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MIRANT - VONRAT VOWN
* T(n) =2T(n/2) + ©(n). a=2, b=2 log,2=1
« f(n) =O(n'") >
« T(n) = ©(nlleg, 2|ogn) = O(nlogn) :2 mpn

* T(n) = T(n/10) + ®(n). a=1, b=10, log,1 =0
o f(n) = Q(n%*1) , c=1/2, f(n/10) < n/2 >
* T(n) = ©(f(n)) = ©(n). :3 npn

VORI VO - 7A°01 MINNWA

+ a,b are two constants > 1. ¢ is a constant > 0.

« f(n) is a function.

« T(n) = aT(n/b) + f(n)
1.1f f(n) = O(n(leg, a-¢)) then T(n) = @(n(logy, )
2.If f(n) = ®(n'°9, @) then T(n)= O(n(og, alogn)
3.1f f(n) = Q(nlleg, a+e) and af(n/b) < cf(n) for

some ¢ < 1, then T(n) = B(f(n))
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MIRPAT - TVONAT VOWN

T(n) = 3T(n/2) + O(n). a=3, b=2
log,3~1.58>1

f(n) = O(n'"*222)=0(n) £~0.58 >
T(n) = O3 = O(n'8+) :1 77pn




Question 2.3

2.3 0 b’lﬁﬂb 117ND Prove that the total amount of time spent in the
relaxation steps is linear in the number nodes if
Fan-out(e) A the fan-in of each gate is constant (say, at most 3).
In-degree(G),out-degree(G) G ww Note that it is not true that each relaxation step can

be done in constant time if the fan-in of the gates
I is not constant.

e Prove linear running time in the number of nodes if
— e (1) every net feeds a single input terminal and (ii)
— e the number of outputs of each gate is constant.
(You may not assume that the fan-in of every gate
is constant.)

2.3 n°2 %n% 1o 2.3 n°2 %n% 1o

o101 X7 in-degree(G) 7 RpNT ei N bW mxopsa
.ei "y nInw 70°13 935 tpd 10TV e
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Non > O(fanout(e,)) + O(in — deg ree(G))
. . e G _feeds_e;
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Finding the Maximum Delay

@

Ol >

A circuit with 2"2 paths

2 options .......................... 2 options

Note: n/2 stages with 2 options each, resulting in 22
paths.

- There is no need to check all the paths, only the
longest. This takes a linear time.

Definition:

A Boolean function f:{0,1}" ={0,1} is
monotone if x>y =f(x)= f(y)

(where x =y means : for every i x;, >y, ).

Prove the following claim:

f:{0,1}" ={0,1} is monotone iff fcan be
implemented by a combinational circuit that
contains only AND-gates and OR-gates.

A circuit with 2" paths

...cannot be built!

Why? A combinational circuit is a DAG, therefore
we cannot reorder the gates to create different paths.
Our only option is to include or exclude gates to
create different paths.

But, having n gates, we only have 2" such paths. Each
gate can be included or excluded, therefore 27.

We cannot build this circuit since we will require an
unbounded in-degree of the gates.




