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The ladder -]'lweorem

Let and be 4wo column vectors
oF’ the 'some (}’inil—e) length. Le} [?zq]
denote that n each TOWw +he ]’)-e‘emen'}

s of least the cl-e\emen‘)-, ie.
[?2 °l] = (Vc';: Ta.c' 2 q.<'>
Let sortv  denote the result of sor-)in\_c)

column vector Vv inm c«.scend;lz order,
<

Then +he ladder theorem sto
(o) [P; ql = [501"]‘.]’—" > &m‘.q]

’Proog We observe -(g)r O.rzj X and Ny

X equc\|5 the nth element of SOI""‘.]D
= { Sor*.]o s 50r'|'ed}
Sof"'.P contains of ‘eos‘l' n elemen"s X

{P iIs a rermu—}o.}’:on OF Sor-}.);}

F con+u{r\5 o) \ecs]' n e]emen\-s < X

= { {\03 cl] , the anlteceden} 0(7 (0)}

c' contains ot least n elements < X

i

= {ol 15 a ‘Permw}o\-}‘.on o? Sor}.a'}
Sor'}.c1 contaoins ot least n elements <x
= i sarjr.c) S sorted}
the nth element op SOr)».c‘ 1Is £X

and 4hus (0) has been es¥oblis)1ed. (End
of Troof’)
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The lodder theorem s  well-known. I
lells s that 'IF in o motrix with sorted
TouWs Wwe Sor'l- all —”')e. Columﬂs, ’\\ne rows
remaon ,Sor‘-ec:l.

The ahove T)roop D? the lcdder Yheorem

has been recorded
(i) becoause there are such messy T)roo@
of i+ =T sow ore the other c\c:j_

(ii) because 1 don'* succeed N V;e,udinj
the laclder theorern as “inbuitive obvious,
(iii) be couse Jthe c\bCNe roo(? s nc} '*O%‘o.]b
Jrivic\]; i? jou s}c.r}' u\n‘-n-\ observin3 -ﬁ:r

Qr:j J and ny

:j equa\s ‘H‘oe n-n'? e.]emen“' of Sor}.ci
= { sork 'S Sor}ecl}
Sor+.o‘ conteuins o\'\ 18&5‘\‘ n e]eme.nl-s sj ,

'Hnen 3ou 32} S*uck.
Q(A.S‘l")ﬂ' f6 Te\oruc,i.j 199?
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