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(recursive function)
BE#OPNZOEMBEZTTUVHET LOGTNIEEZITOEE.
CHOEUHLOEHEIZIINTRANBHET, 5I8EHRAICEME
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factorialo =1 CCTHRERT

factorial (n+1) = (n+1) * factorial n -
BIBEEUH L (recursive call)
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(mathematical induction)

TARTOBERE n [TDLVTHrRE P(n) NEKYIL DT EDEERAE
() HBETr—X: Po)

(base case)

/PO BARE n=0 [ZTDULV\THRE P(n) BEYILDIEETRT

IFINAT YT P(k)=P(k+1)

(induction step)

kZEEDBEAR#EL: Pk ZIRELT, Pk+1)ZERT

: RIREDIRE

(inductive hypothesis)
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EE 1+2+-+n=-nn+1)

(i) BE#E4S—X: P(o)
n=0M¢&E EB=0 A8=0. F: n=0D&=E, 1+2+-+4+n=0.
HELS:
1+24++n)=0+(1+2++n)
(i) IJINR TV T : P(k)=P(k+1)
JRAEDRE: 1+2+-+k=-k(k+1)

n=k+1MDLE,
A =1+2+-+k+(k+1)

= ~k(k+ D+ (k+1)  URBEDREELY)
=~ (k+1)(k+2)

Bl = (k+ Dk +2)
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FEEOBERARMIZDONT, EENMEHEER -9 EFELH

factorial o =1
AT H#% factorial (n+1) = (n+1) * factorial n

T factorialn = 1 X2X--Xn

(i) BT —X
n=0 D&, £ = factorial 0 =1
A =1x2x---x0=1

(i) J@IRT VT
JRIEDIRTE : factorial k =1 X 2 X -+ X
n=k+1MD&LE
i = factorial (k+1)
= (k+ 1) X factorial (EELY)
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(i) EEHS—X: P(o)
=/NDBEAR n=0 IZDWVTanRE P(n) NRYILDEFTRT

(i) IREARTVT: (n>k = P(k)) = P(n)
nZEEDBARHEEL:
n KYINSHEFTARTD KIZDWNTPK) #IRELT, PNZEFRT

: I HRiE DR E
[518Z&/NS<THEmAEIXIELLY
EIRET S

OIATREANIE, TRTOBEARE n [ZDULVTHRRE P(n) ARYILD




BIRMGET—38E: YA b

JRAR =11

(list) | cons(F—4, 'JAR)
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(constructor)

Y Z R @O) NEE

L cons(A, cons(B, cons(C, [])))@

RSIDYAR {

(Hr&siE] L=A:(B:(C:[]))
L=A:B:C:[]
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(binary tree) | Node(Z A, B — 4 A) s/ — F
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Leaf, Node: ¥Rl F

O
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t: Z/aK
t = Node(Node(Leaf(2), 3, Leaf(s)),

)
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(partial order)
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(structural induction)
HMERIRINEZT—HIELT=RERRFZD—D.
DRAMEEOKRGEE, BIRNGET—HEEICEAT SanBZ AT 55
M9 RTDHEES [CDOWTHRE PS) NRYWILDIEDIERAAE
(i EWET—X: P

HB/INTE 1 [2DUWNTRIEE P() ARYII DS EERT

(i) JRMRTVT: (S>5' = P(S)) = P(S)
SEEEDEELEL:
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[JZRDEX) ; EBDOT—5% a DYRH

length . [a] =2 Int
length [] =0
length (x: xs) = 1+ length xs

FEH: lengthxslExs DES(ERE)

() BEWETr—X
xs=[ ] MEE, length xs =length[] =0 7ED TEYILD.

(i) I/ R TV T
IRIVEDIRTE : x: xs (EEn+1) KYINEEY Xk xs [2DNVT
length xs [& xs DES

length (x:xs) = 1 + length(xs) (EELY)
=14+ (xs DES) (FIWEDRELY)
= (x:xs) DES
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[JRAFD&EZEDERZHIR]
butlast :: [a] = [a]
butlast [] =[] EEHOE

butlast [x] =[] ERH1{E
butlast (x1: x2 :xs) = xa:butlast (x2:xs) ZEE=HA2{FLLL

TFIE: butlastxs & xs DEBEDERZHIBRLI=URE

() EfE—X
EZRHMN 0 DESF, butlast[1=]]
BXRHMMN 1 DEE, butlast [a] =[]
(i) IRIAIRTVT BEREMN 2 LULEDLEE
JRIEDIRTE . x1:x2:x5s EYINSHEEEDY ARy IZDUNT
butlasty [F y DEREZDEZRZHIBRLIZUXE
butlast (x1:x2:xs) = xa: butlast (x2 : xs)

= x1:((x2:xs) owEBEDERZHIFRLI-)XE)
= (x1:x2:xs) MOREBEDERZFHIBRLI-URE

} NFREELL.
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dataTree = Leaf Int Haskell 2 & & 7€
| Node Tree Int Tree

sum : Tree 2 Int
sum (Leaf n) =n
sum (Node left n right) = sum (left) + n + sum (right)

:: Tree
t = Node (Node (Leaf1) 3 (Leafs)) 7 (Leaf 8) 0

C_Tsumt Z51ETHE 2. D FONS g 9




(1) ST DEABEREEZD. = =
;2 Int 2 [Int] =2 [Int]

insert
[X]
X :

insert x []
y:ys H—FrEEK

insert x (y:ys) | x<y
Wt X ys) | (GMEHLTESERT)
isort « [int] = [int | 1% such that EFEG E&LY

isort [] =[]
isort (x : xs) = insert x (isort xs)

DEDMADGERA OIS 2 R L7230,
Minsert x xs X, xs DFANEIZ Y — ST EEHI ARD L X,

ZOEURALEIT x 2 AL T,
FNEIZY —hS T B ) AR 2 T,

Misort xs |, BEHMI AR xs ZHNEIZY —FT 5.

(2) 1DHIDOATART/RLTZ sum t IR t IZEFNDHT X TOHEE
DI RO AHZEDFEH O 2 R L72 S0,
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