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MUVseal.is/--
"induction on an

example"

e.g .

reverse[ i. 2,3]%(3,2 , I]
↑ ? ??↓r¥T¥ putt
ot¥

reverse [2,3] É> [3,2 ]
↓ ↑put 2at the

reverse [3] SEE [j]
end



fun reverse / t.int/ist):in1- list
⇒

×%ÉCage lofc>⇒

¥::¥F¥%%s e reverse(×s④

✓ rewse3ff?
✗s({%⇔}('

"
"*et÷:ñÉh



iñ'.int list
i✗ % ✗ S

¥ :#list vet next



fun putAtTheEndClint list, xi-I-j.int/ist--Case l of
☐ ⇒ [*]

t.name?i:iiii..i::Eiiiii:E:Eecg
. append ( [1,333, [4.5.63) = [13%45.6]
append([3,7] , [9,4]) = [37,94]

ftATTkEndC&⇒=B-



fun append/li.in/-kst,li.inHist):int1ist-case-liofC
] ⇒ lz

I × , ::×⇒XI% appendlxs , , #
append ( ↳ , G. ziD)=[iii.☐

e.g. append ( ( 1.2.33, G) = [1. 2,3]
append (0.7334%-53) ,= [ 1.334,5J
I ↑

append( G. 3J , [4,53) = (73,9-5)



fun append/li.in/-kst,li.inHist):inHist-appen8(⑤,[u%)⊕> case G. 2,3] of - -
--

ʳᵈ
,} '⇒%,☒ I :& append (6,3%[4/5]) -

-- case [2,3 ] - - - -

I % 28: append a,y)É±%apmd×s
ease Es] of . . -

-

☒ 1 : : 2 ::3 : : append(4%57) ¥Éof kiss
I ÷ z : : 5 ::[ÉF§

_ '

' '

length ofhis2
1

-steps: 8

[ 1,2
, 3,415] Val ✗ = G. 2,3]

Val y=C4
ñz=pY!¥;⇒_



fun reverse ( hint list) : int list =

reverse ( E. 2,3]) case of
- Fg 2 C>⇒

⇒ appudfetusi-E.fi)¥F¥Étqqppadreuesecsl.CN)
,
a] )topped (append ( 67,63) , GT )

topped / [3,2] .CM
↳ Girl]



Analyzing the☐running time (work)
of

functions

↳ predict how many
steps a function
takes in terms of

the size of the input!•



fun append/

li.in/-kst,li.inHist):int1ist-9pperd(a.zis1cu.s-g) / ¥ 9ofc] ⇒ lz
_e|×i÷¥⇒×I%appnd(xs
whatist⊖size?

ide length of l , + length of lz

A function mapping sizes
to # of

steps the

m_w°ʰ
19ᵗʰ "

function takewappudln.FI#FF-.--.--e.g.Wapperd(3
,
2) = 8



append ( c] , G)
case ☐ of ☐⇒ 921 × :: xs⇒ ✗ →appraised☒ lz

w•mdCÉ¥É⇒④



append ( x :xs, lz)
↳ case ×: xs of ☐ ⇒ lz / × : :xs ⇒ × : : append

× : : appendixes, l)
↳ × : : -

- - Wapperd (ni , ni)

¥ + wapmitnii.no)⇔× (f n , -1-0]
↳ ✗ 88 VS ⑤



"

Recurrence " recursive function
-

from sizes to # 'S

worms'iÉ%¥%

wappa.cl/ni,nD--2-Wapperd(ni-i)Wappud(rTFt--#2ifn=2tWcppad(a-1) oow.



Recurrence Ñ¥{2É2-iwpmd-n-o.to

[ |Wcppud(n)=2n-2
Closed :ⁿñwrsi-e) 2-2+%¥;ÉTform @lotionto those

equations =2n-12



Analyzingafoncti@Cose-QR.e
..mn#%efm3-Qbig-0

•
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F-



Wappend (n) = 2 n +2

Wcpperd ( n) = ⇒ + g↓%ma
" input

'constant factors"

Wappend ( n) = 3 n -12

fn④,h)-#-
c) ⇒lz[¥ appeal#as
iax
at
-



big-0notat.in#.
Summarize the

"most important
"

Information about the
closed form

011) e 0 Cn) C 062) -043)

↑→ ¥ ¥
Constant linear quadratic



Wappeicn) -2^+2 is 0(n)

2→_ ii¥I
First← ¥02# o try :

¥-14 *I

←

E.io#d&:.:F::::.means

bigger forced ×,



Wappud ( n)=2n -12 is 04)
there exists ak with
2n -12 ≤ boon Def-2-E.at/enpt)
% " * = "" "" " ᵗ⇔Iff2n 42<-10042^+2

≤4h
there exists a

n= / 4 ≤ 400
4<-41 k such that

µ, • ≤ •(≤ % ,f.ru#-ggggn=38 ≤ 8008<-43
i. ✓ f(x)≤ kgcx)



E.g. can show

° " is 0 (% ,
↑¥.tht

8h is 0 Con)

0 (Rn) for any constant K
are the done

↳⇔



Wappud ( n)=2n -12 is 04)
e. g. k=4

Det:L. final)
2.1+2<-4 . /

Iff

there exists a⇔¥µ;÷÷÷;¥for all × ≥xo
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