/3 - Apr = 208 Complexity of an Algorithm . -3} BupgBa-

O(n*43n+1) =n* | ,hal does jF mean?
3 FAlaed hy and fixed By Constant ¢ (€ N) s

2

ln‘+3nt1f5c‘n‘, Ynzn, neN®

E9: o (A+n) = n. .
d ne and e sF fJn_ntSCn Y nzno

Definition: Polynomials v P(x) = anx” + an_’x"" +-2 Fax + 0s
Where Go,a,, . an are R
and all negnN.

Eg: 2x3 +3x+ 2 s a polynomial of degree 3,

:+ s nok a polynomial.
2x 2x

: EFE!_ ; o (Pofynomiaf) 8 nhfgheﬂ- ‘tg Ekpbncn_l—
: . - = pdegree
D By 0(2x® +1o0x® - 7x+10) = 25

Definitions +. Lets call  2x™ + X2 + X +2  mini-polynomials
ire  looks like pelymomial buk all exponents are Pasih‘ve raticnal numbers.

Facke . O mini polynomial) = nMahest exonent
i ndegru

j Es-’ ('J(.Z.v'p"‘i'ra +n" 4 n +2) = i"l""'r1

R P L] ] ] a
19-Apr- 2018 Observe ! eq: n*+3n +37 S n*+ 302 + 7y
! < 71n? VneN,

Facts: O(4 +f2) = maxTo(f), O£,
Offi-fa)= olfi) 0(H)

O(ﬁ_ = o(f)

f o (fz)

mini —function = Mini_pelynarmial

mini polynomial

| ratienal funckion = polynomial
pelynomial.
|
|Hence O (miai - function) = O (mini_polynomial )
e . O (mini polynomial )
and O (rationdl) = O(pelynemial )
. o (polynemial ).,

._»9:' D(?Jn’_f\fﬁ‘ f3ﬁ):= o(4/A% + VA +3n) = N = pis
n¥ + n-a o(n" +n¥-2) n'a

: ::'fq...
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Example t For (=2 to (8n11)

X« arh +1
For k=1 +o i
y = X+3 b2 -1
next k
| next i,
1) Find e exact number of Cc:mpu'klﬁm that s taccufed by‘fhe cede 7
i) Find complexity of, code.

Ourer ;ogp will bs- execu:-ed (+erminal — initial +1) dimes
/e (3nt1) -2 +1

. = 3n dimes

leb L bc number of times outer loop executed,
L, 2 -, 3n 4imes

When _L:= 1, i=a 1
no!of operations in euter lecp = 2,
no. of lterations in ianerleop % No: of op-ininner loop = 2 4

1 [ ] l |
bt {oqu ro—oﬁ op-at L=l ; = 2+2(4).= jo
f,ufnmmo OF-Op ak L=2 | = 2+ 3(4). = Iy

L1 ¢l

: i""" no- op at ,L 3n = 2+ (3n+1)(4)

I Lt 1 | = 2+ 12n+ 4
I = fan+g.

| | | ] |

= I F R '|

i i ' i

]' }'— *cfalih?- +F op execu+ed= I.ldul no.op ak L
T |

__1__;__‘___ ; 1 1d (J?-n'i‘éf-fc:!.?n
| |

|

FELTE Y |
T{ 1 | 111! wl 8en® -Hmn_ = 1802 + 24n. | _'___i____ g
| RN 0 T Ll
. 3 i e s t ' 1 i . :
iEEERETEVENEEREE 1
D complesty= el L | @
TN BREEER
T I N
0 O 0 O EEE N
T el o 2 ol [ ) L o
£ ';_.? 2 43 24 (zar) T S
Bededd i Ll tote HoL b 1] HisMERNERDE S
—1—[:‘{ ‘3“;—— | Z {"0 if'ﬁ"'lfzn +q)?”1 190 8 L1 T T 11"
4} ‘1 ,I_ __4_.]._.__-._. S I I e S _.E 1 { : i + T[ ™t t—T—1—— : : 'r
T T el Tl T T T =
4 — —_ f5 — 4 5 - O LT | | | i
NERE _} 1 H“' INNENRNNENEEY
e T T e T T L T T T T i
e e e 1
0
G Jed 2301 (NF A I 1 T O i 5 O G ) O O A R l '|' - ’ |'|'
| 4 : e Jli S T e o B S B —1 J ] . ! !
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Exam II: MTH 213, Spring 2018 = 2xtel bﬁz\-
Z-

Ayman Badawi
Ayman
(Bonus), (1 point). Thisismath 273 and my insiructor name is 2@ dlatui | His office hours are
on Uh ch, from o . We meel every, Sunday, Tuesday, and Thursday in Nab a am.

QUESTION 1. Imagine: then

_ O 20743,02_5 ol»*? 1252
(i) (___2;+?—) equalsio = 0 Cxq 7)

QUESTION 2. Imagine: The following Algorithm segment. Find the exact number of additions, multiplications, and
subtractions that will be performed when the algorithm is executed. Then find the complexity of the Algorithm segment.

No- of outer loop iterations & m=Ts=9
- - — = 2 1
L =nt2-34¢ = n2. For k=3 to(n"+12)

ak L;‘-‘-(L=3) L=kem+2es-6 Yop /
O er fooP op ¢ 4

: For i:=lto(k+1)
Inner loop op = (B) (k+1=1+1) smaaatieicl Eop.
= 6)a) = 24 St mamam 4 (kL
Jotal o cvidfig Bpe next 1
e = T next k
ar L=n? (tzn242) . &Sy
oufer fog.p op = l" m
inner loop op = (6)(k+1)
= (&) (n%2+2+1)
= (6)(n*43) r 3a%qy 2ca
= €n*118. Complex "
Tolai 0P% 4 $eut o Mﬁ__r;fz .
o(3n 125n%)
£ Fart 22
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