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Wor kforce SC"\ ec\ ul i vxév - Given w'f\em / W L\efe

evvxp\oeoees can work, schedule Yo cover

all ‘ti\mes/ locations -



Sct&astem: Zf(X,S) Where:

X- {’x‘,...,?‘nk domain of
‘ﬂﬂivgs to be covered.
S =15, ,5m3 coliection of sets
that @n be used 1o build the wver:

T\r\rog\/\ou't‘ ne X, wm= |3
We assume: ;0820 08w = X =S covevs X.

Set Cover Problem - Given o set Jastcm X,
Find smallest number of sets thet cover

sl elements o X. - s
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Bad news: Set cover is NP-hord.

(;rreeéa_ Reristic- Repeatedly odd the set

that covers the mast uncvered items.
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/U= unwvered items

A C = indices of covey
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/7 Final cover - iS\ 33 ,51,533
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LIl prove Od(“‘lér heuristic gives (I le) dpprox.
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]Zuvw\ivg Time: Tlwm) n=1X\| m=13|
(see pdf wates for move info)

RBad Case for Greeélai
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Opt aver = 157,953 - 2 sets

Greté\a: <, 87,55 all wver 16 > take s,
Sy1,87,85 ell wver & 2 toke S,
sa,37,5g all wver M 2 ke $4
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Greedy tokes b sets
We can cgencrahze this to 1X]|=n= Zk
Opt(0) takes Zsebs. Greedy (&) tokes kil
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W show that Appror - totio € lnwn = In IX|
Jor ony. set system (X,3)

'Thm: Given oy set s«aJ'fcm (X,S) , let
O = opt set wver, G=greedy set wver, then
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Let o= Io‘ y %= |Q\‘V dr\a‘t'. (Simpl§(3\'ex me{]/\)

Wl shou 9-< J. In , V\=‘X(.



l\)Oté'tiOV\i Let X;"’ ttems 't\na't Cemain un covered
st end of Lﬂ‘ iteration
n; = 1%, (=|mm@|‘§mat\aw)
(ho=W)
Observations:
- M start st%ge L, N, items remain
- Jver of X of size @
= Javer of Xy, of Size 0
> d set wovers 2 M/ tems o{' .Xg-n
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- Greec)g covers at |east tL\is W\ev\\a

é V\L < V\L_\—(V\(-\/O.)
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= After iteration g, still have 2 | item pemain.
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I(g\/\wiw(g t\/\e“‘\n, tlf\is is Lwhat
we want ! (B

How bad is t‘/\iS?
- Idcall\a_ emorox. ratio n

be made arloitreril\a small — (I+£)- Opt
- Nuet best - Approx ratio

is & small constant e.g. , 20pt ,3-0pt
- For set cover, approx ratio

gruws (dowl\&) with domain siee - (ln \X\)'Op't

= Ho\oe “:o\r Lettcr \7 No
Cont beat O(lodr n) ur\|as P=N°F



