swow\rﬁ

_:mﬁ,—.?m :_vnm N lounded m_.m:..,:nw.po:"
Tl rOUNO G
_uoﬂ @<mﬂ% .T\wm VA

| [ Y A\, ﬂ | @ m
o na v o Weilesy
| L ,\J,\ H?(\,q ‘\l‘. MJ,_ .ﬁnf | | _w.,.A\,,‘.,; L «\), L W. L, v

[
M.,,.! \,9.4‘\? W.J = 3»-%
;&m ,‘)o,fm .

Licts- Civen o *}uw A, % ">lv_...a*>lwvnlvx xg: X 3
—Lnﬁ) is the *wwn o% :a._w\ ) reclist % X, © _lmv*ﬁlllvx
m-—m*a u$8§ Q* Qpngﬁ.&w
o% > | Wmn—ﬁo*mo:.u

_sﬁeb:n*..osu ﬂnn_...ﬁ.ﬁ %uno ._.m—. ~>3 Xo
I f&> € _.J..mwb.. rec List “m x, (o 3
nil:List, a=@ :List, . ..m o @ (reclist §x,0)
Ogﬁa*.,o:.. _._ap.. ..nn_.r..* allows vs t Lnr..s

La,,0,,0,] means a,2a,x azml  functions on lists by giving sk

° | .b—. on —_rb e *‘
(Haskell vses = and = with - A e ted o ompote Fhe resol

tnverse .Snps?mv . for mb.aﬁv assuming that \oq &




mxorq:wrn.. _..nzm*r ow a L Other inductive mem.

_s%o..39=< mxuss_vf" in:-moc:LL r._.SQ trees

_.asw; : _Lu* >I|Iv 7_9* _s*qcmﬁnm..oa..

’.nsw—.r. 5.._. = N.v.. o > .

—.gw_.r ﬁp."..B = c.?%*r 8 + F—.nn..m a: (ree A
_woq._sp:%n | Q . Tree r: lree A

th = vecList (Xa. o) ) — —
F:u = rec a, QAL ANSVEC T node @ ...._-2@> .
0 | ‘_ﬂnmm ace T.nou im*r m...%o...so».bs

In tz.m ase we %n—s.* :QQL o) *rn leaves - m—nsaosT &.

the ﬁucsnsr a,l i the recursive 1) o acameler J‘_X A on the loaes

- 4 Exercise:
us

m.xnﬂc..mﬁ um ne *rn -«8*.\?0“.. o4 Q . iﬂ_..—“m mﬁ.—s.—mﬁpf.oﬁ - L NQLGO._...QS

ost [3,0,0]<[[%,9,7, L], nil]
Womw : _Luw”ulllv _..mu*_-nu.mh. Wc—hv uTu... I_ﬂnm)




| Fop1/3

o Write the rules for Yode trees”:
T:PQ teees ﬁm*r ._s%o..san.ros. ) ”% Xis a ._néun\
FX is also a _ni.x

iqm**ms on _‘—8 some.
@ &. %.. X—=>Y s pwc:of.os

.ﬁo Lo - msn—c \ve *.%_u.nu ra*imos ._..:vnm\

?L.nnh— o% ?4«:.—?“ — 2_.3 _u.% . FX— _u.*
ey bype e want o o, Tt pstre idnfly oo

oo.smohlm on:

\?n \t. ownﬂP*o.‘

We a?n a m@.—. o.* Q.r.#ﬁo.n._h 2—3.. 1. X.\IVX
Functors - Fd=id: FX— FX

A mcso*o.. S an o_ve_.n»o.. F X\M.J- A,

?P* maps .J‘_vwm to *Xvnm | /uu%\-.N.

amd [unchio fo functions
oo T F9e5)=Fy = Ff



mxpslmm
1
"unit Txm
os_wu one nﬂngosﬁ L
FX is a 8w<e%x i..ta

one QX*ﬂP QFS»@S.*"
FX
FX

inl %

Ny 2 :

,*oﬂ o<oﬁw R.ux |

_% ..TXI.IV%~ they
g EX—FY

ms-. % —> inlk

mr Xx +—> inr @.HV

|

_.nxuf.%,xx

‘.?. 9%7& *<w~ >
?m* . FX
nY <a,x) : X
%eﬁ P..) PSL un..x
_% .mlvA|||V4~ .383

F{. FX—FY

nl x — inf ¥

| FeP 13/

tar La,x> > inrda, £x
“. FX = A +XxX

nl a : FX %o.' P”>

inr x, .t EX for=x,x: X

Ibi Lo yov La%mzm m...% Q



bive
mot. w&
>||quA #..— ow*rn
" 03*
ﬂ.x cVUYs
X oc
L...o..u
X un
oo o FX e
. m—nsaaw
{rom

o* the arrow
..Jr*

A :
%..lw>v||w‘~. 0% .ﬁfo al(
ostLiv - f, - _rwa%.ﬁ
o o“..a oJ tor
| .ﬁ.lm\ . NOT ‘H *Sa
* _n. 1S .MT. Mkﬂﬁnmupos mo*rﬂ wo.m,* Ve
4 tha FX is a—“. it . )
We sa . ] .
um*zﬂ ceurs
; e oWS.
here [ oo
y o
.aht
ﬂv&.

- h
x il

m
* S o% an

, —.@3@8

0 afYows ol e

n

P* 9.—— m ﬁ*ﬂﬂ.
u*ﬁ. —wi. ;
X = P+>wiA u_:.. i
] Xx
= A+
FX =

.ﬁ e m.% Q
Ici Lov&cLa




._uxl_.._.v.m —~= Naf * FX = A+XxX ~ Tree,

A

i

4 8 * .,), )

L ] Cim
0. \NG\ wWe coan consivuel _ ~~
i R vl =y = A+ Tree x Tree
onstanl? an element $rom A A
¢ 1 JgT 1
elemenl a previovus elemenl = FT

O SUCcC

We have the r&noros mno% a «>infla

Nat = £+Nat =FNat

O = in € %

Suce Ne—> inr N
« FX = +AxX — rm.ﬁp *
L, = I +Ax _..wﬁ) =FList,

node l v «> mr <€ ¢>

_ For ~<~Q mﬁintw _vo.n.r Ve
%cso*oﬂ _u\ we m0+
an .Smco*zo .{X \Rm.

nil > inl*
ozl e inr<a,l>



