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MAD 4203 - INTRO TO COMBINATORICS NAME: . .
TEST #1 - FALL 2026 TIME: 75 min.
Answer all 6 questions. No calculators, cell-phones, or class-notes are allowed. An un-justified
answer will receive little or no credit. Begin each of the 6 questions on 6 separate pages.

1.(a) How many integers in {1, 2, 3, ..., 300} are divisible by neither 10 nor 14?
(b) Find the permutation whichhas 4,0, 1,2, 1, 0> as its inversion sequence
and check that your answer is correct.

2.(a) Write down what is the Multinomial Theorem in full details. Then use it
to find the coefficient of x*°Z inthe expansionof (3x + 27 - x2)°.
(b) Find the number of integer solutions of the equation: x; +x; +x; = 8
with x; >-2, x;> -3, and x; 24.

3.(a) Write down what is the Second version of the Inclusion-Exclusion Theorem.
(b) Find the number of 15-combinations of the multi-set F=[16.a, 5.b, 3.c].
[You should leave your answer in terms of simplified Binomial coefficients.]

4. (a) How many permutations of {2, 3,4,5,6,7, 8,9} have each even number
going to an ever number and no odd number going to itself?
(b) How many permutations of {3, 4, 5, 6, 7, 8} have no even number going
to itself? [You may leave your answer in terms of simplified factorials.]

5.(a) Write down what is Pascal’s identity and give a combinatorial proof of it.

(b) Prove that for any non-negative integers k & n with 0 < k< n, we have:
k 1
o I G I WD R () I )

6.(a) Define the positive & ultimate sets w.r.t the subsets A;, A, Az, ..., A, of U.
(b) Let n>2. Find the value of each of the following sums (in simplified form).

@) 2.(3) - 3.(?) + 4.(2) - 5.(2) +.. +-(_1)m(n+z).(g) -

@I 0 - A () - » Bo




. and BalY

MAD 420'{;- Combinats vics Flovida  Tat'l = Uy
Soimz“fm} lo Tesl #/ Fall 202&:
Al Le/f?/}, f102,3,... ;ﬂol & /J = &xéb(’ X s a’/ww}& }}4,{} Thew
Answer = JIBS akS, nE (?/H-iﬂ,,,) 1B, +IA,,ﬂA 4].5.300-) 200/ 1300 § ) Foo

L
R 7 -
00— 30—21 +ped] = z¢q+ 4 :f""’_—]zeg,j o S L Lcm@affadj

{7¢ ] =
Azmm &2, e 6,5 bec, z,—-l Thew (éﬂs‘ 2/7 ézéc' 1522,
}L@ﬂ@g@sgwm =0 /ﬁm@é?

sz,blaec (2 '%/y)be(w
s Lu/c’“z"% Lrt 20, El a2, bal & s, yesto

_%Z(‘i) vacwy £, nc//\/ (X,+ fx&,) = Z Q:,, 73, ,nk) x* ;<
. WW (ﬁ;,au 7?4: - n[

Mln[

"’ﬂe’ff &ﬁaﬁ— X‘f_’fézsr {4 7%& %Pdnyan ﬂfﬁ (5)(-1- 49 «—-X%D o
= coett bl anly e tern foom ()83 €13

= et (i 2., 3) EX). (st) (= X;\ = é$'4 5’f (3) [z) U)
m‘éO(ﬁzE) W /’z( EY

Xi= Y72, Xo= =3 ., xa_ Y. 1. 7 %tn

XKitXatXsi= & becomes (4, —2) + gz—s Y fste) =8 & Y+y. fk’ ‘?
Sy aﬂsvg = VP . d’f%ﬂﬁ?—

¥og, ‘“/'—"343"' Sf»’/mﬁz)ﬂr ot g,1Y, fﬂe
W'QL(,A, jilty (@7""3 f\ = (”) = H(}O}d%l '

tto -
._._-—_ ol 5
i ¢ l i = :

A M-*“ﬁ

-

(5) 1/\/1’1 fe

LtrEE

il

dataris

S ,h‘é' L T S
X 1
$By o, Ay ¢ Ve ¥ 2t = Q:S )

———

\

#5@), The 2nd lfer;.mn of B Tnefiision - Exclusion g’/ﬂo'pje 5@/: T
\Aohoudlof] = 20 S 5 [Unbynhsa-n A | TRl b

l<11< Ly &

<~“k <h

h @’\)M ’Vf--&@'ﬂ 00 - bo@gj&u{ £y s 4 |5 —~cawmin FF e T’-W%ﬂ»[?m%
= 5&1'“431—.@” (5 =2 b, rfg ot ?fas J?—S—Pf{;‘mflﬁﬁ é*{ sttt 5T

Fa
3 TS
el = %«4— Vbn” 15 Comb. MMMﬁdy b g ls

/4 Themn. Azf=RaB=A0C= ﬂn%nc
' cof of all 15 comd an' with = ébn? > #c%, ‘He/nca.
B)= Tﬂ#‘éﬂi\%al!q — cowb. ng/ Cl={setafall (1-comb M) & BacC[=

[SLQZLC’{&”

i T[S 7o o et P BT i e

(?\ﬂ BLACC! SHUI-AHBIAC |+ AaB [t Aol Boc = [Angacl S
S VAN i e MR N A




D=5 ¢ £=12,4¢,8), Tlo. hoe ave 2!

#4(a) Lo
Wﬂ\/s Jﬁ Daﬂ’ﬂbdiﬂﬂ-?m zj@mﬁ;«wZL O/T/E £ K%‘¢—7 Wﬂ’yf Mﬁ[@)@@/ﬁf’

R 7 B
Tl e[.ame

e«iff‘i’i - O

4 é’( 7D z%lzé A0. qamadz’ A c?{sf/zf w;//éz %‘ ‘3’ Zéft/?j )Z’Ié)

o ) [ejd B ~fdf,ﬁj*g PLL/ZL /4 267[ #p@fﬁnwfwhaﬂs zﬂé f3 456, 7,;'}
) Mﬁ Z";'Ej; and || = sej”ﬁa// p—ermu/a,zﬁm@ 0jﬁ 3.8.5.6,7.8 .

Then answer=_ Vb}n/%l, 0491 = (U]~ lﬂf, = A /.43.1 A4, g;‘-}’éj

f___.-f—lﬂrq.nAfi—e,kaém — A, nAznAzﬂ:_‘ el —3(sl)+ 3 ) W/g,f)

C/A/H,

) (mj (k;;}j :éfa<k<m g)ﬁ

sm/ k) [fe,mlz f‘y is |

AYZ (W
Wow /i',ﬂj‘-*' 7o, d?ipswésd_s oLz, 3. n+z? w;ﬂ; (k+() e,/eménff

= . dﬁ!ff—!) suécpazi_c st {1, 23,50, m—c? w/m:,/L contains. 1
& mo. ‘] ki) —sabsels éﬁfuzs ni)_wthich Aot wm@ﬁ "1’(
= . a‘fl k_ suks?ff;_ 5’£ fzf e WLZ% fit ﬂﬁé’aﬂl

1‘-7’}& [73

kﬂ~§absdﬂ: o7 52_¢3 -- ,m-l} wL/Z(f ﬂiu &)cde

- @)1

(14-:)? W&Mue,‘féﬁg przﬂ/ﬁéf PﬂSéﬁZr wfénﬁ?zy

) @,) We wa// p,rzwe #a :raoa/% by ﬁ@me«fﬁ; nduchion c??’?_il;_

\ (K wz// é,& Zﬁﬁa feﬂzpa ﬁzrf/y £ xed pﬂr’md‘er)

_Bascs ig!j‘ﬂ n=k %zr: we /’Ldv’& , (jf) - ’A._w(fﬁa) ﬁiﬂ S’c %-ﬁ .
et s 7?‘7*1/1@ oy m=k
e 7}10( 515 2 f\/dvd S’MPDS{ fl@ f;'e_su/{{ r_s‘ 7L7M &v "
ke, The M) r (o) (K)ot ) = ().
' __S__a (kN + Jle+ 1\ +/i<4-2\+ 4/n\+/n+r\_- /’H-H\ ~+__/n+(\__
&) Nk WS e ) ke e
- [ | | @H)M\
by f?auéﬁ/ © z&Zfzmlez fy | - K Kt ) __
50 c{ﬁﬂuﬁ, resuﬁ‘ (5 Prue A}r 7, M 'f w:’// Ae%me_ ﬁv’ n—f/ B
B,V ’%—2 PWV*C’,MIQ&"{ Paraﬂnef’?’/c: fwa{uzcﬁom /JL A/Aywspf%w{ |
’ [R&_*i’f-ﬁt[f iS fﬂie 7%7' az// n>;<




# ) de /]L“ &42 . PPy /f;‘ be. _S"mé.&z/fs zﬂf a. uﬁwﬁﬂfﬁ/‘ﬁe/(j

/@y@aﬂﬁv’@ g’e,Zt werl Z/&/f} Al - By 7S d’}’h/ .?(’//(a{

Tl Jeotp Loy 0d; 0. Nhi..

M,Mmé»sefw o e2p2, e, n> A wltmate. sel- wlt
o %EF'IA’?' /4';\ 1S é?ﬂ\/ Seé_ 47% /ﬁ-@ 7%7.’7’ Xﬂx 272 &QXQ},

U %

> oy Ly 43, Sl S A

-wm‘

A MA— :éD/ @d&é, 7 "/3,2 %/ 'MZ7-=

S R T e L iz

Gé) G ) %, /<ﬁmu ( J 3( "i{—é(’? X2 ,!_/n);(’f C"Hg)h

éyﬁe 8,

{47(}%9;5{/ %rem SG M@étzzp/y(klj, é'y X an é Z%S!JQ{

{c).x’ {‘/w ()T e 4 /’WX'””‘- AL )" o

Dfere

R

.»LZLI VL?' lod s(c[éy q/ves |

2. (1) x'

e S e sy

W#’“ﬁ Xi= —| g ives ooExua Q”Q
2 ()4l 3 = ety v ot ET@e)y)=0%0 =g
_ﬂw:ﬁmqéaiﬁsﬁ_@) ;ﬂ/) 3(1?)-1— Zé(’z\“‘b/"\"" " ’f‘cf)h@qfizbﬁq )—-

by(ﬂ}nws ) é =/

| __(“) e i know - @)x +Q’f ?< -%(WSxﬂL +( >< -L—l—xj

_ Imf'equcg ba'fﬁ sides frm o ta i .,J-e_, q,g:("

é n '

N L e 5

ENRES!

NAESIAEs T TR

j o H-H I

bezause [T dx = [Wd =0 ¢ e [Rd uciox |
*‘_ NG _}""’"’””g' e em‘--;magj =
Se Pl e N Ly NGy VL E}] =2 =k
AN (N i B ¢ B A ThET T
Dmi m% bpﬁ\ S/ des by 2. gl e w——
BRG] PR W) P ) U
‘ Y A v

S maw) g

END




