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UNaear Test Fropiem. Imajine the fst result was wncerlain — e.g. & was dark !
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DX — { Zyi‘=e Al Z?:e Ai=i, Xi €X . Ai QR*}.
(bseruations 3&&1 subdishribudions: distebudtons ac{c((.g dy less then 4. TThe maybe menad (M) endbles them.

DMX = { e Ax0) n@)\asi, xi €X, XGR"}.

Subdisty biions Frovicle & monadic Semaritics )(or Fr&mbi(isﬁ‘c infa‘ence, . notmelizacbion remains ad-hee .
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Sesquitaw. A sesguilaw (mon, ST bebween two monads, S and T, emsists of

1. a dLs(:r bubive law, my: STX ~——->T5)<, and

2 0 hon— - mu gl&mﬁue distibubive law, \rl,x_r ;E(SX "—_?r_sg;\?(
. ( oS K, nx 21 w1

q . )(i(;rm 2(%13{!‘1\(13 Tmuﬁé?{\.\m{“/\@ M’D ?{'G—H'IO. ldemPolt:em(:

ST 25TSX TSTX 2Es STTX 22— STX

S T"%X TSX/

STX

Ind on 0] Novy alﬂecl A\E\Lu[:\ons &ol oty L.o:ﬁon orm A uiLaw Létw '319_
Ausﬁlbuﬁou mo:SoA (1D) mand he Sh:aybe mm:i (m/‘;l\é T{s a;lso \;x’ej?ks f:r the Gigy monad
on S+An<{a\’d .Bore\ Srac@
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PART 3 Do-NoTATON

(tefiDo  Norm (leftDo Noru
(enb &— prevalence Y — uncer‘fam
fest €— (chamel patient) paf\'enb — ( LQ/éDo Norm
result «— uncestainty | Fa(;'aqb «— plevdence
() «— (obsewe test fesult) ‘ tesk «— (channel potient)
retios, Faﬁ'euf) O «— (absesie fest result)
return, p:ﬁeal:)

B | vcﬁL{vLFa.ﬁenfﬂ



0 HOTﬁTOH i5 system PL &5 a meﬁzlmz\wge fr monadic_ampitabion popularized as DO - vokakion; it

snmu s Over Ca an dosed Ca&gones with & monad. . I‘l‘, Corms& f ‘éwo Sﬁnbax tides and Jeaves
Vavable Managemen(:

Q&Imx | = 1. (x)
o T ] do T
’ x;——e = P-r(e)()\x.ﬁ res(:.,,d>
YesC ... ]

e moud T posted 0 e foo 4 X >TX o T KT =T,
fs emmp(e (onsides the S«Qc)(e test F(oHem ovey "ﬂae S(;.Hdé! hubioa monad. .

(do Sveowst 1
ent  — prior ‘ (Pror)()‘
(B:ult — dl:mnet ( ﬁe«é) ! ﬂ f (d\annz%a;uﬁeu{:)) O\ result
() «—— observe (N egibive, result) (3 (oseroe (Nagalve,, msul£)) (A .

reTorsd ( raf\a«(: ) Fu‘kwt M.




LEFT DO, The momadic melalanguage s naturally riaht asociative : variables bind to Hhe 1ight .
For non-associative monads, his 960:)136 relevaut :ﬁ wej tay associate f’; the /e/l'- v

Do T eftDo T
\‘lgﬁx(?(—‘ €4 | = eft(Xsz) "—[cloT ;
L X, e X, e, |
Ye.Sff--- ] [‘ Xz_‘—el
vl (x ,X1)
|yt B
lthh T do T Do T do T
rﬂx e—e,{] =ﬁ xe—e.}i {hﬂm&mvﬁ‘-’-ﬁ v\ctuqu.
e, Vv vifwn vV |
%m, iSSuming 6. on— (seciative Wonad  presented in velahive -/{o(m.
(leftDe Susotsr/Noww (018 (semlence Y(A pidient .
],;toiient ¢— prevakence AL ﬁPCChann(j(pﬂr{e]:\%e)x; (A resulk .
esult  —— cnannel  patient) ( ﬁ‘@,\t, vesulE ))
() e observe (Negative, vesult) (¢ petient, 1oult). B Cobseroe (Negate ) (resal®)

RETORN C pafient:)) (. Cpatindt, sl D)

O( rrkﬁ'eut, yoult) . Faf(enf)



UNaear Test Fropiem. Imajine the fst result was wncerlain — e.g. & was dark !
PREVRLENCE : 337 /31TD + 251D
SENSITiVTY = 7576 41PY + A4 INY  uwhen IU
SPEC\FIOTY = 50% /2 P+ /2N when He&“‘hy
UNCERTANTY * 5% 24 1P) + /uIND

4 Soumon 4. (w387 ill , ~ 627 healthy)

VAR ALY PREVALENCE
A NCAL VAN R AN A AT D I CHANNEL
K1) G4le> 24 0% 1P+ 4IND) + 410 GIrde sIND 1P e4INY)  uncermamy
Z|w)+ 5| IND + 5 |HPY + |HND | : 0BSERVE
%qlID +5IH> ProsEcT
ST +33|H) | , NoRMALIZE
~ 3747 i

4 Sownion 2. (v377L, ~ 637 haalthy )
AR ALY UNCERTAINTY
EARIAINICTE A TEAY PREALENCE
Gale) +4IND (51T Galpy + 4 IND) + 25 1HY (21P) + /4 IND)) CHANNEL
2 1P) C4lerr+ 4 IHPY) + KNy (N « 45(w))) OBSERVE
34160 GIT>+ %M + JINY (51T + 4%41R>) NORMALZE
Y |PT) + %5 |PHY + /20|NTD + o INHD PROJECT/ MUY
s (T + Zh4s|HY PRoJETT

We gef Huwo d(fferenf aumbets : this is ferable . (c.-f. Jacobs 2048 .




PART 3 Do-NoTATON

(tefiDo  Norm (leftDo Noru
(enb &— prevalence Y — uncer‘fam
fest €— (chamel patient) paf\'enb — ( LQ/éDo Norm
result «— uncestainty | Fa(;'aqb «— plevdence
() «— (obsewe test fesult) ‘ tesk «— (channel potient)
retios, Faﬁ'euf) O «— (absesie fest result)
return, p:ﬁeal:)

B | vcﬁL{vLFa.ﬁenfﬂ



