Spencer Shi nko
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1) 5.2-4

Use indicator randomvari ables to solve the foll ow ng
probl em which is known as the hat-check problem Each of
n custoners gives a hat to a hat-check person at a
restaurant. The hat-check person gives the hats back to
the custoners in a randomorder. Wat is the expected
nunber of customers that get back their own hat?

Let: X1, X2...Xn be the r.v. s.t.:
X=1 | f person gets right hat
X=0 el se

Y = total persons get right hat
Y = 2X
E[Y] = E2X = X HX
P(X) = prob. that person recieves right hat
E[X] = P(X=1) = (1/n)
E[Y] = 2E[X] = 2(1/n) = (12/n)2X 1 = (1/n)*n =1
2) 6.5-7

The operati on HEAP-DELETE(A, i) deletes itemin node i from
heap A. G ve an inplenentation of HEAP-DELETE that runs in
A Ign) time for an n-el enent max- heap.

G ven: Max-Heap A, itemi
Return: Max-Heap A w i renoved

-Switch A[i] and A[llast] (last = |last index of heap)
-Renove that |ast elenment or A (now i) by shrinking heap
size by 1

-If i was the last elenment return (prevent the follow ng
operati ons on non-exi stent el enent)

-Store elenent A[i] in key

-1f key <= Al parent] (parent = index of parent node in heap)
- Recursi vel y MAX- HEAPI FY(A, i)

- El se
- whilei I'=0 and A[parent(i)] < key

-Switch A[i] and Al parent] (parent = index of
parent node in heap)
-i = Parent (i)
- End



- End

Qui ck explanation: switches itemi with the last itemin
heap/array and then renoves it by shrinking the array
Ssize; test array size to nmake sure i is still a valid

I ndex; set node to key; then either “heapify up” or
“heapi fy down” dependi ng on updated heap subtree.

3) The running tinme of quicksort can be inproved in
practice by taking advantage of the fast running tine of
insertion sort when its input is “nearly” sorted. Wen
qui cksort is called on a subarray with fewer than k

el enents, let it sinply return without sorting the array.
After the top-level call to quicksort returns, run
insertion sort on the entire array to finish the sorting
process. Argue that this sorting algorithmruns in Q' nk +
nlg (n/ k)) expected tine. How should k be picked, both
in theory and practice?

T(n) = run tine of quicksort + running tine of insertion
sort

= n (logn-1log k) + n/k (k*"2) = n log(n/k) + nk
note: insertion sort runtime = n*2 ( n =k for this
scenari o)

Practice: k needs to be the maximzed s.t.:
-still allows insertion sort to out-perform quicksort

Theory: k needs to be maxim zed s.t.:
-nk+nlog (nk) =nlogn=k=1ogn

4) 5.2-2

I n H RE- ASSI STANT, assum ng that the candi dates are
presented in a randomorder, what is the possibility that
wou Wi ll hire exactly tw ce?



