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The problemsbelow arearrangedoughlyin orderof difficulty, soif thefirst onesarefartoo easy jumpto themiddle, or to
theend.

(1) If A, B, andC arecities If thereare4 roadsfrom (A = B) and3 from B = C, how mary waysaretherefrom
A = C? (Assumethatall roadsareone-way, in the directionof thearrows.)

(2) If, in addition,thereare6 roadsfrom C = D, how mary waysfrom A — D?
(3) As in theproblemabove,but 4(4 — B), 3(B = C), 5(4 — D), 5(D = C). How mary waysfrom A — C?
(4) How mary wayscanyou choosea captainandco-captairof a football teamwith 11 members?

(5) How mary waysarethereto choosea presidenta vice-presidentandtreasurefrom a club of 15, assumingll threeare
differentpeople?

(6) How mary waysto putawhite andblackrook on achessboardothatneithercanattackthe other?(Rookscanonly attack
alongrows andcolumns— notalongthe diagonals.)

(7) How mary waysto put a white andblack king on a chessboardo that neitherattacksthe other? (A king attacksonly
thosesquaresdjacento it, soaking awvay from the edgeof the boardattacksthe 8 adjacensquares.)

(8) If you have an alphabetof 26 letters,how mary 3-letterwordscanyou make? Whatif the threelettersall have to be
different?How mary 5 letterwordscanyou make, if you canrepeatetters,but can't have 2 in arow thatarethesame?

(9) How mary rearrangementsanbe madeof the lettersin the following words: VECTOR, TRUST, CARAVAN, CLOSE-
NESS,MATHEMATICAL? (For example for “VECTOR”, somepossibilitiesinclude: VECTRO, OTCEVR,andROTVEC.)

(10) How mary diagonalsaretherein acorvex n-gon?
(11) How mary wayscanyou put 8 mutually non-attackingookson a standar® x 8 chessboard?

(12) Thereare 3 roomsin a dormitory, a single,a double,anda quad. How mary waysarethereto assign7 peopleto the
rooms?

(13) How mary 10-digitnumbershave at least2 equaldigits?

(14) How mary wayscanyou put 2 queensn achessboardothatthey don't attackeachother?(Queensattackbothon the
rows andonthediagonalsof achessboard.)

(15) How mary wayscanyou split 14 peopleinto 7 pairs?
(16) N boysandN girls arein adanceclass.How mary waysarethereto pairthemall up?
(17) How mary waysarethereto chooseateamof 3 studentdrom a groupof 307

(18) Onestudenthas6 booksandanothehas8. In how mary wayscanthey exchange3 booksof thefirst studenfor 3 books
of thesecond?

(19) How mary wayscanagroupof 10 boys be dividedinto two basletballteamsof 5 boys each?
(20) Ten pointsaremarked on the planesothat no threeof themarein a straightline. How mary differenttrianglescanbe



formedusingtheselO pointsasvertices?

(21) A groupof soldierscontains3 officers,6 segeantsand30 privates.How mary wayscana teambe formedconsisting
of 1 officer, 2 segeantsand20 privates?

(22) Tenpointsaremarkedon a straightline and11 on anotherine, parallelto thefirst. How mary trianglescanbe formed
from thesepoints?How mary quadrilaterals?

(23) How mary wayscanyou put 10 white and10 black checlerson the black square®f acheclerboard?
(24) How mary 10-digitnumbershave the sumof their digits equalto 1? Thesumequalto 2? To 3?7 To 4?

(25) To win the Californialottery, you mustchooses numberscorrectlyfrom a setof 51 numbersHow mary waysarethere
to to make your 6 choices?

(26) A personhas10 friends. Over severaldaysheinvites someof themto adinnerpartyin suchaway thatheneverinvites
exactly the samegroupof people.How mary dayscanhekeepthis up, assuminghatoneof thepossibilitiesis to asknobody
todinner?

(27) Thereare7 stepsin a flight of stairs(not countingthe top andbottomof the flight). Whengoing down, you canjump
oversomestepsf youlike, perhapsvenall 7. In how mary differentwayscanyou go down the stairs?

(28) Thefollowing illustrationis a mapof a city, andyou would like to travel from the lower left to the upperright corner
alongtheroadsin the shortespossibledistance In how mary wayscanyou do this?

(29) In how mary wayscan12 penniesbeputin 5 pursesVhatif noneof the pursescanbeempty?

(30) In how mary wayscanyou put k identicalthingsinto n boxes,wherethe boxesarenumberedl, - - - ,n? Whatif you
mustput atleastonething in eachbox (so,of coursek > n)?

(31) A bookbindemustbind 12 identicalbooksusingred,green,or blue covers.In how mary wayscanthis bedone?

(32) A train with M passengersiustmake N stops.How mary waysaretherefor the passenger® getoff thetrain at the
stopsWhatif we only careaboutthe numberof passengergettingoff ateachstop?

(33) How mary waysarethereto arranges red, 5 green,and5 blue ballsin arow sothatno two blue ballslie next to each
other?

(34) How mary waysarethereto represeni00000asthe productof 3 factorsif we considemproductsthatdiffer in theorder
of factorsto be different?

(35) Therearel12bookson a shelf. In how mary wayscanyou chooses of themsothatno two of thechoserbooksarenext
to eachotheronthe shelf?

(36) In how mary wayscana necklacebe madeusing5 identicalred beadsand? identicalblue beads?
(37) How mary 6-letter“words” containat leastoneletter“A” (if any sequencef letterscountsasaword)?

(38) Given6 verticesof aregularhexagon,in how mary wayscanyou draw a paththathits all the verticesexactly once?

(39) Within atableof m rows andrn columnsabox is markedat theintersectiorof thepth th

of therectanglegormedby the boxesof thetablecontainthemarkedbox?

row andg"' column. How mary



(40) A 10 x 10 x 10 cubeis formedof smallunit cubes.A grasshoppesitsin thecenterQO of oneof the cornercubes.At a
givenmoment,it canjump to the centerof ary of the cubeswhich hasa commonfacewith the cubewhereit sits,aslong as
thejump increaseshe distancebetweerpoint O andthe currentpositionof the grasshoppeHow mary waysaretherefor
thegrasshoppeto reachthe unit cubeat the oppositecorner?

(41) Find the numberof integersfrom 0 to 99999%thathave no two equalneighboringdigits in their decimalrepresentation.
(42) How mary waysarethereto divide a deckof 52 cardsinto two halvessuchthateachhalf containsexactly 2 aces?
(43) How mary waysarethereto placefour black,four white, andfour blue ballsinto six differentboxes?

(44) In Lotto, 6 numbersarechosenfrom the set{1,2,...,49}. In how mary wayscanthis be donesuchthatthe chosen
subsehasatleastonepair of neighbors?

(45) Find thesums,, = ZZZI (Z) k3. Hint: the sumcanbe interpretedasthe numberof waysto choosea committeof at
leastonethatincludesa presidentyice-presidentandtreasurefnot necessarilgistinctpersonsfrom a setof n people.

(46) Givenasetof 3n + 1 objects,assumehatn areindistinguishableandthe other2n + 1 aredistinct. Shov thatwe can
choosen objectsfrom this setin 22" ways.

(47) In how mary wayscanyou take anoddnumberof objectsfrom a setof n objects?

(48)n personsitaroundacirculartable.How mary of then! arrangementaredistinct,i.e.,donothavethesameneighboring
relations?

(49) 2n pointsarechoseron acircle. In how mary wayscanyou connectthemall in pairssuchthatnoneof the segments
overlap?

(50) In how mary wayscanyou triangulatea convex n-gonusingonly the original vertices?

(51) If you have a setof n pairsof parenthesediow mary wayscanyou arrangehem®“sensibly”. For example,if you have
3 pairs,thefollowing 5 arrangementarepossible:((())), (0)0. 0(0). (00). 000-

(52) Canyou arrangethe numbersl, 2, . .., 9 alonga circle suchthatthe sumof two neighborsgs never divisible by 3, 5, or
7?

(53) In how mary wayscanyou choosewo distinctsubsetsrom a collectionof N items?Thetwo subsetdogethemeednot
includeall N items.

(54) In how mary wayscanyou selectanodd numberof objectsfrom a collectionof N objects?
(55) How mary subset®of theset{1, 2,3, ..., N} containno two successie numbers?

(56) How mary waysarethereto put sevenwhite andtwo blackbilliard ballsinto nine pockets?Someof the pocketsmaybe
emptyandthe pocketsareconsideredlistinguishable.

(57) Consideracircularsetof N seatswith adifferentchild sitting in each.How mary wayscanyou rearrangehe children
sothatno child movesmorethanoneseatto theright or theleft of his/heroriginal position?

(58) Canyou find a polyhedronwith anodd numberof faces whereeachfacehasanoddnumberof edges?

(59) Givenare2001distinctweights,a; < as < --- < @000 andb; < bs < --- < bygo1- Find theweightwith rank1001
usingat most11weighings.(In otherwords,if all theweightsweremixedtogethermndsortedby weight,find themiddleone
with at most11weighings.)

(60) Canyou partitionthe setof positive integersinto infinitely mary infinite subsetsuchthateachsubseis generatedrom
ary otherby addingthe samepositive integerto eachelementof the subset?

(61) Considerall 2" — 1 nonemptysubsetsf the set{1,2,...,n}. For every suchsubset,we find the productof the
reciprocalsof eachof its elements.Find the sumof all theseproducts. (For example,if the setconsistsof {1, 2, 3}, the



subsetare{1}, {2}, {3}, {1, 2}, {1, 3}, {2,3}, and{1, 2, 3}. The productsof thereciprocalsarel, 1/2,1/3,1/2, 1/3,1/6,
andl1/6, respectiely. Thesumof all of themis 3.

(62) How mary waysarethereto group4 piecesof luggage?5 pieces?(Herearethe groupingsof 3 pieces,A, B, andC:"
ABC,A | BC,B| AC,C | AB, A| B | C. Theverticalbarsrepresentlivisionsinto groups.)

(63) Find the numberof poker handsof eachtype. For the purpose®f this problem,a poker handconsistsf 5 cardschosen
from a standargpackof 52 (no jokers).Also for the purpose®f this problem theacecanonly beahighcard.In otherwords,
thecardsequenceldk, 2$, 3¢, 44, 50 is nota straight,sincethe aceis a high cardonly.

Herearethe definitionsof thehands:

Royal flush: 10 throughA in the samesuit.
Example:10d, J&, Qb, Kb, AM.

Straight flush: 5 cardsin sequencén the samesuit, but nota Royal flush.
Example:4$, 5¢, 6, 70, 8¢.

Four of akind: Fourcardsof thesamerank.
Example:Qd, Q0, Q¢, Qh, Th.

Full house: Threecardsof onerankandtwo of another
Example:3é, 3¢, 3&, 99, 9.

Flush: Five cardsin the samesuitthatarenotin sequence.
Example:3é, 4é, 5é, Géb, 8.

Straight: Five cardsin sequenc¢hatarenotall in the samesuit.
Example:6é, 7d, 8, 9b, 10é.

Threeof akind: Threecardsof thesamerank;the othersof differentrank.
Example:J&, JO, Jb, 746, KQ.

Two pairs: Two pairsof cards.
Example:5Q, 54, 8%, 8, AM.

Pair: A singlepair of cards.
Example:3é&, 3¢, 54,90, Q.

Bust: A handwith noneof theabove.
Example:2é, 44, 6, 89, 10é.



