
reverseCi,j )
→ "j : Reverses itltoj

① jci : same as reverse (ji)
③ 2-Optli .j) - Apply

reverse ( i. j ) only if

~%→% %, cost strictly decreases¥+0,¥Pi ,⇐g- Pi "

Ali ,j ) so where :

Ali .jp/disFlpi,pj )② reverse (
"

LAX
"

,

"

Sto
"

)
+ disF(pin ,PjtD)→ www..ru#ree,+omap)labels to indices - ( diÑ(pi , pit ,) -1

( LAX
,
5)

(Atlit )¥!? }→m×"" dist-lpj.pj.nl)
5 b

y 8

→ Reversal requires you to ⑤ All indexing
modulo n

replace old values with
new



④ 2-Opt -All public twoopt /string 11 ,
string 127

- Do 2-Opt Li , j ) for all i. j → check validity

of icjfn - I
→ lookup life
i
, ,
in → exception

for Li --0 to n- 1) → invoke helper
i-wooptlinti.int in)µ,.µ,.
p
invoke : Zoptli, ;)

2-Optli , j )

yo
Piti

⑤ 2-Opt - NN Ci)
• Pio r

0
- Do 2-Optli , j ) where

pi
°

pj is closest pt to pi
o

o

with distlpi
, pin )



⑥ How to answer fixed - radius

nearest neighbor query?
ltepw :

Lpoint fixedRadNN(Point2Dq ,
double sqRad ,

Lpoint best)/
→ Extern : Check that ptis inside

•

bestq
,

µ circle ( distythi.pt
, g) < v4

a.

{
+ better than best
distcthispt

,g) < dist
'( best,q )

•

of
thi.pt ⇒ return this Pt (else return best)

°o°
☐

• °o° → Intern : If wrapper is outside
o o

disF(wrapper , g) > i. → return best
wrapper If wrapper is not better than best

distkwrapper.gs > dist '( best, g) → return best
else → Recourse :

best ← left.fi/cdRadNNC...)best-right.fixedRadNNC..)



⑦ 01970m
qpo b

. pki -11)%n ]
a-o_0 :

Pn -1

cost = p[II. distancesglpli-1%)
is 0

⑧ Atxtree :

void replace lkeyx , Valuev )

not found→+nrwE×ar""
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