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Algorithm Matrix Multiplication
Procedure Matrix Multiplication (A, B: Matrices)
Begin
fori=1tom
Begin
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Begin

Forq=1tok
C; = ¢t a by
End
End
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Algorithm The Boolean Product
Procedure Boolean Product (A, B: zero-one matrices)
Begin

fori=1tom

Begin
forj=1ton
Begin
¢; =0
Forq=1tok
c;=¢c; V (a, Aby)
End
End

End {C =[ ¢ ] is the boolean product of A and B}
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A v I a Jdaa 2 o < ~ Y ¢
HeNy Gl?i A mJu zero-one WATNENUUUIA nXxn LAT Aﬂummumummwu Yanywu
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Recursive Definition

unin
c?/’ | { o A H [ o
Tuinenfudumssniivzimuanse Idanumuevesdan (ObjeCtS) DYNVALIU
' <] @ A v o o
e lsnausenIdanuminevesiagriedann qlugdvesdaiues msdmuannuvueg
v v . .
Tuztuuninan PBudaiiisendn recursion sewnseld recursion lumsiwue
anumnevesssy (Sequence) laku function) uazisa (set) dedhusu Sduves
o w & A 9 n o o = ' ° 9
ADWNMAIFUVIUUNUAIY Ap =2 d M5V N =0, 1, 2, .. awnsoeului Tasfimuali
4 < o J 7 ' v @ dy ) o
warnsnilu @, =1 nazdmuanaviae i lugdvesmninnneuiuasii @ ., =28, dmsy

n-=o, 1,2, ..

Recursive Defined Function
suailasuii Tawuiusavesswwdui lifluay nazlinguauiiassi

A

o 1 s A
1. ﬂ?ﬁuﬂﬂﬂlﬂﬂﬂiﬂ"ﬁuﬂ 0
P ' ' LA o < ’w o <
2. 53‘14ﬂgmmmclumimmmmﬂm%u U AN ﬂummumﬂm Glugﬂmmﬂdﬂ%ummmmumu
A g '
nann

misenilaiFuiiiguamiaseinaniileidusondaes (recursive wies inductive

definition)

et 1 dmuailaddu f uundonduoadsil
fo)=3
f(n +1)= 2f(n) +3

v T, ), f3) uas f@)

25
fay=2f)+3=23+3-=9
fo)=2f)+3=209+3=21
fe)=2f@)+3=221+3=45
fay=2fG)+3=245+3-93

§08197 2 aefmuaiienuvesileddu factorial Fny=ni
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HUVITUNAIND

25
Smuaswesileddu F # o
wlidnFo=o0-=1
gaganden (N +1)! =N + HNt

Sutu Fin+np=m +nFmn

@ 1 A o a J v n ~ o
f198191 3 WMUALe VeI HINTY a uuusINaIDY
axt o o ' o o n a

25 Mvuamveslansu a no

wldna'=1

n+ n o -
wazana@  '=aa dmsuNn-=o,1, 2,3, ..

dedni 4 Fibonacci number f | f | f ... fHLARUTINGS ]
f=1,f=1uma:f,=f +fh_ dmiun=2, 3,4, 5 swwswes
Fibonacci number f ,f ,f ,f , f
A5
f-f+f-=1+0=1
f=f+f=1+1=2
f4=f3+f2=2+1=3
f-f+f=3+2=5
f=f+f=5+3=3

Recursive Algorithm

DEFINITION An algorithm is called recursive if it solves a
problem

by reducing it to an instance of the same problem with
smaller input.

ALGORITHM 1 A Recursive Algorithm for Computer a".
Procedure power (a: nonzero real number, n: nonnegative
integen

13



If n=0then power(a,n)=1
Else power(a,n)=a*powerca,n-i)

ALGORITHM 2 A Recursive Algorithm for Computer gcd (a
b).

Procedure power gcd (a, b: nonnegative integer with a < b
)

If a=0thengcd (o, b)=1

Elsegcd(a,b)=gcd(bmoda, a)

ALGORITHM 3 A Recursive Sequential Search Algorithm
Procedure search (i, j, x)
Begin
If aj=x then
Location =i
else ifi =j then
Location =0

else
search (i+1,j,X)

End

ALGORITHM 4 A Recursive Binary Search Algorithm.
Procedure binary search (x, i, j)
Begin
M :=L(i +] 2]
If x; =am then
Location =m
else if (x <am and i <m)then
binary search (x,i, m=1)

14



else if (x >am and j > m )then
binary search (x, m +1, )

else
Location =0

End

RECURSION AND ITERATION

ALGORITHM s A Recursive Procedure for Factorials.

Procedure Factorials (n : positive integer)

Begin
If n =1 then
Factorials (n) =1
else
Factorials (n).=n+Factorials (n -1)
End

ALGORITHM s An Iterative Procedure for Factorials.
Procedure lterative Factorials (n : positive integer)

Begin
X =1
fori=1ton
X =i*X
End {xisni}

ALGORITHM 7 A Recursive Algorithm for Fibonacci
Numbers.
Procedure Fibonacci (n :nonnegative integer)
Begin

If n =0 then Fibonacci ©):=o

Else if n =1 then Fibonacci () =1

Else Fibonacci (n):=Fibonacci (n - 1)+ Fibonacci (n -2)

15



End

ALGORITHM s An lterative Algorithm for Computer
Fibonacci Numbers.
Procedure lterative Fibonacci (n :nonnegative integer)
Begin
If n=0theny =o
Else
Begin
X =0
Y =1
fori=1ton-1
Begin
Z=X+Y
X =Y
Y =2
End

End
End {y is the n th Fibonacci Numbers}
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