Extra Tossups

Two intermediates in this pathway are inhibitors of prolyl 4-hydroxylases, meaning they may contribute to increased activity of Hypoxia Inducible Factors. Its intermediates are kept in balance by a series of anapleurotic reactions, and the iron-sulfur enzyme aconitase catalyzes a stereospecific isomerization, which immediately precedes an oxidative decarboxylation. Its final step is catalyzed by malate dehydrogenase, and it begins with the condensation of Acetyl-CoA with oxaloacetate. FTP, name this pathway that is immediately downstream of glycolysis and upstream of the electron transport chain, which takes place in the mitochondrial matrix.

ANSWER: Krebs cycle 

Two sections of this organ are separated by Reissner’s membrane, transport through which is disrupted in Meniere’s disease. One end of it contains a hole called the helicotrema, and the fluid in its scala vestibuli is about 90 mV more positive than the endolymph in the scalia media. Its inner segment contains the Organ of Corti, and it opens into another compartment via the round window and the oval window, the latter of which is in contact with the footplate of the stapes. FTP, name this organ enervated by the eighth cranial nerve, a snail-like structure located in the inner ear.

ANSWER: Cochlea
Maps of the intensity of this process use zones defined by isograds connecting places where index minerals first appear. Mylonites form due to fault motions in its cataclastic variety. Its low-grade burial variety is similar to diagenesis, and another variety occurs next to intrusions in contact aureoles. Structural deformation associated with its regional variety produces the wavy or flat planar foliation texture seen in rocks such as gneiss and slate. FTP, name this process responsible for producing schist and marble, in which high temperatures and pressures alter igneous and sedimentary rocks. 

ANSWER: metamorphism (accept regional metamorphism until “cataclastic variety”)

They produce material that enters a so-called snow-plow phase after passing through a period of free expansion and the Sedov phase. The Cygnus Loop and Cassiopeia A are examples of their remnants, which heat the interstellar medium and may produce first-order Fermi acceleration via shocks. The core-collapse model describes one type, while another type is thought to result when mass transfer in a binary pushes a white dwarf past the Chandrasekhar limit, triggering runaway carbon burning. Neutron stars form after, FTP, these violent stellar explosions. 

ANSWER: supernovae (accept supernova remnants until “remnants”)

Yuri Matiyasevich used these entities to show that it was impossible to find a solution to Hilbert's tenth problem. Zeckendorf's theorem concerns using these entities to represent integers, and Mike Keith did work with a certain subset of them. Repeating periods of modulo some integer n are named after Leonardo Pisano. Satisfying a similar recurrence to that of the Lucas numbers, this sequence has a closed form solution given by Binet's formula, and the ratio of consecutive numbers eventually approaches the golden ratio. FTP, name this sequence whose numbers are the sum of the two previous ones and begins 1, 1, 2, 3, and 5. 

ANSWER: Fibonacci numbers

This method was first formulated after its inventor pondered the outcome of Solitaire games, Manhattan Project scientist Stanislaw Ulam. The Miller-Rabin primality test employs this method, and the quasi type of this method is used to perform integration with deterministically chosen numbers. The Buffon's Needle Problem, solved by this method, was used by Laplace to create an estimation for the digits of pi. Unlike another type of algorithms, they do not always produce the correct answer, instead their accuracy is dependent on the running time. FTP, identify this process of using random numbers to probabilistically solve problems, not named for Las Vegas but for a gambling getaway in Monaco. 

ANSWER: Monte Carlo Method (also accept Monte Carlo algorithms)

This entity can be secured by using a random integer known as a "canary" that is periodically checked if it is overridden, while non-executable ones run into problems of "return tolibc " methods circumventing their purpose. One of the common functions they provide is the ability to unwind to a needed layer, usually triggered by exception handling andgoto statements. One way to exploit this entity is by overwriting the return address stored here with a pointer to arbitrary code in an exploit known as a buffer overflow, and it also stores local data. The data structure of the same name operates in a last in, first out manner. FTP, name this term that names a data structure that pushes and pops, and a portion of memory that is the analog of the heap. 

ANSWER: Call Stack (also accept words like function, run-time, control, and execution in front of Stack)

In image processing, the Sobel operator approximates this for the image intensity function. , it is perpendicular to the level set of a function at any point. In a simply connected region, there exists some function for which this is equal to an irrotational vector field. Each row of the Jacobian matrix is the transpose of this for a function, while the line integral through it is equal to the difference of its scalar field's values at the curve's endpoints. The Laplacian of a scalar field is equal to its divergence, while the curl of it is always zero. FTP, name this vector operator, sometimes denoted "del" or "nabla," which indicates the greatest rate of increase for a scalar field. 

ANSWER: gradient [prompt on "del" or "nabla"] 

Montgomery and Charles Vaughan bounded the number of errors for sufficiently large values used in this statement, while Hardy and Littlewood used an asymptotic analysis to create the "extended version." Schrinelman bounded the number of possibilities at 300,000, and Chen's theorem used sieve theory to show that it holds for certain "large" numbers if using semiprimes. Levy's conjecture is a stronger version of its "weak" form, while its "strong" form was shown, by Estermann and Vinogradov, to hold for almost all even numbers. FTP, name this currently unsolved problem of mathematics which posits that every even integer greater than 2 can be expressed as the sum of two primes. 

ANSWER: Goldbach conjecture
