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Defragmentation

defrag.p, defrag.
, defrag.C

For the maximal se
urity, the spe
ial se
ure operation system is used in the Summit

Headquarters. This OS uses also the spe
ial �le system. In this �le system all disk spa
e is

divided into N 
lusters of equal sizes, numbered by integers from 1 to N . Ea
h �le o

upies one

or more 
lusters in arbitrary areas of the disk. All 
lusters that are not o

upied by �les are


onsidered to be free. A �le 
an be read from the disk in the fastest way, if all its 
lusters are

situated in the su

essive disk 
lusters in the natural order.

Rotation of the disk with 
onstant speed implies that various amounts of time are needed

for a

essing its 
lusters. Therefore, reading of 
lusters lo
ated near the beginning of the disk

performs faster than reading of the ones lo
ated near its end. Thus, all �les are numbered

beforehand by integers from 1 to K in the order of des
ending frequen
y of a

ess. Under the

optimal pla
ing of the �les on the disk the �le number 1 will o

upy 
lusters 1; 2; :::; S

1

, the �le

number 2 will o

upy 
lusters S

1

+ 1; S

1

+ 2; :::; S

1

+ S

2

and so on (S

i

is the number of 
lusters

o

upied by the i-th �le).

In order to pla
e the �les on the disk in the optimal way, 
luster-moving operations are

exe
uted. One 
luster-moving operation in
ludes reading of one o

upied 
luster from the disk

to the memory and writing its 
ontents to some free 
luster. After that, the �rst 
luster is

de
lared free, and the se
ond one is de
lared o

upied.

Your goal is to pla
e the �les on the disk in the optimal way by exe
uting the minimal

possible number of 
luster-moving operations.

Input Spe
i�
ation

The input 
onsists of several disk des
riptions. The �rst line of the des
ription 
ontains two

integers N and K separated by a spa
e, 1 � K < N � 100000. Then K lines follow, ea
h of

them des
ribes one �le. The des
ription of the i-th �le starts with the integer S

i

that represents

the number of 
lusters in the i-th �le, 1 � S

i

� N �K. Then S

i

integers follow separated by

spa
es, whi
h indi
ate the 
luster numbers o

upied by this �le on the disk in the natural order.

Ea
h of these numbers is between 1 and N , in
lusive.

All 
luster numbers in one disk des
ription are di�erent and there is always at least one

free 
luster on the disk. The input is terminated with the line 
ontaining two zeros in pla
e of

numbers N and K.

Output Spe
i�
ation

For ea
h disk des
ription, output exa
tly one line 
ontaining the senten
e \We need M move

operations." where M is the minimal number of 
luster-moving operations needed to pla
e

the �les on the disk into the optimal 
lusters.

If the �les on the disk are already pla
ed in the optimal way, the output should only


ontain the senten
e \No optimization needed.".



Sample Input

20 3

4 2 3 11 12

1 7

3 18 5 10

30 4

2 1 2

3 3 4 5

2 6 7

8 8 9 10 11 12 13 14 15

0 0

Output for Sample Input

We need 9 move operations.

No optimization needed.


