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Assignment V: MTH 213, Fall 2017

Ayman Badawi

QUESTION 1. Let n € N*. Prove that nCk = nC(n — k) for every k, 0 < k < n. Use direct prove (hint: Write down
the formula for each and just stare!, so now we know 20C3 = 20C'17,61C40 = 61C21, and so on...)

QUESTION 2.Let n € N*. Prove that (n + 1)C(k + 1) = nC(k + 1) + nCk for every k, 0 < k < n — 1. Use
direct prove (hint: Write down the formula for each. Now some how make the denominator of the right hand side = the
denominator of left hand side... and you should get it. This fact is used when we constructed Pascal Triangle)

QUESTION 3. Use Math. Induction to prove that nC0 + nC1 + --- +nCn = 2" for every n € N*. ([Hint: In the last
step, you need to use the fact from Question 2.)

QUESTION 4. Give me a direct proof of the fact: nCO +nC1+ --- +nCn = 2" forevery n € N*.

QUESTION 5. Use Math. Induction to prove that ", ﬁ = 4 forevery n € N*.

QUESTION 6. Let 21 = 4,z, .1 = /3 + 4x,,. Use Math. Induction to prove that z,, < 5 for every n > 1.
QUESTION 7. Write down T or F. If you select F, then show me by example why it is F’

(i) 3z € N*and Jy € Z such that x +y = 0.

(ii) dz € N* suchthat z + y = OVy € Z.
(iii) Vy € Q@*3dz € @Q such that xy = 2 (you read this as for every y... there exists x ...)

(iv) 3z € N suchthatyr =4yVy € R

(v) 3!z € N suchthat yx =4y Vy € Q*
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For every real number x we know that
(X + 1)*n = nCOX"n + nC1XMn-1} + ...+ nC(n-1)X + nCn.
—{So let X =1 inthe equation above. We have

2"n =nCO0 +nC1 + ... + nC(n-1) + nCn
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For every  real number  x   we  know  that
(X + 1)^n =  nC0X^n + nC1X^{n-1} + ...+  nC(n-1)X + nCn.
So let  X = 1  in the equation above. We have
2^n = nC0 + nC1 + ... + nC(n-1) + nCn  
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