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Problem 1



The answer is ntmen
.

To show this
,
let us construct a bijection between alignments

and merged strings.

For example ,
let X = AB and Y = CD.

Then
,
there are six possible alignments given by :

AB AB-AB- A
-
B

-

AB AB --

CD C
-D -

CD -eD CD ---CD

III III

A
-
B

equivalent -
A B

CD
- alignments C

- D



Convention : Among equivalent alignments ,
we will use those when

a character from string Y that is matched to a

gap is positioned as far left as possible while

maintaining the relative ordering of the characters

of both strings.

e. g ., between AB-and A-B
,
we will use the

2
-D CD

-

the latter alignment because, in the left alignment ,
"D" (and its match) can be moved left without changing
the relative ordering of the characters.



With each alignment (as per our convention) ,
we can associate

a unique muged string as follows :

A
-
B

A
-

B

> /L ACDB (ignoring gaps)CD
- CD -

Convusely ,
with any meged string ,

we can associate a unique

alignment (as per one convention) as follows :

A
-
B

AC DB > ACDB 7
L

- CD-

any adjacent pair of characters

(X followed by 4) must be a match

as per our convention



Thus
,

no· of distinct alignments = no of muged strings

= up · of ways of pickinga
ordered slots out of (th) slots

= n+

mc



Problem 2



We will design a dynamic programming algorithm.

For
any i t 50 , 1 ..., n3 and je 31 ,

2
, .., 23 ,

let

Ti
,j

denote the probability of obtaining exactly : heads

from the first j coins (assuming <j) .

Then
,
the desired answer is give by 2 Tin.

it(e) +



Recurence : For it 90 ,
1
..., n3 and je91 ,

2, .., n3

I - p , )(1 - P2) - - (l- pj) if it o

I if izjTijiz
Op

, if i=I and j=

bj . Ty
, j

+ 1-pj) . Tij otherwise

heads for tails for

jth win jth win i heads from
(i-1) heads from previous (j-1) coins

previous (j-1) Coins



Algorithm :

input :n nonnegative numbers p, ps -- , po

output : a nonnegative number p//probability of strictly more

heads than fails

* initialize 2D away T ofSize (n+ ) X n

1/ base cases

* T(0 , j) =TC-P4) for all je51- s

* T(1 , 1) = PI

* T(i , j) = 0 for all i j



* for all jeS 2
,
3... n]

for all i -(1 , . ., j3

- - Thij) =

pj . T(i , j- 1) + (
-

pj) . T(i , j- 1)

* Metwen 2 Tin
it(e) +

Correctnes : Follows from induction and law of conditional

probability



Running time : Base case T(0
, j) takes OIrit time since we

one given that multiplication is OC1).

T is of size O(m).

Computing T(ij) inside the nested for-loop

takes O(1) time pe entry.

Thus
,
the algorithm takes Oriy time overall.


