',¾.
·                                       © vector of name,entry pairs:
·   pairs„†,/(~°' '¨‡¸.ŒNL 2){          © names of all notes in ¸.
·   ·   0=½¾:¾                          © no index entry: null.
·   ·   †,/¸°{                          © collection of all,
·   ·   ·   ¸°{¾ ¸}°dxb¨1‡¨(¾¹tags)›¾   © name, index-entry pairs,
·   ·   }¨¾                             © for each Index line.
·   }°{                                 © from:
·   ·   ((6†¨¾)¹(›'Index'),¨tags)/¾     © lines starting Index,¾.
·   }°ltov¨¸.(–¨‡ŒNL 2)                 © vectors of all notes in ¸.
·
·   0=½pairs:0½›''(0½›'')               © no hits: null result.
·                                       © returns a vector of pairs from
·   (‡³†pairs)°{                        ©   a 2-vector of
·   ·   notes entries„¸                 ©   names and entries.
·   ·   ¾{¸ ¾}(notes¹›¾)/entries        © name, entries pertaining to name.
·   }¨{¾[“lcase†¾]}žœ¨pairs             © case-insensitive sorted names.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎinslink

inslink„{                               © Insert edge ¾ in graph ¸.
·   graph„¸ ª fm to„¾                   © graph and edge.
·   {graph}(fmœgraph)„(fmœgraph)žto     © overwrite vertex with new edge.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎinsnode

insnode„{           © Insert vertex ¾ in graph ¸.
·   (¾—½¸)†¸,¾½›«   © extend graph with sufficient nulls.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎint

int„{                       © Signed from unsigned integer.
·   †¾{(¸|¾+¸¸)-¾}/2*¸-0 1
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎinverse

inverse„{¸„{¾}                  © General function inverse.
·   0::'no inverse'ŒSIGNAL ŒEN  © Give up after trying an
·   0::¸°¸¸ invr ¾              © <iterative method>, after trying to find an
·      ¸ ¸¸ invs ¾              © <explicit inverse function>.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎinvr

invr„{                          © Approx inverse of real-valued function.
·   0::'no inverse'ŒSIGNAL ŒEN  © pass back domain error.
·   ¸„1+ŒCT+0×¾                 © initial guess - slightly more than 1.
·   ‘x„ŒCT*÷2                   © increment delta-x.
·   -°¾°¸¸{                     © Newton-Raphson: find root of ¸¸(x)-¾ = 0.
·   ·   ¾¾ ¾:¾                  © all items within Œct of inverse: finished.
·   ·   y y‘„¸¸¨0 ‘x+›¾         © f(x) f(x+‘x)
·   ·   ’ ¾-y×‘x÷y‘-y           © refined estimate.
·   }(¾°­°¸¸)¸                  © starting from best guess.
}
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ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎinvs

invs„{¸„{¾}                                 © Symbolic inverse.
·   QML ŒML„ŒML 0                           © save and set migration level.
·   pfn minv linv rinv axis„{               © function vectors.
·   ·   split„{1‡¨¯1‡('Û'=¾)›¾}             © split at 'Û' char.
·   ·   rmbs„~°' '¨                         © remove blanks.
·   ·   ‡³†rmbs°split¨²¾                    © for each string.
·   ·   © ÚÎÎÎÎÎÂÎÎÎÎÎÂÎÎÎÎÎÎÂÎÎÎÎÎÎÂÎÌ
·   ·   © Ûpfn  Ûminv Ûlinv  Ûrinv  ÛaÛ     © Table of:
·   ·   © Û¸¸   Û¸¸•¾ Û¸°¸¸•¾Û¸¸°¾•¸ÛxÛ     ©
·   ·   © ÃÎÎÎÎÎÏÎÎÎÎÎÏÎÎÎÎÎÎÏÎÎÎÎÎÎÏÎÝ     ©   pfn:  primitive function.
·   }{¾,›'Û+    Û+    Û-þ    Û-     ÛsÛ'    ©   minv: monadic inverse •.
·   }{¾,›'Û-    Û-    Û-     Û+     ÛsÛ'    ©   linv: left  dyadic inverse …•.
·   }{¾,›'Û×    Û×    Û÷þ    Û÷     ÛsÛ'    ©   rinv: right dyadic inverse •„.
·   }{¾,›'Û÷    Û÷    Û÷     Û×     ÛsÛ'    ©   sinv: inverse for scan.
·   }{¾,›'Û|    Û|    Û|     Û      ÛsÛ'    ©
·   }{¾,›'Û*    Ûµ    Ûµ     Û*°÷   ÛsÛ'    ©   axis type:
·   }{¾,›'Ûµ    Û*    Û*     Û*°÷þ  ÛsÛ'    ©     s: scalar function.
·   }{¾,›'Û±    Û÷°±°÷Û±þ°-þ Û      ÛsÛ'    ©     l: default last axis.
·   }{¾,›'Û~    Û~    Û~     Û      ÛsÛ'
·   }{¾,›'Û=    Û     Û=     Û=     ÛsÛ'
·   }{¾,›'Û¬    Û     Û¬     Û¬     ÛsÛ'
·   }{¾,›'Û¼    Û½    Ûœ¨°›þ Û      Û Û'
·   }{¾,›'Û½    Û     Û{ž,¾} Û{½¸}  Û Û'
·   }{¾,›'Û,    Û     Û‡þ°½þ Û‡þ°-°½Û Û'
·   }{¾,›'Û²    Û²    Û²þ°-þ Û+rrt²þÛlÛ'
·   }{¾,›'Û´    Û´    Û´þ°-þ Û²rrt´þÛfÛ'
·   }{¾,›'Û³    Û³    Û³þ°“þ Û      Û Û'
·   }{¾,›'Û/    Û     Û\     Û²rcx  ÛlÛ'
·   }{¾,›'Ûš    Û     Û™     Û+rcx  ÛfÛ'
·   }{¾,›'Û\    Û     Û/     Û²rcxþ ÛlÛ'
·   }{¾,›'Û™    Û     Ûš     Û+rcxþ ÛfÛ'
·   }{¾,›'Ûƒ    Û     Û‚     Û      Û Û'
·   }{¾,›'Û‚    Û     Ûƒ     Û      Û Û'
·   }{¾,›'Û‡    Û†    Û      Û      Û Û' 'Û‡ÛœÛÛÛÛ'{ŒIOœ¾²¸}QML>1
·   }{¾,›'Û†    Û‡    Û      Û      Û Û' 'Û†Û›ÛÛÛÛ'{ŒIOœ¾²¸}QML>1
·   }{¾,›'Ûœ    Û›    Û      Û¼þ    Û Û' 'ÛœÛ‡ÛÛÛÛ'{ŒIOœ¾²¸}QML>1
·   }{¾,›'Û›    Ûœ    Û      Û      Û Û' 'Û›Û†ÛÛÛÛ'{ŒIOœ¾²¸}QML>1
·   }{¾,›'Û­    Û     Û{¸}   Û{¾}   Û Û'
·   }{¾,›'Û»    Û     Û{¸}   Û{¾}   Û Û'
·   }{¾,›'Û“    Û“    Û      Û      Û Û'
·   }{¾,›'Û”    Û“°²  Û      Û      Û Û'
·   }{¾,›'Û–    Û•    Û      Û      Û Û'
·   }{¾,›'Û•    Û–    Û      Û      Û Û'
·   }{¾,›'ÛŽ    ÛŽ    Û      Û+.×þ  Û Û'
·   }{¾,›'Û{¸}  Û     Û      Û{¸}   Û Û'
·   }{¾,›'Û{¾}  Û{¾}  Û{¾}   Û      Û Û'
·   }{¾,›'Û{¸ ¾}Û     Û{œ²¾} Û{œ¸}  Û Û' 'Û{¸ ¾}ÛÛ{†²¾}Û{†¸}ÛÛ'{ŒIOœ¾²¸}QML>1
·   }{¾,›'Û{¾ ¾}Û     Û{œ¾}  Û{œ¾}  Û Û' 'Û{¾ ¾}ÛÛ{†¾} Û{†¾}ÛÛ'{ŒIOœ¾²¸}QML>1
·   }«  © ÀÎÎÎÎÎÁÎÎÎÎÎÁÎÎÎÎÎÎÁÎÎÎÎÎÎÁÎÙ
·
·   inv„{¸„{¾}                              © inner inverse.
·   ·   '{'¹¸¸:¸((›(,¸¸)~'fn„ ')’’ ¾¾)¾     © {¸} {¾} {¸ ¾}
·   ·   2=½½¸¸:err 11                       © defined fn: no symbolic inverse.
·   ·   land oper rand„3†¸¸                 © operand(s) and operator.
·   ·   li ri„¾¾                            © inverse vectors.
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·   ·   1=½,¸¸:¸{                           © primitive function:
·   ·   ·   ifns„(ŒIO+×ŒNC'¸')œminv li      © monadic • or right •„ inverse.
·   ·   ·   ifn„(pfn¼›,land)œifns,›''       © inverse function.
·   ·   ·   ifn­'':err 11                   © no inverse.
·   ·   ·   ¸„{¾} ª ¸(–ifn)apply ¾          © monadic or right inverse.
·   ·   }¾
·   ·
·   ·   '¨'­oper:¸(land inv li ri)¨¾        © each: ¸¸¨ • => ¸¸• ¨
·   ·
·   ·   'þ'­oper:¸(land inv ri li)þ¾        © commute: ¸¸þ •„ => ¸¸…• þ
·   ·
·   ·   '°'­oper:¸{¸„{¾}                    © compose: 3 cases:
·   ·   ·   case„isfn¨land rand             © function operands
·   ·   ·   1 1­case:¸{                     © {¸}¸¸°¾¾ ¾:
·   ·   ·   ·   lft„land inv li ri          © left component.
·   ·   ·   ·   rgt„rand inv li ri          © right component.
·   ·   ·   ·   0=ŒNC'¸':rgt°lft ¾          ©   ¸¸°¾¾ • ¾ => ¾¾•°(  ¸¸•) ¾
·   ·   ·   ·   rgt°(¸'°'land inv li ri)¾   © ¸ ¸¸°¾¾ • ¾ => ¾¾•°(¸°¸¸•) ¾
·   ·   ·   }¾
·   ·   ·   0 1­case:land(rand inv li ri)¾  © ¸°¾¾ • ¾ => ¸ ¾¾ • ¾
·   ·   ·   1 0­case:¾(land inv ri li)rand  © ¸¸°¾ •„¸ => ¾ ¸¸…• ¸
·   ·   ·   err 2                           © ¸°¾: syntax error.
·   ·   }¾
·   ·
·   ·   '°.'­land oper:¸{                   © outer product:
·   ·   ·   0=ŒNC'¸':err 2                  © no larg: syntax error.
·   ·   ·   0=1†(½¸)º½¾:err 5               © axes don't fit: length error.
·   ·   ·   ishp„(½½¸)‡½¾                   © shape of inverse.
·   ·   ·   («½¸)(rand inv li ri)ishp½¾     © ¸ °.¸¸ • ¾ => («½¸) ¸¸ • ishp½¾,
·   ·   }¾                                  © where: ishp = (½½¸)‡½¾.
·   ·
·   ·   '['­oper:¸{¸„{¾}                    © axis:
·   ·   ·   ax„œ(pfn¼›,land)œaxis,›''       © axis type.
·   ·   ·   iderv„land inv li ri            © derived inverse.
·   ·   ·   's'=ax:¸{                       © scalar fn with axis:
·   ·   ·   ·   0=ŒNC'¸':err 2              © no larg: syntax error.
·   ·   ·   ·   ~(½¸)­,randœ¨›½¾:err 5      © conformance prob: length err.
·   ·   ·   ·   (¸+[rand]0×¾)iderv ¾        © inverse / conformable arrays.
·   ·   ·   }¾
·   ·   ·   last„{†›[rand]¾}                © put axis[rand] last.
·   ·   ·   rest„¾°{†[rand-0.5]›[œ²¼½½¸]¾}  © restore axis[rand].
·   ·   ·   'l'=ax:rest ¸ iderv last ¾      © default last  axis: ² / \.
·   ·   ·   'f'=ax:rest³¸ iderv³last ¾      © default first axis: ´ š ™.
·   ·   ·   err 11                          © no axis with this function.
·   ·   }¾
·   ·
·   ·   iscan„{                             © inverse scan.
·   ·   ·   ×ŒNC'¸':err 2                   © ¸+\¾: syntax error.
·   ·   ·   ifn„(pfn¼›(,land)~' ')œlinv,›'' © inverse function.
·   ·   ·   ifn­'':err 11                   © no inverse.
·   ·   ·   †(–ifn){¸,¸¸/(²¸),›¾}þ/(²¾),›«  © scan inverse.
·   ·   }
·   ·
·   ·   '\'­oper:¸ iscan ¾                  © scan along last axis.
·   ·   '™'­oper:³¸ iscan³¾                 © scan along first axis.
·   ·
·   ·   err 11                              © bad operator.
·   }
·
·   rcx„{†^/,‡[œ¸¸¼½½¾](¾¹¸)^¾»¨›œ0½¾}      © right inverse for / š \ ™.
·   rrt„{¼°1­°¾¨(¼œ¸¸½¾)¾¾¨›¸}              © right inverse for rotate ² ´.
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·   isfn„{(ispfn ¾)Ÿisderv ¾}               © function?
·   ispfn„{(›(,¾)~' ')¹pfn}                 © primitive?
·   isop„{¾¹'¨þ°\™.['}                      © operator?
·   isderv„{(2 3Ÿ.=½,¾)^isop «½1‡,¾}        © derived?
·   apply„{¸„{¾} ª ŒML„QML ª ¸ ¸¸ ¾}        © apply fn at caller's ŒML.
·   err„'no inverse'°ŒSIGNAL                © helpful error message.
·   crep„¸¸{fn„¸¸ ª ŒCR'fn'}¾               © char rep of fn.
·   0::err ŒEN                              © catchall: pass back error.
·   rslt„¸(crep inv linv rinv)¾             © attempt inverse.
·   ¾­¸ ¸¸ apply rslt:rslt ª err 11         © check and return inverse.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎiotag

iotag„{ŒML„3                        © Generalized ¼.
·   AlphaInterval„{¾=' ':''         © ¼' ' is empty vector.
·   ·   a„ŒAV¼'a0A•'                © Indices of a0A•.
·   ·   k„ŒIO+a+.<i„1+ŒAV¼¾         © Find starting point.
·   ·   ¸„ŒAV[a[k-1]]               © Default left argument.
·   ·   ˆ/i,j„ŒAV¼¸:²¾ ’ ¸          © If ¾ before ¸, reverse.
·   ·   (j-ŒIO)‡(i-ŒIO)†ŒAV         © Truncate ŒAV.
·   }
·  ©Interval„{¸+0,+\(|d)½×d„¾-¸}    © Interval Function.
·   Interval„{s„×/1‡¾,(¸>†¾)/¯1     © Calculate step size
·       ¸-s×ŒIO-¼˜1-(¸-†¾)÷s}       © Generate Interval
·   IndexOf„{i„1‡¼½½¸               © Enclose left arg axis.
·   ·   j„(1-½½¸)†¼½½¾              © Enclose right arg axis.
·   ·   m„(½¸)[i]—(½¾)[j]           © Pad both arguments.
·   ·   (›[i]m†[i]¸)¼›[j]m†[j]¾     © Get index.
·   }
·   ischar„{0 2¹þ10|ŒDR ¾}          © type ¹ 82 80 160 ...
·   m„0=ŒNC'¸'                      © Monadic?
·   m^1=½½¾:†°.,/’¨¾                © Vector right argument
·   m^ischar ¾:AlphaInterval ¾      © Alpha Monadic.
·   m:(×¾)×¼|¾                      © Integer Monadic.
·   s„0=½½¸                         © Scalar Left Argument?
·   s^ischar ¾:¸ AlphaInterval ¾    © Alpha Interval.
·   s:¸ Interval ¾                  © Numeric Interval.
·   ¸ IndexOf ¾                     © Dyadic.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎisdfn

isdfn„{         © Test for D function.
·   3.2=ŒNC›¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎjust

just„{                                      © Justify text array.
·   ¸„¯1                                    © left justify by default.
·   ¸=¯1:(+/^\' '=¾)²¾                      © Ûleft        Û
·   ¸=1:(-+/^\' '=²¾)²¾                     © Û       rightÛ
·   (—0.5×(+/^\' '=¾)-+/^\' '=²¾)²¾         © Û   centre   Û
}
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justify-ksphere

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎjustify

justify„{ŒIO ŒML„0 1                © Justify line-vector to width ¸.
·   segs„{¯1+¾{(¾,½¸)-¯1,¾}¾/¼½¾}   © 1-separated segment sizes.
·   split„{((¾|¸)>¼¾)+˜¸÷1—¾}       © ¸ split up ¾ ways.
·   lf sp„(3‡5†ŒAV)=›¾              © <LF> and <SP> chars in line-vector.
·   sizes„segs lf                   © line sizes.
·   ¸„—/sizes                       © default width is longest line.
·   blanks„segs~(lfŸsp)/sp          © original number of blanks per line.
·   required„blanks+¸-sizes         © required      ..      ..      ..
·   breps„required split¨blanks     © blank replication vectors.
·   last„1—¯1+½sizes                © last line split point.
·   brep„¹(last†breps),×last‡breps  © blank replication vector.
·   ((~sp)+sp\¹brep)\¾              © ¸-justified line-vector.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎkball

kball„{ŒML„3                © Relationship between point and k-ball.
·   ¸„1 ª r„†¸ ª p„1/¾      © Default is ball w/radius 1 at origin.
·   c„(†½p)†1‡¸             © Remaining coordinates are center.
·   ×œ-/(³p-[ŒIO]c)r+.*¨2   © Perform signum difference.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎkcell

kcell„{ŒML„3                © Relationship between point and k-cell.
·   ¸„(†½1/¾)/2 1½0 1       © Default is unit k-cell.
·   b„,[(2=½½¸)/ŒIO]¸       © Bounds of k-cell.
·   p„((2˜½½¸)‡1 1,½¾)½¾    © Points to evaluate.
·   d„œ,¨¸¸š×-b,.-p         © Apply operand to signum difference.
·   ¸¸/«:—/d ª 5ƒ³d         © Result is {¯1,0,1} or integer.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎkey

key„{                           © key operator
    (›¸)¸¸{¸¸ ¾¾/þ¸¹›¾}¾¨ž¸
©  ¸ keys
© ¸¸ monadic function
©  ¾ list
©  „ ¸¸ per selection of ¾ corresponding to unique items of ¸
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎksphere

ksphere„{               © Surface area of k-sphere.
·   n„¸+1               © dimension of enclosed k-ball.
·   pi„(±1)*n÷2         © power of pi.
·   n×(¾*¸)×pi÷!n÷2     © k-sphere surface area.
}
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                                                                        kt-limit

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎkt

kt„{ŒML„0                       © Knight's Tour Chess Problem.
·   ¸„1 ª sreq„¸ ª nsqs„×/¾     © no. of solutions required, default: 1.
·   kdef„,0 1°.²1 ¯1°.,2 ¯2     © vector of relative knight's moves.
·   net„(›,¼¾)•¨‡(¼¾)°.+kdef    © absolute moves from each square.
·   ¼°(¼¾)¨†«{                  © initially empty placement vector.
·   ·   sreq=½¾:¾               © found required no. of solutions: stop.
·   ·   path„¸¸,›¸              © extended placement vector.
·   ·   nsqs=½path:¾,›path      © solution: accumulate.
·   ·   nxt„(›¸)œ¾¾             © moves from current square.
·   ·   0=½nxt:¾                © stitched: back out.
·   ·   net„¾¾~¨››¸             © compressed net.
·   ·   ord„nxt[”†½¨net[nxt]]   © tightest-rightmost order.
·   ·   †path ’’ net/ord,›¾     © pursue remaining possibilities.
·   }net/(²,¼¾),›0½›«           © from each starting position.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎlcase

lcase„{                                         © Lower-casification,
·   lc„'abcdefghijklmnopqrstuvwxyzåäöàæéñøü'    © (lower case alphabet)
·   uc„'ABCDEFGHIJKLMNOPQRSTUVWXYZÅÄÖ•ÆÉÑØÜ'    © (upper case alphabet)
·   (lc,ŒAV)[(uc,ŒAV)¼¾]                        © ... of simple array.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎlex

lex„{ŒML„0                      © Lexicographical comparison of arrays ¸ and ¾.
·   11 16::ŒSIGNAL ŒEN          © can't do space refs or ŒORs for the nonce.
·   ¸­¾:0 ¸¸ 0                  © identical: compare.
·   encl„{›[1‡¼½½¾]¾}           © trailing axes enclosed.
·   1¹1<†½°½¨¸ ¾:’/encl¨¸ ¾     © high rank array: compare vector of subarrays.
·   vecs„,¨¸ ¾                  © vectors:
·   ­/vecs:(œ½½¸)¸¸œ½½¾         © identical: vector trumps scalar.
·   elts„,†½¨vecs               © number of items in each vector.
·   ­/(˜/elts)†¨vecs:¸¸/elts    © prefixes match: shorter is lesser.
·   rows„(1——/elts)†¨vecs       © same-(non-0)-length rows.
·   diff„(¼°0­š†rows)œ¨rows     © first different item pair.
·   1¬­diff:’/diff              © some depth: recursive comparison.
·   nums„0=œ0½›diff             © simple scalars: numeric?
·   ^/nums:¸¸/diff              © both: compare numbers.
·   Ÿ/nums:¸¸/²nums             © either: char trumps number.
·   ¸¸/ŒAV¼diff                 © neither: compare ŒAV positions.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎlife

life„{                                  © John Conway's "Game of Life".
·   †1 ¾Ÿ.^3 4=+/,¯1 0 1°.´¯1 0 1°.²›¾  © Expression for next generation.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎlimit

limit„{             © Function power limit (fixpoint).
·   ¾ ¸¸{           © 'old' value:
·   ·   ¸­¾:¾       ©       old matches new: finished.
·   ·   ¾ ’ ¸¸ ¾    ©       otherwise: try new value.
·   }¸¸ ¾           © 'new' value.
}
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list-mac··

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎlist

list„{              © List from vector ¾.
·   †{¸ ¾}/¾,'°'    © with '°' as null.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎlof

lof„{                   © List of functions.
·   ¸„{¾}               © ambivalent.
·   (¸ ¸¸ ¾),›¸ ¾¾ ¾    © one at a time.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎlogic

logic„{                         © Logical function array.
·   œ(0 1 2 3=+/¸ ¸ ¾)Ÿ.^{
·   ·   ›[1+¼½½¾]2 2 2 2‚¾
·   }¸ ¸¸ ¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎltov

ltov„{ŒML„0                             © Lines to nested vector.
·   ¸„{0::«½3‡ŒAV ª –'ŒUCS 13 133'}«    © version-proof newlines.           <V>
·   1‡¨¸{                               © remove leading separators.
·   ·   (¾¹¸)›¾                         © split at separator.
·   }¯1²¾,(~(¯1†¾)¹¸)/1†¸               © ensure trailing separator.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎltrav

ltrav„{                     © List traversal.
·   ¾­'°':¸                 © null: accumulator.
·   head tail„¾             © head and tail of list.
·   (¸ ¸¸ head)’ tail       © accumulated result with tail.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎmac

mac„{ŒML ŒIO„1 0                    © Simple macro processor.
·
·   mexp„{                          © macro expansion.
·   ©   Œ„¹¨¾                       © uncomment to trace.
·   ·   dd(a(b uu))„¾               © moving window on token stream.
·   ·   a­'\':¸ ’(dd b)uu           © \ escape next token.
·   ·   b­'=':¸ ’ defn ¾            © = defn: accumulate.
·   ·   a¹œ¸:¸ ’ dref ¾             © ¸ name: expand.
·   ·   a­'(':¸ ’ ¸ ’ dd(b uu)      © ( new block: expand.
·   ·   a­')':dd(b uu)              © ) end of block: done.
·   ·   ¸ ’(dd a)(b uu)             © move token downstream.
·   }
·
·   defn„{                          © extension of macro defn table.
·   ·   dd(name(eq uu))„¾           © name from token stream.
·   ·   val uuu„¸ body'('uu         © macro body.
·   ·   (¸,þ°›¨name val)¸¸ dd uuu   © extended association vectors.
·   }
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·   body„{                          © macro body.
·   ·   dd(a(b uu))„¾               © next tokens and remainder.
·   ·   a¹œ¸:¸ ’ dref dd(a(b uu))   © expand name at defn time.
·   ·   a¹' )',nl:dd(b uu)          © end of macro body: done.
·   ·   a­'\':¸ ’(dd b)uu           © escape next token.
·   ·   a­'(':¸ ’ ¸ mexp dd(b uu)   © inner block:
·   ·   ¸ ’(dd a)(b uu)             © a-extended word.
·   }
·
·   dref„{                          © name replaced with its definition.
·   ·   names vals„¸                © association vectors.
·   ·   dd(name uu)„¾               © name and remaining tokens.
·   ·   val„(names¼name)œvals       © value corresponding to name.
·   ·   ddd n„dd number 1           © numeric parameter from downstream.
·   ·   ¸ ¸¸ ddd(val(n copy)uu)     © expanded macro insert.
·   }
·
·   number„{                        © number for / replication.
·   ·   dd d„¸                      © remaining and least sig. digits.
·   ·   ~d¹ŒD:¸ 0                   © not a number: 0.
·   ·   ddd n„dd ’ ¾×10             © value of digits to left.
·   ·   ddd(n+¾×ŒD¼d)               © downstream tokens and number.
·   }
·
·   copy„{                          © splice macro body upstream.
·   ·   ¸­'(':¾                     © start of value: done.
·   ·   vv v„¸                      © v is next value token.
·   ·   v­'/':vv ’†list ¸¸ 1/¾      © / replicate token upstream.
·   ·   vv ’ v ¾                    © copy token upstream.
·   }
·
·   nl„3œŒAV                        © newline char.
·   list„{¸ ¾}/                     © list from vector.
·
·   1‡¯2‡¹''« mexp'(',list ¾,')'    © macro-expanded code.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎmayan

mayan„{                             © Mayan numbers.
·                                   © ¸„0: regular base  ... 20 20 20.
·   ¸„1                             © ¸„1: calendar base ... 20 18 20.
·
·   snail dot bar„'_@/' 'µ' 'Ž'     © graphics for digits.
·
·   base„¸{                         © encoding base:
·   ·   (¾/20)-2²¾†2×¸              ©  ... 20 20 (18 or 20) 20
·   }1+—18µ1—¾                      © generous number of digits.
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·   ,[«]' '®°{                      © column of blank-separated digits:     <V>
·   ·   ¾=0:1 5½' ',snail,' '       © 0: snail.
·   ·   comp part„0 5‚¾             © complete and partial rows.
·   ·   top„dot{                    © dots spread mayan-style.
·   ·   ·   ¾=0:0 5½''              © multiple of 5: no dots.
·   ·   ·   ¾=1:0 0 1 0 0\¸         © centred dot,
·   ·   ·   ¾=2:0 1 0 1 0\¸         © split pair,
·   ·   ·   ¾=3:0 1 1 1 0\¸         © centred triple,
·   ·   ·   ¾=4:1 1 1 1 0\¸         © uncentred quadruple :-(
·   ·   }part                       © dots in top row, followed by
·   ·   top®comp 5½bar              © complete lines below.
·   }¨{                             © for each digit.
·   ·   (-1—+/Ÿ\¾¬0)†¾              © remove surplus leading zeros.
·   }base‚¾                         © encoded number.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎmaze

maze„{ŒIO ŒML„0                                 © Kidz maze.
·
·   ¸„1 ª smooth ŒRL„2†¸,2œŒAI                  © 0:clunky, 1:smooth; Œrl.
·
·   init„{                                      © make nmat and cmat.
·   ·   indx„¼1+2×¾                             © index set for maze.
·   ·   nmat„¯1+××/¨(¾+1)°|¨¼¾+2                © nmat: 0-free ¯1-edge.
·   ·   cells„^/†2|indx                         © mask of cell positions.
·   ·   types„³2ƒ³†2|¯2†¨indx                   © character types.
·   ·   cmat„(cells+types)œ¨›'+-|° '            © initially closed cells.
·   ·   ports„indx¹{¾((½indx)-¾+1)}~(½¾)†1      © entry/exit ports.
·   ·   node targ„1—0 1×››¾                     © start at entrance and exit.
·   ·   ctrl„nmat+†1 2+.×(›¼2+¾)¹¨node targ     © ctrl array.
·   ·   disp„ports mesh cmat'‡'                 © display array.
·   ·   (ctrl disp)(node targ)                  © initial arrays.
·   }                                           © (c d)(fm to)„:: size
·
·   fill„{                                      © connect remaining cells.
·   ·   nmat cmat„¾                             © ctrl arrays and free cells.
·   ·   free„0 cells nmat                       © remaining free cells.
·   ·   0=½free:nmat cmat                       © no free cells: finished.
·   ·   node„›rand free                         © select cell at random.
·   ·   ctrl„(nask node)mesh nmat ¸             © fuller control array.
·   ·   (¸+1)’ ¸ path(ctrl cmat)(›node)         © control and display arrays.
·   }                                           © (c d)„tag :: (c d)
·
·   path„{                                      © dig path through maze.
·   ·   fm to„¸                                 ©
·   ·   mats(node targ)„¾                       © current state and end points.
·   ·   matz(next home)„(mats fm)extend node    © extend current tree.
·   ·   home:matz                               © paths meet: finished.
·   ·   to fm ’ matz(targ next)                 © extend other path.
·   }                                           © (c d)„tag :: (c d)(fm to)
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·   extend„{                                    © extend path from posn ¾.
·   ·   (nmat cmat)tag„¸                        © ctrl arrays and path colour.
·   ·   tags„(›¨¾+incr)œ¨›nmat                  © neighbouring cell tags.
·   ·   poss„tag{(~tags¹¸ ¯1)/¾}¾+incr          © possible nodes.
·   ·   0=½poss:¸ ’›rand tag cells nmat         © none: restart at random cell.
·   ·   next„›rand poss                         © select node at random.
·   ·   home„×nextœnmat                         © set connection flag.
·   ·   ctrl„(nask next)mesh nmat(¾œnmat)       © new control array.
·   ·   dmsk„dask(next-¾)+¯1+2×¾                © display mask.
·   ·   disp„dmsk mesh cmat' '                  © new display array.
·   ·   (ctrl disp)(next home)                  © new node and connection flag.
·   }                                           © (c d)(fm to)„(c d)tag :: path
·
·   fold„{                                      © Nial-type folding of array.
·   ·   2‰½½¾:¾                                 © matrix or lower: done
·   ·   nxt„’°(+š)¨1›[0]¾                       © vectorize along first axis.
·   ·   dep„|­nxt                               © depth
·   ·   0=2|dep:nxt                             © even depth: done
·   ·   spc„›(˜dep÷2)1½' '                      © sub-array vert spacing.
·   ·   ®°(spc°®)/†°,°‡¨nxt                     © sub-arrays down the screen.
·   }
·
·   ldc„{                                       © conv to line draw chars.
·   ·   1<|­¾:’¨¾                               © nested: conv simple arrays.
·   ·   M„(1+½¾)†¾                              © extra row col for rotate.
·   ·   R„(1 ¯1²¨›M),1 ¯1´¨›M                   © rotations of char mat.
·   ·   N„(M='+')×œ1 2 4 8+.×R¬' '              © each neighbour of each +.
·   ·   ldcs„Nœ¨›'.ÎÎÎÛÚÌÂÛÀÙÁÛÃÝÏ'             © line drawing chars.
·   ·   S„(×N)mesh M ldcs                       © subs corner chars.
·   ·   ¯1 ¯1‡(œ1 2+.×S°=¨'-|')mesh S'Î' 'Û'    © subs horiz and vert.
·   }
·
·   mesh„{¸œ¨†,¨/¾}                             © ¸-enmesh items of vector ¾.
·   nask„(¼2+¾)°¹                               © control array mask.
·   dask„(¼1+2×¾)°¹                             © display array mask.
·   rand„{(?½¾)œ¾}                              © random pick from vector.
·   cells„(,¼2+¾){(,¸=¾)/¸¸}                    © coords of ¸-cells.
·   incr„{(1=+/¨|¾)/¾},†°.,/{¯1 0 1}¨¾          © incremental steps.
·   ctrl disp„3 fill 1 2 path init ¾            © randomly excavate maze.
·   wrap„fold disp                              © fold to fit across page.
·   smooth:ldc wrap ª wrap                      © smooth/clunky output.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎmdf

mdf„{                               © Monitor D function.
·   ¸„{¾}                           © optional larg.
·   _mdf_f„¸¸                       © rename operand function.
·   _mdf_c„{0}¨ŒNR'_mdf_f'          © initial line hit count.
·   {0}ŒFX{                         © refix copy of function.
·   ·   1¹'_mdf_f„'º¾:¾             © ignoring first line,
·   ·   '_mdf_c[Œio+«½Œlc]+„1ª',¾   © prefix line with monitoring code,
·   }¨ŒNR'_mdf_f':                  © for each line in subject function.
·   {0}–'¸ _mdf_f ¾':               © apply function, ignoring result.
·   _mdf_f„¸¸                       © restore original operand function.
·   _mdf_c,ŒCR{                     © monitor information, then source of,
·   ·   ŒIOœ¾/þ(1‡ŒNR'_mdf_f')°{    © function whose trailing lines,
·   ·   ·   ¸­1‡ŒNR ¾               © match those of the operand function.
·   ·   }¨¾                         © for each function,
·   }(~°' '¨‡ŒNL 3)~›'_mdf_f'       © from all fns in namespace.
}
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ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎmean

mean„{      © Arithmetic mean.
·   sum„+/¾
·   num„½¾
·   sum÷num
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎmemo

memo„{                                        © Function memoization.
·   ¸„{¾}                                     © ambi-valent.
·   (›¸ ¾ ¾)¹¾¾.keys:¾¾.((keys¼›¸ ¾ ¾)œvals)  © arg(s) known: fetch result.
·   †«½¾¾.(vals keys),°›„(¸ ¸¸ ¾)(¸ ¾ ¾)      © otherwise: calc & extend cache.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎmerge

merge„{                         © Suggestion for a merge operator.
·   ¾¾­'°':¸(¸¸ ’’(¼½½¸))¾      © default to all axes.
·   0::ŒSIGNAL ŒEN              © pass errors back to caller.
·   A„¸ ª {A}(¸¸¦[¾¾]A)„¾       © merge using selective specification.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎmesh

mesh„{                © ¸-mesh of items of vector ¾.
·   ¸œ¨†,¨/›¨¨¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎmmind

mmind„{             © Mastermind or "cows and bulls".
·   '*'Ÿ.¬(½¾)†Œ„'*+'/þ¾{(¸+.=¾),¸{+/œ˜/+/¨(›ž¸)°.=¨(¸¬¾)°/¨¸ ¾}¾}•:’ ¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎmns

mns„{                                         © Make NS from association list ¾.
·   ¸„ŒNS''                                   © default new space.
·   0=½¾:¸                                    © list exhausted: finished.
·   name class value„ŒIOœ¾                    © first triple.
·   class=2:¸ ’ 1‡¾{¸}name ¸.{–¸,'„¾'}value   © var: assign.
·   class¹3 4:¸ ’ 1‡¾{¸}¸.ŒFX value           © fn or op: fix.
·   class=9:¸ ’ 1‡¾{¸}name ’ ¸.{              © space: recursively process,
·   ·   (–¸,'„ŒNS «')¸¸ ¾                     ©   in new sub-space,
·   }value                                    ©   the sub-list.
·   'Eh?'ŒSIGNAL 11                           © unrecognised class: abort.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎmorse

morse„{                     © Conversion to/from Morse code.
·
·   P M„{¾~¨' '}\‡³†{       © plain-text and Morse codes.
·       ('A' ' .-   ')('B' ' -... ')('C' ' -.-. ')('D' ' -..  '),¾}{
·       ('E' ' .    ')('F' ' ..-. ')('G' ' --.  ')('H' ' .... '),¾}{
·       ('I' ' ..   ')('J' ' .--- ')('K' ' -.-  ')('L' ' .-.. '),¾}{
·       ('M' ' --   ')('N' ' -.   ')('O' ' ---  ')('P' ' .--. '),¾}{
·       ('Q' ' --.- ')('R' ' .-.  ')('S' ' ...  ')('T' ' -    '),¾}{
·       ('U' ' ..-  ')('V' ' ...- ')('W' ' .--  ')('X' ' -..- '),¾}{
·       ('Y' ' -.-- ')('Z' ' --.. '),¾}{
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·       ('0' ' ----- ')('1' ' .---- ')('2' ' ..--- ')('3' ' ...-- '),¾}{
·       ('4' ' ....- ')('5' ' ..... ')('6' ' -.... ')('7' ' --... '),¾}{
·       ('8' ' ---.. ')('9' ' ----. '),¾}{
·
·       ('.' ' .-.-.- ')(',' ' --..-- ')(':' ' ---... '),¾}{
·       ('?' ' ..--.. ')('''' ' .----. ')('-' ' -....- '),¾}{
·       ('/' ' -..-.  ')('(' ' -.--.- ')(')' ' -.--.- '),¾}{
·       ('"' ' .-..-. ')('@' ' .--.-. ')('=' ' -...-  '),¾}{
·
·       ¾}›' ' ' / '        © blank / inter-word separator.
·
·   1=|­,¾:M[P¼¾•P]         © plain text to Morse.
·   2=|­,¾:P[M¼¾•M]         © Morse to plain text.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎmp3

mp3„{
©| Create playlist(s) for mp3 directories ¾.
©| ¸: playlist types:    a = asx
©|                       b = b4s
©|                       m = m3u (default)
©|                       p = pls
©|                       w = wpl
©|    switches:          D = delete the old ones
©|                       F = playlist file name = the folder name
©|                       P = files with full path name
©|                       S = no sub directories
©|    music file types:  M = .mp3 (default)
©|                       O = .ogg
©|                       W = .wma
©|                       4 = .m4a
©| shy result: created lists.

    (ŒML ŒIO)„3 1 ª ¸„''                                      © APL2
    (_dl _pl _pt _su)„'DFPS'¹¸                                © switches
    fit„({~Ÿ/¾:1 0 0 0 ª ¾}'MW4O'¹¸)/'mp3' 'wma' 'm4a' 'ogg'  © included music f
    typ„{0¹½¾:'m' ª ¾}¸•'abmpw' ª tab„10œŒAV                  © playlist file ty

    ‘dir„{                                                    © directory reader
    ·   ‘fi„‘nx„‘ex„+ ª ¸„0 ª sw„¸                            ©  ¸=0: file names
    ·   q„'>{I4 {U4 U4} {U4 U4} {U4 U4} U4 U4 U4 U4 T[260] T[14]}'
    ·   _„'‘fi'ŒNA'I4 kernel32.C32•FindFirstFileA <0T ',q
    ·   _„'‘nx'ŒNA'U4 kernel32.C32•FindNextFileA I4 ',q
    ·   _„'‘ex'ŒNA'kernel32.C32•FindClose I4'
    ·
    ·   (hn p)„‘fi{(d m)„{2>­¾:¾'*.*' ª 2†¾}¾ ª (d,('\'~†²d),m)0}¾
    ·
    ·   ''{1¬†¾:¸{¸}‘ex hn ª q„›{(¯1+¾¼†ŒAV)†¾}9œ†²¾
    ·   ·   (¸{¾>q¹,¨,\'..':¸,q ª ¸}sw=28œ(32½2)‚††²¾)’ ‘nx hn 0
    ·   }(0<†hn)p
    }

    ‘tag„{(›'<',¸,'>'),¾,›'</',((¯1+¸¼' ')†¸),'>'}            © tagger

    ‘get„{nn„ŒNNUMS ª 0::{«}ŒNUNTIE ŒNNUMS~nn                 © playlist reader
        {(ŒNUNTIE ¾){¾}{(¾¬2œŒTC)›¾}{¾~3œŒTC}(1‡ŒTC,231œŒAV){(-+/^\²¾¹¸)‡¾}ŒNREA
        }¾ ŒNTIE 0}
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    ‘put„{                                                    © playlist writer:
    ·   ¸­‘get ¾:z„'' ª _„1 ‘del ¾
    ·   tn„¾ ŒNCREATE 0 ª ¾{›¸}ŒNUNTIE{tn}(¹¸,¨›1‡ŒTC)ŒNAPPEND tn
    }

    ‘del„{~¸:'' ª 0::'' ª ¾ ŒNERASE ¾ ŒNTIE 0}                © playlist eraser
    ‘lst„{¾°{_pt:¸,¾ ª ¾}¨†,/¾°{0 ‘dir ¸('*.',¾)}¨fit}        © list of music fi
    ‘nok„{(0¹½¾)Ÿ82¬ŒDR ¾}

    ‘fnm„{~¸¸¹typ:'' ª fn„¾,'.',¸ ª q„_dl ‘del fn ª _dl:q ª 0¹½¾¾:'' ª fn}

    ‘asx„{fn„'asx'('a'‘fnm ¸)¾ ª ‘nok fn:fn                   © asx playlist cre
        ti„,/'title'‘tag›' playlist '
        ti,„›'<param Name = "AllowShuffle" Value = "yes"/>'
        el„{'<entry> <Ref href="',¾,'"/> </entry>'}¨¸
        ('asx version="3.0"'‘tag tab,¨ti,el)‘put fn}

    ‘b4s„{fn„'b4s'('b'‘fnm ¸)¾ ª ‘nok fn:fn                   © b4s playlist cre
        ti„›'<?xml version="1.0" encoding="UTF-8" standalone="yes"?>'
        ls„{b„¾='&' ª ~Ÿ/b:¾ ª q„¾ ª (b/q)„›'&' ª ¹q}¨¸
        el„'<entry Playstring="file:'°{(¸,¾,'">'),' </entry>'}¨ls
        pl„('playlist num_entries="',(•½¸),'" label="Playlist"')‘tag tab,¨el
        (ti,'WinampXML'‘tag tab,¨pl)‘put fn}

    ‘m3u„{fn„'m3u'('m'‘fnm ¸)¾ ª ‘nok fn:fn ª ¸ ‘put fn}      © m3u playlist cre

    ‘pls„{fn„'pls'('p'‘fnm ¸)¾ ª ‘nok fn:fn                   © pls playlist cre
        oz„'[playlist]'('NumberOfEntries=',•½¸)'Version=2'
        (oz,(¼½¸){'File',(•¸),'=',¾}¨¸)‘put fn}

    ‘wpl„{fn„'wpl'('w'‘fnm ¸)¾ ª ‘nok fn:fn                   © wpl playlist cre
        ti„›'<?wpl version="1.0"?>'
        hd„'head'‘tag tab,¨›'title'‘tag'Playlist'
        ls„{b„¾='&' ª ~Ÿ/b:¾ ª q„¾ ª (b/q)„›'&' ª ¹q}¨¸
        bd„'body'‘tag tab,¨'seq'‘tag tab,¨('<media src="')°{¸,¾,'"/>'}¨ls
        (ti,'smil'‘tag tab,¨hd,bd)‘put fn}

    ''{0¹½¾:z„¸                                               © loop through all
    ·   dr„{¾,'\'~†²¾}†¾ ª ls„‘lst dr                         ©  and create/dele
    ·   dr,„_pl{¸:¾ ª 'playlist'}{(†²“¾='\')‡¾}¯1‡dr          ©  playlist files
    ·   dt„,ls ‘asx dr ª dt,„ls ‘b4s dr ª dt,„ls ‘m3u dr
    ·   dt,„ls ‘pls dr ª dt,„ls ‘wpl dr ª (¸,dt)’ 1‡¾
    }''{                                                      © which directorie
    ·   _su:¾ ª 0¹½¾:¸ ª 0¹½†¾:1‡¾ ª di„{¾,'\'~†²¾}†¾
    ·   (¸,›di)’({0¹½¾:'' ª di°,¨¾}1 ‘dir di),1‡¾
    }{1<­¾:ž¾ ª ,›,¾}¾

©| VMJ | 2.51
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎmscan

mscan„{                   © Minus scan.
·   ¸„«½²¼½½¾             © ¸ is axis (default last).
·   +\[¸]¾×[¸](¸œ½¾)½1,-1
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎmtrim

mtrim„{                 © Trim off trailing blank cols,
·   (²Ÿ\²Ÿš¾¬' ')/¾     © from simple character matrix.
}
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ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎnats

nats„{ŒIO ŒML„0                             © Natural number arithmetic.
·
·   arith„{                                 © ¸ ¸¸ ¾, where ¸¸ ¹ +-×÷...
·   ·   fn„¸¸{aa„¸¸ ª œŒCR'aa'}¾            © char rep of operand function.
·   ·   '+'­fn:ndn 0,+š¸ mix ¾              © sum.
·   ·   '-'­fn:nup-šdck ¸ mix ¾             © difference.
·   ·   '×'­fn:¸ mul ¾                      © product.
·   ·   '*'­fn:¸ exp ¾                      © exponent.
·   ·   '÷'­fn:œ¸ div ¾                     © quotient.
·   ·   '<ˆ=‰>¬'¹þfn:¸¸ cmp ¸ mix ¾         © relational.
·   ·   '˜'­fn:(>cmp ¸ mix ¾)œ¸ ¾           © min.
·   ·   '—'­fn:(<cmp ¸ mix ¾)œ¸ ¾           © max.
·   ·   '|'­fn:¸ res ¾                      © residue.
·   ·   'Ÿ'­fn:¸ gcd ¾                      © greatest common divisor.
·   ·   '^'­fn:¸ lcm ¾                      © least common multiple.
·   ·   err'Can''t do: ',fn                 © :-(
·   }
·
·   mul„{                                   © product.
·   ·   dlz ndn 0,†¾{                       © normalised vector.
·   ·   ·   digit take„¸                    © next digit and shift.
·   ·   ·   +š¾ mix digit×take†¸¸           © accumulated product.
·   ·   }/(¸,¨(½¾)+²¼½¸),›,0                © digit-shift pairs.
·   }
·
·   exp„{                                   © exponent.
·   ·   =cmp ¾ mix,0:1                      © ¸*0 … 1
·   ·   =cmp ¾ mix,1:¸                      © ¸*1 … ¸
·   ·   hlf„{dlz ndn(˜¾÷2)+0,¯1‡(rx÷2)×2|¾} © quick ˜¾÷2.
·   ·   evn„dlz ndn{¾ mul ¾}ndn ¸ ’ hlf ¾   © even power
·   ·   0=2|¯1†¾:evn ª ¸ mul evn            © even or odd power.
·   }
·
·   div„{                                   © quotient.
·   ·   ¾^.=0:¸{¸^.=0:1 ª err'Div by 0'}¾   © ¸÷0
·   ·   svec„(½¾)+¼0—1+(½¸)-½¾              © shift vector.
·   ·   †¾{                                 © fold along dividend.
·   ·   ·   r p„¾                           © result & dividend.
·   ·   ·   q„¸†¸¸                          © shifted divisor.
·   ·   ·   ppqq„rxƒ³2 2†p mix q            © 2 most sig digits of p & q.
·   ·   ·   r‘„p q{                         © next rx-digit of result.
·   ·   ·   ·   (p q)(lo hi)„¸ ¾            © div and high-low test.
·   ·   ·   ·   lo=hi-1:p{                  © convergence:
·   ·   ·   ·   ·   (‰cmp ¸ mix ¾)œlo hi    © low or high.
·   ·   ·   ·   }dlz ndn 0,hi×q             © multiple.
·   ·   ·   ·   mid„˜0.5×lo+hi              © mid-point.
·   ·   ·   ·   nxt„dlz ndn 0,q×mid         © next multiplier.
·   ·   ·   ·   gt„>cmp p mix nxt           © greater than:
·   ·   ·   ·   ¸ ’ gtœ2,/lo mid hi         © choose upper or lower interval.
·   ·   ·   }˜0 1+†÷/ppqq+(0 1)(1 0)        © lower and upper bounds of ratio.
·   ·   ·   mpl„dlz ndn 0,q×r‘              © multiple.
·   ·   ·   p‘„dlz nup-šp mix mpl           © remainder.
·   ·   ·   (r,r‘)p‘                        © result & remainder.
·   ·   }/svec,›« ¸                         © fold-accumulated reslt.
·   }
·
·   gcd„{0^.=¾:¸ ª ¾ ’œ²¸ div ¾}            © greatest common divisor.
·   lcm„{¸ mulœ¾ div ¸ gcd ¾}               © least common multiple.
·   res„{¸^.=0:¾ ª œ²¾ div ¸}               © residue (0|¾ … ¾).
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··nats-nc

·   rx„10*px„6                              © radix for arithmetic.
·
·   dlz„{(0=œ¾)‡¾}                          © drop leading zero.
·   dlzs„{(Ÿ\¾¬0)/¾}                        © drop leading zeros.
·   zro„{(1—½¾)†¾}                          © 0 for «.
·   ndn„(rx-1){¸¸^.‰¾:¾ ª ’+š1 0²0 rx‚¾}    © normalise down: 3 21 … 5 1
·   nup„{0^.ˆ¾:¾ ª ’ ¾++š0 1²rx ¯1°.×¾<0}   © normalise up:   3 ¯1 … 2 9
·   mix„{†(-(½¸)—½¾)†¨¸ ¾}                  © right-aligned mix.
·   num„{dlzs rep ŒD¼chk•¾}                 © vector of rx-digits.
·
·   chk„{^/¾¹ŒD:¾ ª err'Bad number: ',¾}    © check raw no. not to big.
·   dck„{(2 1+(‰cmp ¾)²0 ¯1)š¾}             © difference check.
·   rep„{10ƒ¾{³¾½(-×/¾)†¸}(—(½¾)÷px),px}    © radix rx rep of number.
·   fmt„{ŒD[zro dlzs,³(px½10)‚¾]}           © vector of chars.
·   cmp„{¸¸/,(<\¬š¾)/¾}                     © compare first different digit.
·   err„ŒSIGNAL°11                          © stop with error msg ¾.
·
·   fmt(num ¸)¸¸ arith num ¾                © char vector result.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎnc

nc„{ŒML„0                  © Extended ŒNC for objects named in ¾.
·   0¹½¾:ŒNC ¾
·   1<œ¯2†½¾:’¨‡(¯2†1 1,½¾)½¾
·   (œŒNC ¾){
·   ·   ¸=¯1:œ((›¾~' ')¹,¨'#' 'ŒSE' 'Œse' 'ŒSe' 'ŒsE')²¯1 90
·   ·   ¸=2:œ(1 0­(­–¾),½½–¾)²20 21                        © 20:Normal variable/
·   ·   ¸¹3 4:0 10ƒ¸,(ŒVR,¾){                              © 30:fn or 40:op + su
·   ·   ·   0=½¸:1+3×0=œ2‡ŒAT ¾                            © 1:locked/4:external
·   ·   ·   1<|­¸:2                                        © 2:assigned (fn)
·   ·   ·   ¸»•ŒOR ¾:2                                     © 2:assigned (fn)
·   ·   ·   h„¸{                                           © header name or sub-
·   ·   ·   ·   ~'’'¹v„(²Ÿ/²v¬' ')/v„(^\~¸¹';©''',ŒTC)/¸:2 © no ’ then 2:assigne
·   ·   ·   ·   (¾­0 0 0)^'„'¹v:3                          © pre v9 only 3:dynam
·   ·   ·   ·   l„~'{} ' '{}  '¹›(v¹' {}')/v„(Ÿ\~v¹'’ ')/v © bracket pattern in
·   ·   ·   ·   (0¬œ2‡¾)Ÿ(¾­1 ¯2 0)^œl:3×^/l,1 ¯2=2†¾      © 0:normal op/3:dynam
·   ·   ·   ·   ¾­¯1 ¯2 0:(²^\²v¬'}')/v                    © shy-ambivalent else
·   ·   ·   ·   ((~(›2†¾)¹0,¨0 1)×1++/^\v¬' }„'[2 ¯2¼œ1‡¾])‡v
·   ·   ·   }œŒAT ¾
·   ·   ·   0=¹œh:h                                        © 2:assigned/3:dynami
·   ·   ·   2×(n,' ')»(1+½n„' '~þ(²^\²¾¬'.')/¾)†h          © comp names 0:normal
·   ·   }¾
·   ·   ¸=9:{¸„œ((›¾ ŒWG'Type')¹'Namespace' 'Root' 'ŒSE')²91 90
·   ·   ·   '8'=œ2œ'.'ŒWG'APLVersion':¸                    © 90:namespace/91:GUI
·   ·   ·   ¸+{¸„{(œ¾)¹'#Œ':¾                              © prefix ¾ with full
·   ·   ·   ·   ·   (n‡¯1‡(²Ÿ\²¾='.')/¾)­(n„œ('#'=œa)²4 2)‡a„œŒNSI:(n†a,'.'),¾
·   ·   ·   ·   ·   a,'.',¾
·   ·   ·   ·   }¾
·   ·   ·   ·   (~'.'¹¸):0                                 © ref ns if path mism
·   ·   ·   ·   2×(¸»•–¾)Ÿ(–¸,'.##')¬–¯1‡(²Ÿ\²¸='.')/¸     © OR parent.ns.##¬par
·   ·   ·   }¾~' '
·   ·   }¾
·   ·   ¸
·   },¾
·   ©  result „… IV
·   ©  ¯1:invalid, 0:unused, 1:label
·   ©   Variable: 20=normal, 21=ŒOR
·   ©   Function: 30=normal, 31=locked, 32=assigned, 33=dynamic, 34=external
·   ©   Operator: 40:normal, 41=locked,              43=dynamic
·   ©   90=Namespace # ŒSE, 91=GUI object, 92=Ref to namespace, 93=Ref to GUI
}
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                                                                 ncpath-nspack··

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎncpath

ncpath„{ŒML„0                       © Œpath-aware Œnc.
·   ¸„¯1‡ŒTHIS,–ŒPATH,' #'          © default left arg is Œpath.
·   {œ(¾•3 4),0}¨‡³†(,¸).ŒNC›¾      © fns and ops along path ¸.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎnicediv

nicediv„{           © ¾ similar integers with sum ¸.
·   q„¾½˜¸÷¾        © quotient.
·   d„+\(¾|¸)÷¾½¾   © residue spread in ¾ decimal steps.
·   i„2</0,˜0.5+d   © residue spread in ¾ integer steps.
·   q+i
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎnspack

nspack„{ŒML ŒCT ŒIO„0                       © Share arrays across space tree.
·
·   ¸„0,1,¯1,2 «'' ' '                      © seed with common literal values.
·
·   {ŒWA-¾+92                               © rslt: reclaimed workspace bytes.
·   }¸ ŒWA{
·   ·   –¾                                  © execute avoiding name clashes.
·   }{
·   ·   seed wsavail„¸                      © seed values and starting Œwa.
·   ·
·   ·   refs„{                              © sub-space references for ¾.
·   ·   ·   1¹¾=¸:¸                         © already been here: quit.
·   ·   ·   ¾.(†’°–þ/²(›¸,¾),‡ŒNL 9)        © traverse any sub-spaces.
·   ·   }
·   ·
·   ·   pack„{ŒCT ŒML ŒIO„0                 © Save WS by sharing sub-arrays.
·   ·   ·   †{                              © start and stop depth.
·   ·   ·   ·   6¬10|ŒDR ¾:¾                © simple: done.
·   ·   ·   ·   atoms„ž¸{                   © extract ¸-atoms.
·   ·   ·   ·   ·   ¸>|­¾:«                 © ignore (<¸)-atoms.
·   ·   ·   ·   ·   ¸=|­¾:›¾                © ¸-atom.
·   ·   ·   ·   ·   6¬10|ŒDR ¾:«            © simple: ignore
·   ·   ·   ·   ·   †,/,¸ ’¨(1—½¾)†¾        © nested: ¸-atoms from subarrays.
·   ·   ·   ·   }¾                          © for each ¸-atom in ¾.
·   ·   ·   ·   share„{                     © share atom.
·   ·   ·   ·   ·   (atoms¼›¾)œatoms,›¾     © share with atoms vector
·   ·   ·   ·   }                           ©   if possible.
·   ·   ·   ·   ¸{                          © array with shared ¸-atoms.
·   ·   ·   ·   ·   ¸>|­¾:¾                 © (<¸)-atom: copy
·   ·   ·   ·   ·   ¸=|­¾:share ¾           © ¸-atom: share with atoms vector.
·   ·   ·   ·   ·   6¬10|ŒDR ¾:¾            © simple: copy (will share later).
·   ·   ·   ·   ·   ¸ ’°share¨¾             © nested: ¸-atoms from subarrays.
·   ·   ·   ·   }¾                          © for each ¸-atom in ¾.
·   ·   ·   }/(²¼|­¾),›¾                    © collect at depths 0, 1, ...
·   ·   }
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··nspack-osc

·   ·   rvec„« refs ¾                       © vector of refs.
·   ·   mask„××/†rvec ¸¸¨›'½¸.Œnl 2'        © spaces with variables.
·   ·   ~1¹mask:wsavail                     © no vars: quit.
·   ·   vars„mask/rvec                      © spaces with vars.
·   ·   vals„vars ¸¸¨›'¸.(–¨‡Œnl 2)'        © values of all vars.
·   ·   packs„1‡pack(›seed),vals            © packed vars.
·   ·   names„vars ¸¸¨›'¸.Œnl 2'            © variable names.
·   ·   discs„(1=œ°½¨names)/¨'œ'            © discloses for single names.
·   ·   astat„{'{¸.(',¸,')„',¾,'¾}/¸'}      © make assignment statement.
·   ·   nvect„{1‡(~'  'º¾)/¾}°{,' ',¾}      © blank-separated names.
·   ·   stats„(nvect¨names)astat¨discs      © assignment statements.
·   ·   {wsavail}(‡³†vars packs)¸¸¨stats    © reassign vars per space.
·   }¾                                      © for given starting ref.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎof

of„{                            © Pick of F of G of H ... arg.
·   indx rslt„¸¸{               © 'countdown' and received result.
·   ·   2=ŒNC'¸¸':¸¸ ¾          © left leaf of tree: pick-index and arg.
·   ·   'int'¸¸ ¾               © intermediate level: recur left.
·   }¾
·
·   next„(¾¾ÿ(ŒIO=indx))rslt    © apply ¾¾ if at right level.
·
·   ¸„'top'                     © missing ¸ => top level.
·   ¸­'top':next                © top level: return result.
·   (indx-1)next                © otherwise: index and rslt.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎor

or„{    © Sequential test.
·   ¸¸ ¾:1 ª ¾¾ ¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎosc

osc„{               © Oscillate - probably returns 1.
·   1=¾:1
·   2|¾:’ 1+3×¾
·       ’ ¾÷2
}
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                                                                    pack-packD··

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎpack

pack„{ŒCT ŒML ŒIO„0                 © Save WS by sharing sub-arrays.
·   †{                              © start and stop depth.
·   ·   6¬10|ŒDR ¾:¾                © simple: done.
·   ·   atoms„ž¸{                   © extract ¸-atoms.
·   ·   ·   ¸>|­¾:«                 © ignore (<¸)-atoms.
·   ·   ·   ¸=|­¾:›¾                © ¸-atom.
·   ·   ·   6¬10|ŒDR ¾:«            © simple: ignore
·   ·   ·   †,/,¸ ’¨(1—½¾)†¾        © nested: ¸-atoms from subarrays.
·   ·   }¾                          © for each ¸-atom in ¾.
·   ·   share„{                     © share atom.
·   ·   ·   (atoms¼›¾)œatoms,›¾     © share with atoms vector
·   ·   }                           ©   if possible.
·   ·   ¸{                          © array with shared ¸-atoms.
·   ·   ·   ¸>|­¾:¾                 © (<¸)-atom: copy
·   ·   ·   ¸=|­¾:share ¾           © ¸-atom: share with atoms vector.
·   ·   ·   6¬10|ŒDR ¾:¾            © simple: copy (will share later).
·   ·   ·   ¸ ’°share¨¾             © nested: ¸-atoms from subarrays.
·   ·   }¾                          © for each ¸-atom in ¾.
·   }/(²¼|­¾),›¾                    © collect at depths 0, 1, ...
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎpackB

packB„{ŒIO„0                © Pack a simple array.
·
·   cmp„{
·   ·   u„ž,¾               © unique elements
·   ·   i„u¼,¾ ª w„—2µ½u    © indices, max. bit width
·   ·   b„1,2¬/i            © repeats (rle coding)
·   ·   j„0Ÿ,(w½2)‚b/i      © binarise to max width
·   ·   ((½½¾),(½¾),u)b j   © (rank, shape, uniques)(rle)(coded indices)
·   }
·
·   exp„{
·   ·   q„0œ¾ ª s„0œq               © get rank,
·   ·   r„s½1‡q ª u„(s+1)‡q         ©  shape and unique elements
·   ·   w„—2µ½u                     © the bit width
·   ·
·   ·   e„{¯2-/¾/¼½¾}(1œ¾),1        © expander
·   ·   i„2ƒw{(¸,˜(½¾)÷¸)½¾}2œ¾     © decode indices
·   ·   r½u[e/i]                    © here we go!
·   }
·
·   ¸„1 ª ¸:cmp ¾ ª exp ¾           © compress or expand.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎpackD

packD„{                                 © Pack char array to boolean vector.
·
·   (ŒIO ŒML)„1 3                       © the environment
·   key„†,/{‡(¼¾)°.>¼¾}¨¼23             © generate the keys (up to 276), they
·                                       © start with ones and end with zeros.
·   cmp„{                               © compress:
·   ·   dt„,¾ ª k„1,¨key                © vectorise items, separators to keys
·   ·   u„{¾{¸[”¾]}{+/¾=dt}¨¾}ždt       © sort uniques according to frequencies.
·   ·   uq„,³(8½2)‚¯1+(½u),ŒAV¼u        © shape then uniques fit to eight bits.
·   ·   rk„,(4½2)‚½½¾                   © rank fits in four bytes
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··packD-packH··

·   ·   sh„«{                           © shape is a trickier one
·   ·   ·   0¹½¾:¸                      © all done?
·   ·   ·   n„1+˜2µ1—†¾                 © how many bits are needed for represent
·   ·   ·   q„(,(5½2)‚n),,(n½2)‚†¾      © n should fit to five bits (2*2*5 -> 4G
·   ·   ·   (¸,q)’ 1‡¾                  © add binarised figure to the result
·   ·   }½¾
·   ·
·   ·   rk,sh,uq,¹k[u¼dt]               © join the result with binarised data
·   }
·
·   unc„{                               © uncompress:
·   ·   rk„2ƒ4½¾                        © rank's easy
·   ·
·   ·   (sh x)„« 4 rk{                  © shape needs more treatment
·   ·   ·   (s n r)„¸                   © deliver args
·   ·   ·   r=0:s n                     © all done: return shape and offset
·   ·   ·   q„2ƒ5½¾                     © how many bits?
·   ·   ·   d„2ƒq½5‡¾                   © -> dimension length
·   ·   ·   (s,d)(n+q+5)(r-1)’(q+5)‡¾   © next
·   ·   }4‡¾
·   ·
·   ·   n„1+2ƒ8½x‡¾                     © how many uniques?
·   ·   u„ŒAV[1+,2ƒ³n 8½(n×8)†(x+8)‡¾]  ©  -> make the list
·   ·   dt„(x+8×n+1)‡¾                  © rip the data part
·   ·   p„dtˆ¯1‡0,dt                    © binary partitioner (first 1's)
·   ·   sh½u[key¼p›dt]                  © reconstruct
·   }
·
·   ¸„1 ª ¸=1:cmp ¾ ª unc ¾             © which way to go?
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎpackH

packH„{ŒIO ŒML„0 1                      © Huffman packing.
·
·   compress„{                          © compression.
·   ·   shape„½¾ ª vect„,¾              © shape and items of array.
·   ·   uniq„žvect                      © unique items.
·   ·   freq„+/uniq°.=vect              © frequency of occurrence.
·   ·
·   ·   tree„{                          © Huffman tree.
·   ·   ·   1=½¾:œ²œ¾                   © list exhausted: done
·   ·   ·   nxt„¾[2†“œ¨¾]               © next two lowest frequencies,
·   ·   ·   freqs items„‡³†nxt          © and corresponding items.
·   ·   ·   ’(¾~nxt),›(+/freqs),›items  © collect 2 most infrequent items.
·   ·   }‡³†freq uniq                   © tree from frequency-item pairs.
·   ·
·   ·   items csegs„‡³†«{               © Dictionary: items „… code-segments.
·   ·   ·   «­½¾:›¾ ¸                   © all done: item and binary code.
·   ·   ·   †,/(¸°,¨0 1)’¨¾             © extended codes for sub-trees.
·   ·   }tree                           © from frequency tree.
·   ·
·   ·   bits„¹csegs[items¼vect]         © bit string of tree indices.
·   ·
·   ·   leaves depths„‡³†tree{          © tree leaves and depths.
·   ·   ·   «­½¸:›¸ ¾                   © leaf: leaf and depth.
·   ·   ·   †,/¸ ’¨1+¾                  © branch: traverse deeper sub-branches.
·   ·   }0                              © starting at depth 0 for the root.
·   ·
·   ·   shape leaves depths bits        © compressed structure.
·   }
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                                                                   ··packH-packN

·   expand„{                            © expansion.
·   ·   shape leaves depths bits„¾      © compressed structure.
·   ·
·   ·   tree„« 0 1œ{                    © reconstituted Huffman tree.
·   ·   ·   (œ¸)¬œœ¾:(›¸),¾             © distinct adjacent depths: continue.
·   ·   ·   (²{œ¾-1}\²‡³†¸(œ¾))’ 1‡¾    © identical   ..      ..  : coalesce.
·   ·   }/(‡³†depths leaves),¯1         © depths, leaves with trailing dummy.
·   ·
·   ·   picks„«{                        © tree index vectors.
·   ·   ·   «­½¾:›¸                     © leaf: done.
·   ·   ·   †,/(¸°,¨0 1)’¨¾             © visit each branch,
·   ·   }tree                           © ··· of the tree.
·   ·
·   ·   maxd„|­tree                     © max depth.
·   ·
·   ·   dict„†,/{                       © lookup dictionary.
·   ·   ·   item„¾œtree                 © next tree leaf.
·   ·   ·   indl„0œ½¾                   © trailing index length.
·   ·   ·   (2*maxd-indl)½›indl item    © extended pick vectors.
·   ·   }¨picks                         © ··· for each index vector.
·   ·
·   ·   iwin„¼maxd                      © input index window.
·   ·   obuff„,shape½leaves             © initial output buffer.
·   ·   ibuff„bits,maxd½0               © padded input buffer.
·   ·
·   ·   shape½{                         © restore original shape.
·   ·   ·   ix ox„¾                     © input and output indices.
·   ·   ·   ox=½obuff:obuff             © end of output, done
·   ·   ·   nxt„2ƒibuff[ix+iwin]        © next dictionary index.
·   ·   ·   skip item„nxtœdict          © number of bits and output item.
·   ·   ·   obuff[ox]„item              © paste item into output buffer.
·   ·   ·   ’ ¾+skip 1                  © traverse input and output buffers.
·   ·   }0                              © initial input/output buffer indices.
·   }
·
·   ¸„1 ª ¸:compress ¾ ª expand ¾       © compress or expand.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎpackN

packN„{                     © Null packing.
·
·   cmp„{
·   ·   mask„,¾¬1†0½¾       © mask of non-nulls.
·   ·   (½¾)mask(mask/,¾)   © shape mask non-nulls.
·   }
·
·   exp„{
·   ·   shape mask items„¾
·   ·   shape½mask\items
·   }
·
·   ¸„1 ª ¸:cmp ¾ ª exp ¾   © compress or expand.
}
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packQ-packS··

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎpackQ

packQ„{                             © Assorted uniQues packer.
·   (ŒIO ŒML)„1 3                   © environment.
·   key„†,/{‡(¼¾)°.>¼¾}¨¼23         © binary keys (up to 276 uniq elts).
·
·   cmp„{                           © compress:
·   ·   dt„,¾                       © vectorize.
·   ·   u„{¾{¸[”¾]}{+/¾=dt}¨¾}ždt   © sort uniques according to frequency.
·   ·   k„1,¨key ª d„¹k[u¼dt]       © replace with keys.
·   ·   u((½½¾),½¾)d                © uniques (rank, shape) binary data vector.
·   }
·
·   unc„{                           © uncompress:
·   ·   (u q d)„¾                   © split the argument.
·   ·   s„(†q)½1‡q                  © shape.
·   ·   p„dˆ¯1‡0,d                  © split with first 1's.
·   ·   s½u[key¼p›d]                © reconstruct the result.
·   }
·
·   ¸„1 ª ¸=1:cmp ¾ ª unc ¾         © choose the tool.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎpackR

packR„{                             © Run Length Encoding (RLE packing).
·
·   cmp„{                           © compress:
·   ·   shape„½¾ ª vect„,¾          © shape and items of array.
·   ·   runs„1,2¬/vect              © mask of start of runs.
·   ·   repls„¯2-/{¾/¼½¾}runs,1     © replication count.
·   ·   solos„runs/vect             © non-repeated items.
·   ·   shape repls solos           © compressed structure.
·   }
·
·   exp„{                           © expand:
·   ·   shape repls solos„¾         © compressed structure.
·   ·   shape½repls/solos           © reconstituted array.
·   }
·
·   ¸„1 ª ¸:cmp ¾ ª exp ¾           © compress or expand.
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎpackS

packS„{ŒIO ŒML„1 3                 © Shannon-Fano packing
·
·   cmp„{
·   ·   u„ž,¾ ª b„u{+/¸=¾}¨›,¾ ª i„”b ª uv„u[i] ª b„b[i]
·   ·
·   ·   bv„{(¾¬2)›¾}¹«{
·   ·   ·   1=½,¾:2,¸ ª a„(›¸),¨0 1
·   ·   ·   2=½¾:a ’¨¾
·   ·   ·   n„{1—+/0=((+/¾)<2×+\¾)}¾ ª a ’¨(n†¾)(n‡¾)
·   ·   }b
·   ·
·   ·   z„(½,¾)½bv[1] ª q„,¾
·   ·
·   ·   {0}(1‡uv){((¸=q)/z)„›¾}¨1‡bv:
·   ·
·   ·   (½¾)uv(¹½¨bv)(0Ÿ(¹bv),¹z)
·   }
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·   exp„{
·   ·   (r uv lv d)„¾
·   ·   bv„(lv/¼½lv)›(+/lv)†d
·   ·
·   ·   r½''{
·   ·   ·   0¹½¾:¸
·   ·   ·   i„1{q„¸œbv ª q­(½q)†¾:¸ ª (¸+1)’ ¾}¾
·   ·   ·   (¸,iœuv)’(½iœbv)‡¾
·   ·   }(+/lv)‡d
·   }
·
·   ¸„1 ª ¸:cmp ¾ ª exp ¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎpackT

packT„{(ŒIO ŒML)„1 3                        © Simple text vector packager.
·
·   cmp„{
·   ·   ec„{                                © find the suitable esc character
·   ·   ·   c„1œŒAV ª n„+/¾=c ª n=0:c
·   ·   ·   d„2œŒAV ª o„+/¾=d ª o=0:d
·   ·   ·   e„3œŒAV ª p„+/¾=e ª p=0:e
·   ·   ·   m„˜/n o p ª (c d e)[n o p¼m]
·   ·   },¾
·   ·
·   ·   lv„1,2¬/,¾ ª e„ec=,¾                © repeat lengths
·   ·   ((e<¯1‡1 0 0 1ºlv,1)/1²lv)„1        © remove 2's and 3's
·   ·   ((e<¯1‡1 0 1ºlv,1)/1²lv)„1          ©
·   ·   ln„{¯2-/(¾,1)/¼1+½¾}lv              © packables
·   ·
·   ·   (lv/lv)„1+˜ln÷256                   © adjust for 256 length
·   ·
·   ·   ln„¹{¾<257:¾                        © now we have to adjust the long
·   ·   ·   q„256|¾ ª n„˜¾÷256              © sequences so that the last
·   ·   ·   {                               © sequence will be
·   ·   ·   ·   3<¯1†¾:¾                    © properly done, ie:
·   ·   ·   ·   (¯2‡¾),¯4 4+¯2†¾            ©   257 -> 252 5,
·   ·   ·   }(n/256),¾-n×256                ©   NOT    256 1.
·   ·   }¨ln
·   ·
·   ·   q„lv/,¾                             © reduce data
·   ·   b„(ln>3)Ÿ{(†¾),2</¾}q=ec            © find places where
·   ·   (b/q)„(b/q){ec,¸,¾}¨ŒAV[b/ln]       ©  to put pack sequences
·   ·   ec,¹q                               © remove nesting
·   }
·
·   exp„{
·   ·   ec„†¾                               © "esc"
·   ·   ~ec¹1‡¾:1‡¾                         © packed?
·   ·
·   ·   bv„{(†¾),2</¾}1‡¾=ec                © reduce vector
·   ·   ln„~bv                              © lengths (remove escs)
·   ·   ((¯2²bv)/ln)„0                      © remove ascs
·   ·   ((¯1²bv)/ln)„ŒAV¼(¯2²bv)/1‡¾        © lengths of characters
·   ·   ln/1‡¾                              © do it!
·   }
·
·   ¸„1 ª ¸:cmp ¾ ª exp ¾                   © compress or expand.
}
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packU-packX

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎpackU

packU„{ŒIO„0     © Unique packer.
·
·   cmp„{
·   ·   u„ž,¾
·   ·   (½¾)u(u¼,¾)
·   }
·
·   exp„{
·   ·   (0œ¾)½(1œ¾)[2œ¾]
·   }
·
·   ¸„1 ª ¸:cmp ¾ ª exp ¾
}

ÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎÎpackX

packX„{                           © TeXt packer.
·
·   (ŒML ŒIO)„2 0                 © environment
·
·   cmp„{                         © packer
·   ·   u„ž,¾                     © unique items, odd or even
·   ·   p„‡{((—0.5×½¾),2)½¾},¾    © divide into pairs
·   ·   j„,u°.,u                  © unique couples
·   ·   b„j¹p ª g„b/j             © take only the needed pairs
·   ·   i„g¼p                     © indices
·   ·   w„—2µ½g                   © bit width
·   ·   q„0Ÿb,,(w½2)‚i            © bits to bitvec
·   ·   u((½½¾),½¾)q              © return uniques, shape, bits
·   }
·
·   unc„{                         © unpack
·   ·   (u d a)„¾                 © handle arg
·   ·   s„0œd ª r„s½1‡d           © shape
·   ·   j„,u°.,u                  © unique pairs..
·   ·   p„((½j)†a)/j              © ..used couples
·   ·   q„(½j)‡a                  © indices
·   ·   w„—2µ½p                   © bitwidth
·   ·   i„2ƒw{(¸,˜(½¾)÷¸)½¾}q     © calc indices
·   ·   r½¹p[i]                   © return array
·   }
·
·   ¸„1 ª ¸=1:cmp ¾ ª unc ¾       © pack/unpack
}
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