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V={vy=1(a;,b)|i=12..n}%kn (2 2H0EEOHOEELTS. Zo0%t
Vi, Vg € V O gk d(Uj,Uk) % |ij - Cbkl + |bj — by EEDHD. UTOMWCEZ K.

(i) EEDZxt v, v € VITHL, d(v;, vx) = max{|(a; + b;) — (ax + bx)|, [{—a; +b;) —
(—ax +bp)|} BSELD SEDTZ L EIRE.

(ii) maxy; vyev d(vs,ve) ERDD O(n) I OTATY X8R5 K.

(i) =sfvj, v € VICHL, HBOBKL 21, h L5355 Y, |a;—hL| S L, |ap— hL| S L,
b — 6L} S L, [b — £L| S L TR, d(v;,v) S 4LBRY YT & &R

(iv) 5AONIEBRL 2 1L, dv,v) SALTHE M v, v €V (§ # k) BELE
TR EIDEBHET S Onlogn) BRIO T LT Ah% 52 k.
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Let V = {v; = (as,b;) | i =1,2,...,n} be a set of n (= 2) pairs of integers. The distance

d(v;, vi) between two pairs v, v € V is defined to be |a; — ax| + [b; — by). Answer the

following questions.

(i) Prove that, for two pairs v;,v; € V/, it holds that d{v;, v¢) = max{|(a; +b;) — (ax +
bi)s [(=a; + b;) — (—ax + i)}

(if) Give an O(n)-time algorithm for computing max,, y,ev d(v;, vg).

(iif} Prove that, for two pairs v, vy € V, if there are integers L 2 1, h and £ such that
la; —hL| £ L, |ap — AL} £ L, |b; — €L| £ L and |by — £L| £ L, then it holds that
d(vj,ve) < 4AL.

(iv) Give an O(n logn)-time algorithm that, for a given integer I = 1, tests whether V
contains pairs v; and vy (j # k) such that d(v;, vg) < 4L or not.



