Solution
Week 1

Ex 1.1 & 1.2:15, 22, 28, 32, 33
Ex 1.3: 13, 16, 25, 29, 34
Ex1.4:7,17, 24, 26, 28




‘\

* Here we must place a, b, ¢, d in the the positions denoted
by x:exexexexe.
« By the rule of product there are 4! ways to do this.



‘\

« Casel: The leading digit is 5: (6!)/(2!)
+ Case2: The leading digit is 6: (61)/(21)?
+ Case3: The leading digit is 7: (61)/(21)?

* |n total there are
[(6)/(2D)][1+(1/2)+(1/2)] = 720 such position integers n.



Ex1.1&1.2:(28)

‘\

a) The for loops for 1, |, k are executed 12, 6, 8 times,
respectively. The value of counter is
0+ 12x1 + 6x2 + 8x3 = 48.

b) By the rule of sum.



‘\

a) For positive integers n, k where n = 3k, n!/(3D)k is the
number of ways to arrange the n objects
X1, X1:X15X9, X9, X s+« « s Xper Ko X
This must be an integer.
n) If n, k are positive integers with n = mk,
then n!/(mhk is an integer.



b)

‘\

With 2 choices per question.
There are 219 = 1024 ways.

With 3 choices per question.
There are 319 ways.



\

« The letters M,I,1,1,P,P,I can be arranged in [71/(4121)]
ways. Each arrangement provides 8 locations for placing
the 4 nonconsecutive S’s.

« Four of there locations can be selected in () ways.
Hence, total number of these arrangements is

()[7v@2n].



a) 97
n) -5
c) 12
d) 0
e) 3



‘\
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‘\

2 n(m;ln)

- Nn

(m+ n)!

m!n!
_ (m+n)!

T ml(n—1)!

(m+ n)!
(m+1D)(m)(n—-1)!

=t ()

=(m+1)



b)

‘\

procedure Select2 (i,]: positive integers)

begin

fori:=1to5do

forj:=1+1to6do
print (i,))

end
procedure Select3 (i,),k: positive integers)
begin

fori:=1to4do

forj:=i+1to5do
fork:=j+1to6do
print (i,j,k)
end



\

3) (4+32 1) (
b) (4+28 1) (
C) (4+2 1) — (181)
d) 1

e) Lety,=x+2,1<1<4. The number of solutions to the given
problem is then the same as the number of solutions to

yity,tysty, =40, O<y|
I <i<a4 (4+40 1) (

H (M D))= (28)—(2),

where the term (g) accounts for the solutions where 26 < x,.



R —

a) (5+12 1) (
h) 512



‘\

a) procedure Selectionl (i,j: nonnegative integers)
begin
fori:=0to 10 do
forj:=0to10-1do
print (1,J,10-1-))
end
n) Lety,=x +2>0.It’s equal to solve
Y1 +Y,+Ys+Y, =12, wherey; > 0 for 1 <i1<4.
The algorithm is like (a).



‘\

*« Each such composition can be factored as k times a
composition of m.

+ Consequently, there are 2™ compositions of n, where n
= mk and each summand in a composition is a multiple
of k.



Ex 1.4: (28.a)
\

A string of this type consists of X, 1’s followed by x, 0’s
followed by x; 1’s followed by X, 0’s followed by x¢ 1°s
followed by X, 0’s, where, X;+X,+X3+X,+X+Xs=N, X,X>0,
X9,X3,X4,X5>0.

The number of solutions to this equation equals the
number of solutions to
y1+y2+y3+y4+y5+y6 =n-4, where y>0 for 1<i<6. This

number is (6+ n—4) —1) (n+1)



Ex 1.4: (28.b)
\

For n>6, a string with this structure has x; 1’s followed by
X, 0’s followed by X5 1’s ... followed by Xg 0’s, where
Xy HXoF ... Fxg=N, X1,Xg=0, Xy, ...,x7>0

The number of solutions to this equation equals the
number of solutions to y,+y,+... +y4=n-6, where y>0 for

1<i<8. This number is (8+(Z:6)_1) = (n;rl).



Ex 1.4: (28.c),,
\

(c) There are 2" strings in total and n + 1 strings where there are k 1's followed by n — %
0's, for k = 0,1,2,...,n. These n 4 1 strings contain no occurrences of 01, so there are
2 —-(n+1)=2" - “’";”1) strings that contain at least one occurrence of 01. There are

("‘H) strings that contain {exactly) one occurrence of 01, (“;’1) strings with (exactly) two

3
occurrences, (“‘;1) strings with (exactly) three occurrences, ... , and for

(i) n odd, we can have at most ®5* occurrences of 01. The number of strings with
occurrences of (1 i1s the number of integer solutions for

Zy @yt AT =0, @1,:1:“4.1 20, 22,%z,...,24 > 0.
This is the same as the number of integer solutions for
ittt =n—(n—1)=1, where y;,1,..., %41 2 0.

This mumber s (“P1717) = () = () = ()

ks



Ex 1.4: (28.c),,

‘\

(ii) n even, we can have at most % occurrences of 01. The number of strings with %
occurrences of 01 is the number of integer solutions for

Tyt aTgd ot Tpgr =0, B,Taep 20, 2p,23,...,2, > 0.
This is the same as the number of integer solutions for
h+tet T ga=n—n=0, where 1, >0 for 1 <1 <n+2.

e s () () = (G2 ().
Consequently, -

1 no41 n 41 1 n oodd
9" f = » 77
()= () e { ) no,

and the result follows.



