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[ %17 1] Amount of degrees (ural 1057)

BEHKR:
SR E XX YT 2 AP XA EUA 55T K NI S B 13
Bk M, Fltn, % X=15, Y=20, K=2, B=2, WA HAH N =Bk 2 i
17 =2%+2°,
18 =2%+2,
20 =2%2%,
BN BEATAE PN X N Y. R ORPIAT A S8 K R B,
B RATE AN, ORI SR
BB 1<X<Y<2'-1, 1<K<20, 2<B<10.
ST
FER BN EAM SRR 2 A, IRRIE B HERIZR R 84 22 # e 0 i 1. (R,
FATH TR I A O, At S T U Ak ok — b sk i
IREAR, BHNCERR, AulRERHIMESE, HIkEAEBAUE log(m)dm], KILIRA
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A X [R]85 A2 DR ()i, DRI mT RLgE— D ik ). 2 coundi. j138 7RI, 71X [A] N 51550
FINEG W count[i..jl=count[0..j]-count[0..i-1]. #HA)IHUL, 25 E n, FATHTREMN 0 2 n
HZDATFE AL

8L n=13, HHERIZRRA 1101, K=3. A1 HAZER T 0 £ 13 —HERIZOR S 3
AN T RS, ARTATE H —AREEN 4 1 5E A T X

AT IR, BT 0 Fox. IXRE, KRS RE 4 158 4 XKt rT LU R ITAT 4
Pr ZHERIE (0.2° D), AT AR AN o, AR ARRR ne TN T n
AT =R, G, g, REFoR. Bk, gt T 13 198, g gt
XSRS A W iR A 3 1IN Gtk e TR S 2 4 1 IS
AN E (B ARSI AR R A2 O 1 1Dy ARG RS 1A 1 UM L.
VEER], NS AR R W 8RR R A TS AR IR R
e 48R, BAIAREGWCG T n A% b b, SR n A0 1, ATLAEES IS n
AL, BT EEER L .

PN i) B, I gE Tt AR R B 5E A T O N bR R TR IS AT AN 1
IR E . AR S B HESR Y e B2 i N3RPTk, Mo A ge vt 2edn 5B N AT S AFEU
NG A A1

XRE, FRATEAG I TR S0 EORTIALRE £, SRFE X TR n, BRI AR e 4
TR, WARGE R 0 FTAE RO BRI AR B N GE T R ) B A B RS CHHARTE
void init()//TiAbH £
{

£10]1[0]=1;

for (int i=1;i<=31;++1) {

fli]1[0]=£[1-11[01;
for (int j=1;j<=i;++3j) £[i][J]1=f[i-1]1[(J1+£[1-11[3-11;
}
}
int calc(int x,int k)//4iF[0. . .x] N ZHEHIRR & kA TIEUG A5
{

int tot=0,ans=0;//totit XY ZE LEEWLIRNEE, ansBREE

for (int i=31;i>0;--1)

{

if (x&(1<<i)) |
++tot;
if (tot>k) break;
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x=x" (1<<1) ;

}

if ((1<<(i-1))<=x) {
ans+=f[i-1] [k-tot];

}
if (tot+x==k) ++ans;

return ans;

5 10 1) Rl e A B A 3o X TR s FRAVTTE EER AN n (85K B ik
TR B 00 118G K3 n S R0 AE 04 1 B, Be Ak 1, IF¥ A Brofs B
BN 1o A2 B HERIZ R R 3 AT 0 [ BRI

TRALHAAE £ I TR A 24 A O(log’(n)), 44 O(log(m) VXA i, DHIHE I TR AZ 445
O(log*(n))-

SEBR b, A ART AN B (A, FRA 1R AR BRI 5 2Ok (% . Rt
AL DU NET (A B i STy BRATERE AT 1S, Krewtoh o, et
TR AR, FT LT, BATTR B A 5 K-tot A~ 1 BN (L ot RoRIX
—L I IANED, AT AR A A SR . BRI 1 T S e .

AVRIL, ZarHEH ) £ IR G 5. FFEE R “BAme” 157k, PR vk il
) o MARGEA Sl AL IR ) BE SR S I, AN i H P LA 8 %

[ %] 2] Sorted bit sequence (spoj 1182)

BEXE:

W X 1) [, m] P PR BT A7 380 L IR i 1 I AN BRHE o SR 1 i s
FHIAL, WUJ4% BB N IT o SRIZAS AU )2 kNG S0, OB Mg SRR o — A
BB B 2R 5 TR SO L RA L T 272

Biltn, 24 m=0, n=5f, HFEHFIIUR:

TSI Wt 4144 i i FN
1 0 0000 0000 0000 0000 0000 0000 0000 0000
1 0000 0000 0000 0000 0000 0000 0000 0001
2 0000 0000 0000 0000 0000 0000 0000 0010
4 0000 0000 0000 0000 0000 0000 0000 0100
3 0000 0000 0000 0000 0000 0000 0000 0011
5 0000 0000 0000 0000 0000 0000 0000 0101
M me-5, n=-2 1, HPEREAIWNR
TSI WPt 41144 i i FN
1 4 1111 1111 11111111 111111111111 1100
2 5 1111 1111 1111 1111 11111111 1111 1011
3 -3 1111 1111 1111 1111 1111 1111 1111 1101
4 2 [110 1110 1110 1111 11111111 11111110

2
3
4
5
6

%300 L 127
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BN WEZANEEHSE. B ATE BT 1000 1 IEEE, RoRIA .
R B mnk =AML

W TR, R R RS A kAN

B mxn>0, -2"<m<n<2’-1, 1<k<min{n—m+ 1,2 147 473 547},
S3HT:
WA S my n [FIE IS

BT HE P 38— GBI, 35 T OCBEE R AU R, IR IR o e B &
WL AN IR GETE DX TR [m, ] 9 R R 1 IS 0,12, 3, FLBI S
S b, WS ATE R B SE 1NEG RO s R B — 305 AT DU HRIX A i)
I, AR T REF LA ma] P& s A 1L ik, HFE %%, Kili[mans]
Hg s AN 1 BB AS B AT FI TR AT

I BRI (S22 A O(log(n)),  # 43 IR O(log?(n)), I3 [l it 2 Tl Ak 12
(2R, DRR IR SR o BEAR

m<0 5O, WAKEALTE, FRATI B 208 DT B dsemn 7, SRV 22 5 TRk f e A ]
1 EIAT . s ] DB E SO R 32 AR 54 SRR E AR BT k. P TT
AT B AL B n=0 1T

[ 5]7% 3] Sequence (spoj 2319)

BEHKR:

e K AL R 0,1,...,2% 10 IRTGE SN0 8Aa L M 4L, SRAHE TS
HOESE — 284 W Si(1 <i < M)RZRET 1 A a0 bR 1 NG ST
Si I KAl ARIAES 24 S Feo

N I K AT M.

s —MNMEHEROR S M ME . BEAAUERTH 64 7 HAUE A7

B 1<K <100,1 <M <100,M < 2%,

T
FLIRMANE DAL BATAT OB =7 % SR AL B
BAR, BINIRAREE 7S B, T RATTO SR R SR LA 2 SARKIN, 34l

HOR AR, RPN, TRATT A0 S, ARJE ST H[0,25- 1110 IX ) dg bl a3 O 41
AT HI

Tl 1 1) AU e Rt A K. SEBR BaXART TR, T MU, IR N Y
B A a FFERER BN b A count(b)-count(a-1)<S (HA count(i)3%7i 0..i FIFTA HEE)
THERIR LB, UL b1 NS4k TR, EEIRSKIREIN b R 251, s oA X
[ M.

FIFHBALH0E 7%, AR S K count(d): RMII—, LERIFEN K 584 — XH
Hr, WHGERIM i, AREEINHE RN E . 23 @ 1A 2k 1 1%
A, PHEIAUE. P EEE B2 aream 1 s,

T b WIEB A B find(i) KT/ N kAL 0.k IS bR R R T B E R
it i Kk, W b=find(count(a-1)+s)o find(i)yW A5 F 3BT Rf 5 1 772230, A0 R R DR 1f)
AT, A CABUE N b S m S A AU E AR A, AR Ak .

count(D)H find (i) B A FEHR & O(K), PRIHEE R AL O(MKlog(S)) M F ks L) 52
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[558 4] Tickets (sgu 390)

BEHRE:

A—ArBEEAGHRE . M TRAIRE, haihZRIELNE, H3CLHER
G 5 (R EUT Z FIAS N T 25 58 IR IE R ko ARG Ao 4 FEAR RN R R 25 - — 7 e 4 52 WIAR I,
IR RFA ISR ST 2 A L 2 R RS WRok Y, &5 52 01T LU SR 2/ ek

AN = MEECLR M ko

Pt i —ANEEEL RORIE R A R

B 1<L<R<10", 1<k<1000.
3T
AR E ) 3 A7 LEABL, 20 X E) A AR B A T IR ) A 21 . S 3 SRR, A
k BN, Widon AR B, AnTReskiisE—A 4.

EIRATFZ AT —FE, WK OUITUA % 18 . BBEES I X AL 1..107-1] (gt — M5
IR b 58T XD, B R 1 ) AR S R TR e X AT B g 1)
PIRRT TR “ A 0F 7 BORALBE . J— PR A8 e — DX TRUR D E W 1 JRRT, —BR5 3
S U TCR S IFENTT— BRI B I 2 b e ) T aX ANl i, FA 19 I —4E, adsk
RS S s S 72 o 151 B P 1= 1| T AT N = R

B S husum,rem R0 T B h (R58 4 SORE, AEIXAN X TR] P FRARES B0 28 2 I £
FRUA sum, FEIXADZ AT rem H)2500], Fraef3 i A 80E . £ R P75 2l kM
NG b sumrem).a WA BT, fhsum,rem).b WC G — AN N IR A3 R, DT
THFANTHGI. Al

for i:=0 to 9 do f[h,sum,rem]:=merge(f[h,sum,rem],fTh-1,sum+i,fTh,sum,rem].b]);

Hrr, merge BRECE R G IFMAML S, ERIANIDZ:

function merge(X,y);

X.a:=x.aty.a;
x.b:=y.b;
return X;

M h=0 W, %7 rem>0, W) flh,sumrem].a=0, 50N flhsumrem]=1; b T5EMRYE sum F k
kK
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L Ayt —E i FEE S LA R ML A SRR T — 2, @bk S M 26
T SRJEAE LCA I N )2, M LY ER] R L, @ik S Ed i i, &5, 1
TOERIR, @RS LA . AR, AR ICGE T LA R PTAE .

PUR ). Ch 7 75 (0 WX HLAS ] =3O, AR S 1 SOR — 30D
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FATE SR LA R (5L A 558 (ZEIX L2 AR 55, AR5 M L BT e i+ ) b
A, BBt T A s TR (R AN SR PR BB LCA I F— 25, T
)47 7 £ R A5G AR5 1) T AE R R FTEEm: 7, BRI 20t o6 1B AN IE L34

FEAF IR B L=R (F5 50, LU R=10" (500 (sl R 80 18 2). Y4k,
BRGNP ARNAT NS, TR R .

BRHESK £ E R O(klog™(R)), 1 B i) ) B B S O(log(R)), A sk A2 AR J3E 234
HEH) O(klog’(R)) o 3 HE A UK CAZAL R 528

[ %17 5] Graduated Lexicographical Ordering (zju 2599)

BEXR:

ZEPTA T B n R FRATE AN x (T AT B 2R wix)

R BATE B BT . TR a RIS b, Wik w(a)<w(b), W a7Eb 2T, ik
w(a)=w(b), M4 a1t b ZHi4 HACY a @RI R M /N T b i FdE R .
.

120 < giod B w(120)=1+2+0=3 <4=w(4).

555 < giex?8 I W(555) = 15=w(78) JH "555" MIF3)7/NT "78",

20 < 1200 K24 w(20) =2 = w(200) Jf-H "20" FFHF/N T "200",

R n Rk, ARTFZERE Ln BRI R VEHE S, k2L, DUGE k
MRZ D,

WA WEZAEHE, FAHEIREES A 0 A k. B REE 172 n=k=0.

Byt o TR, HH - ATPIANEEEL RN kAR 1n g S, BLACE k AN
e 2R

BB 1<k<n<10'%,

S3HT
HEHREE N e — Mk, SKRILNT . BCEZ R kAN L k 200, Bl
SUnix s, Ak, AT E A EE count(n,i), G Ln]PECFRN i B LD, S
THEZ AT S, XA T . RJE, BATTFESRIELL A a5 Al
sumof(k) P EH 2 7 /N T k 3.

PR Z50RH [R) (R 801 7 B 302 /NI, AR TACE AT DA TR 0, DRI BEAN ]
(B LB R SR BRI, A T REAIX G DL, TRV LA BRI 2 7kt &, &
X10, kX100, -+ PAK k/10, k/100, <=+ IREE, 1B n A28 k AT BRI 0 SO A7
TR b, RS2 A8 RN T kR AN, ks T
count(k’,sumof(k))-f[lengthofik’)-1,sumof(k)] - 1IX HL, 15 sumof(k) 7R k UL F, lengthof (k)
TR kMR, iR count(n, i) T ZETACH (VI ALHR, oA K 410..10°- 1] (%)
b S AT 2 TR B AN XFERATT SR T 5 ).

RIGHIEH ) KNG k92 count(n,1),count(n,2),... L2 k BIDKE /N 0, W ATAf E 2
FMECFEZ . B R ATRI L] P ECE RN v FIT 0 k EUE L. BIRrE, W
N BP AN T RN s Ao LRI S — 1 34T =45 o FRATT AT DU F —Fh A o 2 5 1R3& Ar
WiEITE, — R fE B BT . T B EAHORE, DR 721 Jetfe & R ME AL
M2 E A e, R —RIMEE IS E R BT . 5, BIRECAH NS R4 1R
I—Ar, BRI G EVERAN B R ke WRECY TR S, RSN B2 H g . HT%
FIEAAE, NI REA L O(log(n)) ik .
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[B4]

MELE LB GTERT LG, By S0 A K AR, BERPET G, AR A
PRI LA LA AT DL A4 PSR H (A2

SR i) PR AZ 0 SE ARSI TR A REAEL o 50 U 1 JELAEL I 7 50y 1 il B AT S %
52X N R ISAR, R8P A e e ORI TR B BB BN NS, e AR
DAL AL R G BB, (T 8 AR A T DM G o BAR, A FRATTIRD S % S 005 WA o

HI T IEARAE I 2L O(log(m) O 1), TAIEAE AR BE — SR B ) JELIN, 7T LI 2447
PRI IR AR, 0287 R 0 932855 TR LU MG L

FEIXHL, JAEHE T ILA P AR TR B 1 R AR B 2RI GE vt il i, A5 B REX B A1
Fa ko M2 MRS 5, I HERFAEMGE S P e e R.

[t ]

ST By s T 2 IR S
S R SOMBER PR AL 4

SR — T B FE AR R ) A AR AL 2,
TP 0 SCRFERZIN . [F52.

(R3]
Bl 1 R

Amount of degrees

Create a code to determine the amount of integers, lying in the set [X;Y] and being a sum of

exactly K different integer degrees of B.

Example. Let X=15, Y=20, K=2, B=2. By this example 3 numbers are the sum of exactly two
integer degrees of number 2:

17 = 24420,
18 = 24421,
20 = 24+22.

Input

The first line of input contains integers X and Y, separated with a space (1 <X <Y <2*'-1). The

next two lines contain integers K and B (1 <K <20;2 <B < 10).

Output

%700 3L 120
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Output should contain a single integer — the amount of integers, lying between X and Y, being a

sum of exactly K different integer degrees of B.
Sample
Input:

1520

Output:

i 2 JRR

Sorted bit squence

Let's consider the 32 bit representation of all integers 1 from m up to n inclusive (m<i<n;mXxn
>0, -2"31 <m < n < 2731-1). Note that a negative number is represented in 32 bit Additional
Code. That is the 32 bit sequence, the binary sum of which and the 32 bit representation of the
corresponding positive number is 232 (1 0000 0000 0000 0000 0000 0000 0000 0000 in binary).

For example, the 32 bit representation of 6 is 0000 0000 0000 0000 0000 0000 0000 0110
and the 32 bit representation of -6is 1111 1111 1111 1111 1111 1111 1111 1010
because

0000 0000 0000 0000 0000 0000 0000 0110 (6)

+
IT11 1111 1111 1111 1111 1111 1111 1010 (-6)

=1 0000 0000 0000 0000 0000 0000 0000 0000 (2"32)

Let's sort the 32 bit representations of these numbers in increasing order of the number of bit 1. If
two 32 bit representations that have the same number of bit 1, they are sorted in lexicographical

order.

For example, with m = 0 and n =5, the result of the sorting will be
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Decimal number Binary 32 bit representation

0000 0000 0000 0000 0000 0000 0000 0000
0000 0000 0000 0000 0000 0000 0000 0001
0000 0000 0000 0000 0000 0000 0000 0010
0000 0000 0000 0000 0000 0000 0000 0100
0000 0000 0000 0000 0000 0000 0000 0011
0000 0000 0000 0000 0000 0000 0000 0101

LN WwWlk|IND|— O

with m = -5 and n = -2, the result of the sorting will be

AW IN| =

Decimal number Binary 32 bit representation

-4 [T 111 111 1111 1111 1111 1111 1100
-5 [T 1 1 111 1111 1111 1111 1011
-3 [1rr 1 1 111 1111 1111 1111 1101
-2 [1rr 1 e 111 1111 1111 1111 1110

Givenm, nand k (1 <k <min{n—m+ 1, 2 147 473 547} ), your task is to write a program to find

a number corresponding to k-th representation in the sorted sequence.

Input

The input consists of several data sets. The first line of the input file contains the number of data

sets which is a positive integer and is not bigger than 1000. The following lines describe the data

sets.

For each data set, the only line contains 3 integers m, n and k separated by space.

Output

For each data set, write in one line the k-th number of the sorted numbers.

Sample input:

053

-5-22

Sample output:

Example
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Bl 3 JEE

Sequence

You are given the sequence of all K-digit binary numbers: 0, 1,..., 2-1. You need to fully partition
the sequence into M chunks. Each chunk must be a consecutive subsequence of the original
sequence. Let S; (1 <1< M) be the total number of 1's in all numbers in the ith chunk when written
in binary, and let S be the maximum of all S;, i.e. the maximum number of 1's in any chunk. Y our

goal is to minimize S.
Input

In the first line of input, two numbers, K and M (1 <K <100, 1 £M <100, M < 27K), are given,

separated by a single space character.

Output

In one line of the output, write the minimum S that can be obtained by some split. Write it without

leading zeros. The result is not guaranteed to fit in a 64-bit integer.

Example
Input:
34
Output:
4
Bl 4 R :
Tickets

Conductor is quite a boring profession, as all you have to do is just to sell tickets to the passengers.
So no wonder that once upon a time in a faraway galaxy one conductor decided to diversify this
occupation. Now this conductor sells several tickets at a time to each passenger. More precisely,
he successively gives tickets to the passenger until the sum of the digits on all the tickets given
becomes not less than some integer number k. Then this process repeats for the next passenger.
Initially conductor has a tape of tickets numbered successively from 1 to r, inclusive. This way of
tickets distribution is quite good, because passengers are glad to get several tickets when they pay
only for one. But there is one disadvantage. Since each passenger gets several tickets, it is possible

#1007, L 12|
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that conductor won't be able to serve all passengers. Your task is to help conductor in this difficult

situation. You should calculate how many passengers is the conductor able to serve.
Input

Input file contains three integer numbers I, rand k (1 <1<r< 10", 1<k <1000).
Output

Output should contain exactly one number — the answer to the problem.

Sample input

40218 57

Sample output

29

Bl 5 JRRK:

Graduated Lexicographical Ordering

Consider integer numbers from 1 to n. Let us call the sum of digits of an integer number its weight.

Denote the weight of the number x as w(x).

Now let us order the numbers using so called graduated lexicographical ordering, or shorter grlex
ordering. Consider two integer numbers a and b. If w(a) < w(b) then a goes before b in grlex
ordering. If w(a) = w(b) then a goes before b in grlex ordering if and only if the decimal

representation of a is lexicographically smaller than the decimal representation of b.
Let us consider some examples.
o 120 < gexd since w(120) =1 +2+0=3 <4 =w(4).
o 555 < g1ex78 since w(555) = 15 = w(78) and "555" is lexicographicaly smaller than "78".

o 20 < 415200 since w(20) = 2 = w(200) and "20" is lexicographicaly smaller than "200".

Given n and some integer number k, find the position of the number k in grlex ordering of integer

numbers from 1 to n, and the k-th number in this ordering.

Input

11T, JL 127
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There are several lines in the input file, and each line stands two integers n and k (1 <=k <=n<=
10"). A line with n =k = 0 ends up the input.

Output

For each line in the input, output one line in the output file. First print the position of the number k
in grlex ordering of integer numbers from 1 to n, and then the integer that occupies the k-th

position in this ordering.
Sample Input

2010

00

Sample Output

214

o127, L1217



