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Abstract

The notion “block rotation” denotes the operation of exchanging two consecutive sequences of elements wv to vu.
There are three already well-known block rotation algorithms called BlockRotation, Juggling and Reversal algorithm.
Recently we presented a novel block rotation algorithm called QuickRotation. In this paper we compare QuickRotation
to these three known block rotation algorithms. This comparison covers a complexity analysis as well as
benchmarking and shows that a switch to QuickRotation is almost always advantageous.

Key Words : Algorithm analysis, Algorithm complexity, Elementary algorithm, Block rotation.

.M & Library (STL)ell &3 vk 71 2haat #2325 FHsha ol
+ "Reversal ¢18]5“2 Trabb Pardo [5]° 2J&l A7l=
TS y=gm, ez, T v=yy, oy, (nm = 0) Slom 3:e) AA reversal = A3 wvolA vus IA H
3 wRFEH s duA} sk 712H]] TAE %%iﬁl T (wouvou > W) =) A F9TL
o] A (block rotation)”e]2}a at} uwt v o ZHo|r} & "juggling approach®ell 7] %3+ Juggling OLN’E]ZO Hols
45 o] £A9 & -2l "block swap”’olglal 3o} o AlRtel e]&&k Dudzinski-Dydekell J’GH HEZ &
AF 744 371¢] block rotation &rire]E (o]ak ZE oA A HAAG [2]. 7159 Al dare]Fol e WAv S 23
dueElE) = “BlockRotation  (BlockSwapRotation)”, 3l Pseudocode= [1]914 2451z u}. A $a7) =7}
"Juggling” 1#]3 "Reversal ¢ag]&“o] ZA7RE AT 2 "floating hole*7] 0] 7]uFet N 2E BEZ2H oA du
BlockRotation ¢t 2]&L AAZ F+22 =1 gor o Z5E [BlA aRlen o] darg]ES "QuickRotation
Holl A% block swap?] 28-S Za EAZ ajdsit) o] “olg} Wstaal o
412 EF9] implementation®] C++ Standard Template Aol me] Al $do] 4mol sF3sl= assignments 3G

e
2 v sy 3oz £do) 94 (position)E HHH
7= floating hole”|& 9] &85 E3 QuickRotation®] 7]

HMaodX| 201048 48 3¢ xo] RE dyuFZys Xl HE 05Rge AU 4 9)
S 20104 52 162! A AT o] Rl $EE HPE B4 g
datel 22 =22 & o8l 20109 EAE =] QuickRotation®] BlockRotation®} Reversal &ilg]& Xt}
oM dFE FLESHR. H 42 assignments 58 27S FWa] HolnA 7
of =&& 2008d FF(mII|SF)l HA=2=2 o} 53 WA S B3 runtime?}t ## 3] QuickRotation
sk stE Rl A B (KRF-2008-531-D00020) 2t 2009H = o] 7|12 RE ouglZ wr) u Ao (g AL) A7k
SO Ew Wil e X|YS grol FHE AT,

428



Case 11 |u| < |v] < 2|u

M
A

Hr

S83H™ In-Place Block Rotaton &312|&21 S&tE

Case 2 |v| > 2|u|

u 1 u v
[ul |u] lul |yl |ul
u vy U2 Decomposition w U U2 3
1 [ ] 1 1
1 ‘ Y ‘ 1 v
| | .
w1 U vy Vaa 1 Ugp Floating Hole v U Vo U
& '} e '] e '] e ']
1 ] §£ ] —J% ]
T T
I I .
U1 % Vg ui U Block Swap
& A
[ 5
‘
| . . -
v Vap U2q up U Recursive Application v U3 Vg 7

a2 1. QuickRotation &1g]=9e] 1g=ZE =3 gAb
Fig. 1. Graphical description of the QUICKROTATION algorithm
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(1) If lul=0 or =0, then finish.
(2) If lul <l <2lul, then
(al) Decompose v into v,v,, so that lul= |v,|.

(a2) Decompose v and v, into wu, and v,,v,, re-
spectively, so that |u|=v)|=lv,,| and lu,| = lvy).
(a3) Exchange the elements of u,, v,, and v,, cir-
cularly using the floating hole technique so that
YOU TEOIrganize U tyt,Vy Vg, INLO V1 UgUs, Vo,
(ad) Swap u, and v, to change v uy,,u vy, into
U1Vl Us-
(ad) Apply the algorithm recursively on wv,, and
Vo
(3) If vl = 2Mul, then
(b1) Decompose v Into v,vy;, so that lul= v,/ =lv,.
(b2) Apply floating hole to v and v,, and vy to-
change wv,v,v5 Into vyvVyu.
(b3) Recur on v, and v,.
(4) If vl < lul < 2ll, then apply (2) to v and v sym-
metrically in the same way.

(5) If |ul > 2Ml, then apply (3) to u and v symmetri—
cally in the same way.
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