Homework 1 CS420/KAIST Spring 1999 ff aŰ Due: March 18, 24:00

1999[ 3Ú 11ffi

Exercise 1 Íý` |L# ¡ąè^Ć Çă3 ‚Ï řü˚ “AŤ˝”õ ML£ A ˚ăĘ: Σ^b_{n=a}f(n) AŤ˝˚ Í«ù

sigma : int * int * (int -> int) -> int.

□ Exercise 2 æ˚ “AŤ˝” ě¡Ćt ŁăÛ¸ PÌć ?fi \¡ffiú (+, 0, 1, >) ‚ı£ ăŹ “űAŤ˝”(‹ŁÜý AŤ˝) ě¡õ A˚ăĘ. □ Exercise 3 æ˚ “űAŤ˝”õ ¸Ìľt :Û¯ú „˚˚ AÝêõ `ŞL (s qŢ ww¸£) GSľ4Ź ě¡ “‚ìŤĽ”ú A˚ăĘ: ∫_b a f(x)dx ‚ìŤĽ˚ Í«ù

integral : real * real * (real -> real) * real -> real.

□ Exercise 4 114 ;Ü èSSðĆtŹ üù ;ÜěÒõ üĄęĄœ£ NšsŹÚ, ¸ èSSð˚ łîě¡, vocalizeõ ȷĄăĘ:

vocalize: string -> string list list

‹Uıý j˚ A¡ stringú ŃIt Čıýő Pıý£ #Ăqt ›qsêÀ ă Ź ě¡¸ř. Žõ ffiq,

vocalize "8693536"

= [["šÉå","ĺÊÞ","ňÚÞ","łÝî","ąÁ"],["łÉí","ŕÍá","ňĳ","ĺÊÞ","łÉí","łÝî","ňÚÞ"]] ş, 0ú ›ŞMIê þ EÍ ›ŞMŹř. Žõffiq, 0022900ù

[["ňÈ"], ["ňÈ", "ŕÍá", "ąÁ", "ĺÊÞ"]]

□ Exercise 5 „˚˚ #Xõ ŁăÛ ĘŞ˚ “ŞN”£ uÇč ¡ –żęř.

• #XuS Í«ù IŠő ›¸ A˚ü9ŞÅ:

datatype tree = LEAF of item
            | NODE of tree list

• IŠ˚ zipper` #X˚ v§õ ÍL ıîı&£ ðqn§ê ăL äŁn §ê ęęř.

datatype zipper = TOP
              | HAND of tree list * zipper * tree list

Ç& #Xv§˚ qŮŞ>Ć ’@ –Ź ŞNĲ!¸ HAND(l,z.r)Ćt, lù £‘Ć ðqKt »ţß #Xffi(elder siblings)¸L rù ąô‘Ć ðqKt »ţß #Xffi(younger siblings)¸ř.

• #b`ŞĆt˚ Ç& æX locationŹ Ç&æXõ :ý£ăŹ #Xı–ő ŞN(zipper)£ vÇüŹ sž #Xffi£ uĄýř.

datatype location = LOC of tree * zipper

• Žõffiq, “a × b + c × d” ` řüY ›ù #XuS£ vÇüŹÚ:

NODE [ NODE [LEAF a, LEAF *, LEAF b],
      LEAF +,
      NODE [LEAF c, LEAF *, LEAF d]
    ]

~ěń UĞvĆ˚ æXŹ řüY ›ř:

LOC (LEAF *,
    HAND([LEAF c],
         HAND([LEAF +, NODE[LEAF a, LEAF *, LEAF b]],
             TOP,
             []),
         [LEAF d]))

• ı, sqŢ æXĆt ¸C ıîı&£ #Xõ Ð ¡ –åęř. £‘œ£ ę ;`Ź ,ù řüY ›ŞÅ:

fun goLeft (LOC(t, TOP)) = raise NOMOVE ‘‘left of top’’
  | goLeft (LOC(t, HAND(l::left,up,right) = LOC(l,HAND(left,up,t::right)
  | goLeft (LOC(t, HAND([],up,right) = raise NOMOVE ‘‘left of first’’

• řü˚ #"Ş ě¡ffiú A˚ăČÅ:

goRight: location -> location
goUp: location -> location
goDown: location -> location

□