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& Sifdd (Date of Birth):

(I <2 (Phone):
3-(34 ( E-mail):

fST=IIET (nstructions):

S. I Al 2AS @ 9fb ©EE @ (@19 @HHre T8 (MSATAMA 1 (- You can answer either in Bangla or
English.)

2. Taq AR "OZGZ'ITZT&\‘@?J | (The answers should be as brief as possible.)

O, G RS SReH Srate [RanetEn K@i a6 otik (A AFS 1 (- Topics mentioned under
‘Required knowledge’ are described at the end of the question paper.)

8. AT AL %@ NASF T |, 41Tt qiest 361, @i @Fe - 93 @ @I 552 J=2eiag |
(For general solutions Mathematical formula, step by description or programming code - anything is
acceptable.)

¢. AF Teas Wﬂ,@ﬁﬂ@f&?mw ST &6y Beifze w4t 2053 | ( Partial answers will
also be evaluated, so we encourage you to answer as much as you can.)

b @G & q 51 2fsf et 9 201 (Number of questions is 7. Each question carries 20 marks.)



Question 1:

GT] R o Foe Bia ©f6 Fa0 QN 5 ©Itd I#Cs #Ta @ SfFe N & Bid 932 (&
(ATT QTR ? 03 I8 (MG¥E (& AT K (How many students must be enrolled in a university to
ensure that there are at least N students who come from same district? Assume there are K different
districts)

A. Y ’«I‘Zﬁ‘ o141 (Write the general formula) [10]

B. &4 T2, AN N = 2, K = 3 (Give the answer when N = 2, K = 3) [4]

C. w3 foT<l, T2 N = 201, K = 50 (Give the answer when N = 201, K = 50) [6]

Question 2:

i WP Required Knowledge):

IR AL (Binary Numbers)

N CATLR TORTE ISR AT SR AT 936 1 ey o =7 <= 126 0 e ¢ & (N >= 3)? (How
many binary numbers of length N starts with a 1 or ends with two 0s (N >= 3)?)

A, Vi@ﬁ?}%l‘?fl (Write the general formula) [10]

B. T&< fo14, U9 N = 4 (Give the answer when N = 4) [4]

C.T@d f&7, 9249 N = 10 (Give the answer when N = 10) [6]



Question 3:

GG STOCFA AT AR, T (LT N G3R A M (N >= M) | Q¥ GF &y 9fb AN FEIds Iecd M0
2 @ O G0 TS (27 1 FCH GIR ACIHR WRSCHCA N TG I | G I8 Fiod AT
Y T© S AT ? (Given a rectangle of length N and width M (N >= M), 2 equal sized circles should
be placed inside the rectangle such that they don't overlap and remain completely inside the rectangle.
What will be the maximum radius of the circle?)

A, LIS ’«I‘Zﬁ‘%{?{l (Write the general formula) [10]

B. &4 foTx, 99 N = 7, M = 3 (Give the answer when N = 7, M = 3) [4]

C.Ted fo1, 9949 N = 4024, M = 2014 (Give the answer when N = 4024, M = 2014) [6]

Question 4:

COTIR FICZ QFBT (O (RS AT FI2 SR | TG00 Gl TR SECS BI6R | FGI201® AN 70T
Z SIS A | MRS 36T 415 Srercs » 5 o1 @/mel | @2 (oM AW N BT R (7T A, OIReET
TSN F© TN G FASCE Mg OIS AR 245(6 W2 2[C1]fH s 20 ik 92 (493 ©rews 24|
(You have a frying pan for preparing some fishes. You can fry at most 10 fishes at a time. You also need 1
minute to fry one side of a fish. If you have N fishes, determine the minimum time you would require to
fry all of them? In order to completely fry a fish, you need to fry both its side.)

A, YIS Vi@ﬁ?}%l‘?fl (Write the general formula) [10]

B. T&< fo14, X9 N = 4 (Give the answer when N = 4) [4]

C. w3 feTd, T2 N = 10 (Give the answer when N = 10) [6]



Question 5:

TN WAIT Required Knowledge)

=11 fATe™= Recurrence relation)

43 (OINICP A0 ATOCHA (ST 2, TR AL Q QI AZ N («N) | (ST FICT G2 4HC 512 T, wd
AR xR | G AWM YIRS IR I ATOCHFADGCS 75 T BIG ©f R F© ©IC <l AT ? v
TR T (7 | G T Y O BIZe AR TS AR, g TerHiad «Fe UK AFIS BiRe I
I AICI AT ( Suppose you are given a rectangle of length 2 and width N (2xN). You have two types of
tiles, 2x1 and 2x2. If you want to fill the rectangle using only these two types of tiles then in how many
ways can you do it? See example below to understand. You can use as many tiles as you want, but you
can’t put a tile over another tile.)

A. Tita™ [AeeW{% o121 (Write the recurrence relation) [10]
B. T&< fo14, U9 N = 5 (Give the answer when N = 4) [4]
C.T@d fo74, T2 N = 10 (Give the answer when N = 10) [6]




Question 6:

TN WAIT Required Knowledge)

3 (Tree)

O @o! ff (7 STR | @3 o7 (IS tents( F1_19 fN0bd (TIeee T N4 (1 513 712 ) 5 T
(R SR | ) 79 (ISR W T O ToRT! TSI St ( ©F s @re At fore A1 foree wret
TORTEA (1T (R ) SITHF ABCEA NN @1 | (O G BF F0a( 919 T2 (e ) M (@1 I
I | @ feo<t G0 6 20T Al B (ITEH BIRCTA BT o SICR 1A W IS 1 @3 2| ©IR B &9
W T 1+ 2 = 3| SIE A (1TSS SITAF] HIRT AR AK W 3] TOGI 6 (WG A &3 HICHIG T ReaTl 1
+2+3+3=9] (You are given a tree. Its leaf nodes (the nodes which have no other child) have some
values. All the other nodes’ values are the sum of their successors (all the nodes you can get when you
go down in the tree from this node). You have to compute the value of the root in this tree. For
example, in the following tree, the root is A. Node B got two children whose values are 1 and 2. So B’s
value is 1 + 2 = 3. Again node A got another child which has a value of 3. So total value of root node A is
1+2+3+3=9)

A. <17 TGce 063 W9 @ F91( Compute the

value of root node for the tree in left). [4]




B. #A1t*i5 fit® #6a W= (I 4 1(  Compute the
value of root node for the tree in left). [6]

C. 93 AJCECNI GFO AIYFN ANYF 7S | (Give a general solution for this problem) [10]




Question 7:

QFBT @ITS FTHF TSl IR 1 (ACF TP 7S AFeT 77 (741 SR | QI T 705 93 a9 @B
102 O 1S (1, 1)1 (2, 3) @ TR 8| BfCS 25 7K@ AFETS [@EHA AR HF G (TS TAN 2143
AP IHRAJT T AR | COINICE (T (I TS NI IeTCeT Ol ZIFIT (I FACO AJ | (You are given a board
just like the following image where numbers from 1 to infinity are written. Here, at the bottom-left cell,
where 1 is written, has the coordinate (1, 1). 8 is in coordinate (2, 3). In the picture only numbers up to
25 are shown but the board is big enough to hold all the numbers up to infinity. Given a value in any cell
you need to find out the coordinate of that cell containing that number.)

10 [11 [12 |13
9 |8 [7 [u4
2 |3 |6 [15
1[4 [5 |16

A. 39 @ 903 (R OIF ZWILF F9? (What is the coordinate of the cell which contains 39 in it?)[4]

B. 998500 (@ 9 HITR O ZIF F© ? (What is the coordinate of the cell which contains 998500 in
it?)[6]

C. @9 @I TFF M OF JAIF ({9 I AF 6 AR AN WS | (Given a number, write a general

solution to compute the coordinate.)[10]



AfAM2 (Appendix)
fe=eita™1 faTe™I (Recurrence Relation)

fefeFerta, st e =7 @ 93 TFae QAT 9 STFNCs T Fea 4 weea fog At
S AT Q3 A0 &feb S S fF7 AF T AP 2 F AW (In mathematics, a
recurrence relation is an equation which defines a sequence where one or more initial terms are given
and each further term of the sequence is defined as a function of the preceding terms.)

TwIRAeTER7l, [Neoa [Jia™T e a7 $9 (For example, consider the following recurrence relation)
T(n)=2T(n-1)+1,T(0) =0

TNSTAR GF6! (B e fNC6a T© T (Building a table of values yields the following)

n 0 1 2 3 4 5 6 7
T(n) 0 1 3 7 15 31 63 127
IR 3722471 Binary Numbers)

QTP HAIE OF I QFIEF 2 9 IO 97 @IFVFARC (BTG PR3 AT B A | (B FAIE
2T FACO R AT @ I q© IR T OIS &y » M el o7 R Afdaa ey 0 e ed 5=
SR @FARCA (A1 AW | TF & TRATF A2 |1 37 =¥ 1 [{eoa Twraet oreeet fawafb sifaee =03
(It’s possible to uniquely express any number as a sum of one or more power(s) of two. We can express
the number as a sum of each used powers of two multiplied by 1 and each unused powers multiplied by
0. You’ll get a better idea from the following example)

11=8+2+1=1x2°+0*22+1x2"+1x2°=1011in Binary

22w fog AR 779 2=

R (Binary) 0|1 |10 |11 |[100 |101 |110 |111 |1000 |1001 | 1010




ﬁ (Tree):

(T (Node): Q0! A7 41 3F | 210> =fKC® =5l (e =tz (A
point or object. In the figure, there are ten nodes.) 9
9% (Edge): 920 (FITTR T 7P | OTF SR T G0 @1 BT
2T R | & 3 G0 (IS IFE SIS HLA S @ a
O 40 (S T | TWIRAe TRl A0 B[00 © @ A 5 93z 8

& | Y G A 8 UIR QA | ( The relationship between two
nodes. It is represented as a line between two nodes. These nodes
are considered to be adjacent to each other. For example, in the 9 @ 6 @

figure. 4 and 9 are adjacent to 3. 4 and 7 are adjacent to 6.)

5 (Root): US> RTT (e | G U7 FACE TR (81 LT ©
T F5 | (A special node. It’s the topmost node of the tree. Here 3 is @ a
the root.)

o1 (Leaf): T @3 91917 061 (@O TR (ATF AR (F (T W5 0
Cofd A1 Ot o (F18 I =71 RRT® >, Y0, A V¥ ¢ TR forw
(ORI (Nodes which are at the bottom of the tree which have | *

no further child nodes are called leaf nodes. In the picture 1, 10, 7
and 5 are leaf nodes. )

W@(Successor): 2R (ACF TSR ARl AR 2071 QLT 8
T (TSR TG TR 30, b, ¢ GR Q [FU3F TSR F5 07 9
31 31 @I | TT0F (17 CGFPIAT ACHAT 1 ( The idea of successor is
best explained from the figure. Here node 4’s successors are 10, 5, 6
and 7. Root’s successors are all other nodes. Leaves do not have any
successors.)

i (Tree): uT= fFg @C €2 QTER MeaR @I T TJore 2feB
AT @6 W@ R A | @I TGre n & @1 26T @& A1 n-
11 (Collection of nodes and edges such that every node other
than the root has exactly one predecessor. A tree with n node has
exactly n-1 edges.)




