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%da\{;/m madvices Tyom gm}ohs ( §83 §8H4)

From last Hme
A mafrix AeR™"is totally uwnimodlular (TU)

¥ every Square submatei hos determinant Oz!.
Ex: A=(1,) A o‘.) Non-ex: A= (o)
Prop: Let A €301 be o madvix with o

Most One " 1" and ot most one “1in
each umn. Then A s TU.

Cor e node-edoe incidence mafrix of
any Oirected graph I Jera\l\; nimp dul o

o | \<E . |
incidence madvix Aefosf ~ of a directed 9”10»"
L ee$™ )  e=(v,w) for some w v"Z\ew
A= 7L # eeshl) =@V for ome w W
ow.

CLT‘ for c:BE2755, the max value of on st Slow
S acheived by on inieger Plow £E=7Zsq

(DB echive funchion = 2. Xe = 2. Xe

. linear in Xe )
ee Vv (s)  ee§n(s)

)



Coc: Let D=(VE) e a directed SWP\” ond

CE>2, d:E=7 I® Hhere exists a Civeulation
FE-R with defcc, then there exists a

civeulation FE>7Z with defec

(Proot) The set of circulations on D s
P=§xeRE : Ax=0, dexec!

where A is the incidence madvix of D.

Jince. A is TU and each wordinate is bownded,

Pis on infegral polviope. Since FeP, i is nonemphy
and so has o verdex, £’ which is integer.

Ciraladion &
XF‘X@ K= Ko¥ x3
K= Xy Xt X4 =Xg
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APP\iCO\JﬁOY\S o inrerval scheduling

Cal Aeto 1™ an interval matrix i the L's ' each row
are conSecutive (*tvm\sposed VerSion al\so hsed: Consecutive

s in each colwmn ).

M' & Ai0l3™ is an interval madrix
Yhen A is dotall Iy wnimodulay.

(Proof) Let M be a kek submatvix of AT (:‘ (,‘D :‘ (?)
= M has consec. 1. I CHIRE
- kxk if 1 | O
loke AeR™ with (1< i1 ‘o v\:(-\ \ 8)
0 O.w O-l |

= det(W)=1 and UM has ™ o M~ Mi-1 wheve m: =iy of M
Since M hod consecudive oneS WM has of most one |

and ot wost one ~1 in each columpn = UM totally unimod
= det(M)= det(uM) € {0, %13
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Cor: ANl verfices of fxeR™ Axe1, 0¢xe 4 or
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Interval Scheduling
\ﬂpﬁ‘ intervals Ly, Ta with values ¢, c.eR

Gral - Select o disjoint swbset of intervals
L, Li, do moximize Value Cir.x g,

X, T
- . ] d [ V1 ¢ * 1
Ty=Log byl e R A
disiont

Eyx: Telo2l T=lul Te=los] Tyeliel T=las,4]
¢=4 =5 C=| =2  (s=3

o B | 7 2aS 4
- Some Seas. So\ and  values
I, 1 {—') = (+CsTF
Ty iIz,I§ — GGG
Ts {Ig,-Iq,Isg — C‘:’-\'C._‘*'CS:Q)

Interval scheduling 1P et
Qi obles Xy - Xn €§O,\7s x3:§loc—> c\;m"c gi:g

How o encode disyointness of chosen intervals 7
let £.¢tié ¢twm be Yhe set of all ev\dpom‘rs Uiﬂ,, 37]

Cloim® 1T,,., T3 ave disioint
& for all j“,--,W\, ot most one I\'& contains ch-

(Proct) (=) tje ;0T = Li,, Li, ot digioint!



L@\ I L,0T5 not d'\Sjo'w\‘\', mo\x(‘_'\:‘.‘ﬂ-_[].zy — b—il of ‘sz
=t] for some |

Inferva) scheduling Solved by
(1P) may x st Dexel xeZ”
22 % £\ for ol =, m

1 8k 4T
Fncode os Axel I

1 f kel
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- <« =2
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Note: Since ¢k, 4. ¢k, te Lt e = e T W jelek
= the ones in eadh Glumn ofF A ove tonsecutive
Cor+ The LP veloxation
LP) wax ™ sk Déxel Axel

Solves intevval SC\(\eo\\A\\'V\g (in Polynomial fime ).
(ono‘%\ Op‘r. val. odtoined of o verdex X

= *integer = x"eio, |1’

= doke Ti,.., Ti, where §0,.ick= i : X'E=ﬂs



Remark: As noted ot the end of lecture, the pioof
Shows that # s enovdn o tegt the rignt end pts, ie
o toke e <t b be the elements of {b,.,b.3



